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IMEIIER. COWEADNS

PUPIL TEACHERS’ & STUDENTS’ TEXT-BOOKS.

PENMANSHIP EXAMINATION.
MULHAUSER MANUAL of WRITING. This book is

widely used by Pupil Teachers, Students, and others preparing for their
rarious Penmanship Examinations. It'is, moreover, a complete Guide to
Oral and Class Instruction in Writing. Price 1s. Post free, 10d.
The fighest marks in Penmanship registered in the Blue Book recently isswed
wwrere grined by students using the above hook.
"Get a copy and practise “*daily.”" '—T'eachers” Aid.

SUPPLEMENT to COWHAM'S WRITING MANUAL.
(Fust Ready.) Price od,

A Pupil Teacher and Scholarship Copy Book, arranged for daily prac-
tice in every possible combination of letter forms. The book also contains
fac-simile of the Examination Papers set at the Scholarship Examination.

This book should be used in combination with the Manual of Writing, It

will be especially of value during the months immediately preceding an
Examination.

PRINCIPLES of ORAL TEACHING and MENTAL
TRAINING. Second Edition. Price 3s. 6d. Post free 2s. 11d.

This Text-Book, by the Normal Master at Westminster, is necessary
for those Pupil Teachers and Students who wish complete preparation in
the newer aspects of School Management.

The late Rev. R. H. Quick wrote :—'A young teacher who digested half your book
would have a good insight into the theory of his calling.”

SPECIAL FEATURES .

1. Contains directions given to Students in Training, to Assistant Teachers. and to
Pupil Teachers preparing for their PROFESSIONAL EXAMINATIONS IN TEA CHING,

2, 8pecimen Lessons and Model ‘Notes of Lessons.’
3. Full guidance in the CRITICISM OF LESSONS.

4. PRINCIPLES OF EDUCATIONAL SCIENCE, made easy by reference to familiar
school experiences.

A PRACTICAL GUIDE TO THE SCIENCE AND ART OF ‘ORAL INSTRUCTION.

o.
SCHOOL ORGANIZATION, HYGIENE, and DIS-
CIPLINE. Price 3s.6d. Post free 2s. 11d.

This Book covers the curriculum of study for the Certificate Examinations in the
above subjects. It brings into one book matter which hitherto has necessitated the
use of several expensive works. The book is very fully illustrated by sketches, suitable
for reproduction on examination papers. It is the outcome of several years' tuition of
the students in the Westminster Training College.

¢ A new lamp, which I heartily recommend.'—M7. /. H. Yoxall in® Teachers' Aid.

COWHAM'S DRAWING CARDS for INFANTS. 24

Slate Cards, with perpendicular, horizontal, and diagonal lines, and with Figures and
Patterns in Squares, Price 1s. 6d.
* These cards proceed from the simplest elements in a systematic manner. They are
decidedly of sterling merit, and will be warmly welcomed.'— Feackers' Aid.

COWHAM'S FRACTIONS at a GLANCE should hang on

every School Wall. Scholars thus learn the reasons of the rules of fractions by simple
inspection. Price, cloth on rollers, 2s. 6d. Can be supplied in sheets for mounting,
price 1s.

WESTMINSTER SCHOOL BOOK DEPOT, 128, Horseferry Road, S.W.; and of
Messrs. SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ltd., Stationers'
e Gourt, E.C.: ARNOLD; HEYWOOD; and all Educational Booksellers

& A Specimen Copy will be sent post free from the Depot for the

reduced prices stated above.




KINDLY SsHOW TO FELLOW-TEACHERS.

COWHAM'S FRACTIONS AT A GLANCE.

A Diagram designed to make the rules of Fractions
both INTELLIGIBLE and INTERESTING.

Pricg, Cloth on Rollers, 2s. 6d. ; can also be supplied in Sheets for
Mounting, PRrick, 1s. each.
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Reduced Drawing of the Chart “Fractiong at a Glance.”

SBPECIAL FEATURES:—

1.—A clear notion of the meaning of a ‘Fraction’ is
given.

2.—By moving the T square along the Chart all the
rules of Fractions can be explained.

3.—Full directions for use are printed on each Chart.

4.—Much valuable knowledge is obtained by simple
inspection of the Chart by the Scholars.

8,—The reasons for the rules of Fractions may be
illustrated and understood.

The School Mistress, March 26th, 1891, says :—*'We have seen other diagrams, but none where the
arrangement 1s so simple, yet so effective.”’

The Daily Telegraph, April 8th, 1891, writes ;—"A simple Diagram which performs the seemingly
difficult task of making the rules of vulgar fractions interesting and intelligible.

| The Teachers' Aid says:—'' A mine of wealth to every intelligent Teacher.”
|
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16 LIntellectual Training.,

when it is made to discriminate between degrees of the same
kind of impression. 1If, for example, we take up the ball in
Gift I, and teach that it is round in shape, soft to the touch,
and light in weight, we have taught a number of distinct
qualities, all of which are discerned by either the simple form
of touch or the muscular sense ; but whilst this mode of teach-
ing results in our pupils gaining certain items of sense infor-
mation, the exercise does not yield the highest form of sense
training. If, instead of keeping to one ball, we take a number
of them, and institute a comparison, say as to their weight, we
may obtain the following exercises of the muscular sense, viz. :—
1. A wooden ball is compared with one of lead of the same
size, and as a result one is found to be /feawvy, the other
light.
ii, The wooden ball is now compared with one of stone,
The latter is felt to be heavier than the wooden ball, but
lighter than the one made of lead.

iii, A ball of cork is now introduced and compared with the
wooden ball. The wooden ball which, in the previous
stages of our lesson was found to be lighter than the
stone and leaden balls, is now found to be heavier than

the cork.

iv, Allow the class to arrange the four balls in the order of
their weight—(1) Lead, (2) Stone, (3) Wood, (4) Cork.

Following the above type of lesson, others may be arranged
upon the comparative smoothness and roughness of certain
substances. The colours and shapes of a number of objects
may form other lessons in comparison ; these, however, belong
to sight training rather than the training of either the touch or
the muscular sense. From such simple cases as these the
following condition of sense training may now be stated :—

The best results are not obtained when a miscellaneous group
of the qualities of any single object is brought under the notice of
a class. Training a sense, 7.¢, developing its power of fine dis-
tinction, is best aided by a comparison of the degrees of a given
quality as these manifest themselves in a variety of objects.

D. Value of the combined exercise of sight and
touch.

In oral teaching whenever an object is held before a class

the pupils immediately manifest a desire to take it into their

hands and so to submit it to a double form of inspection.
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1,

sight sense ; and this power of fine discrimination can be
greatly developed by practice. (4) A variety of colour and
shades of colouring can be observed, and their relative
positions determined by the eye at the same instant. In
this way the harmonious and pleasing effects of a landscape
and a picture, and the grouping of colour in dress and in
furniture, are appreciated by a trained observer. (7)) The
size of objects, after certain standards of height and length
and breadth have been settled, is roughly determined by
sight.  Standards for measurement by sight may be
made in the school by marking out the door-post into feet
and inches, by placing a plan of the school with dimen-
sions of length and breadth in a conspicuous position, and
by painting a yard divided into feet and inches on the side
of the blackboard. () The shape so far as area is con-
cerned may be seen, but, as has been already stated, the
solid shape is inferred from certain signs in the form of light
and shade. (¢) Similarly, distance is inferred, partly from
the apparent size of the object, and partly from the dis-
tinctness of its outline. In practice, therefore, colour,
size, shape, and distance, are all determined, either
directly by means of the sense of sight, or by inferences
based upon our sight impressions.

For training :—It has already been stated that the intel-
lectual value of any series of sense activities depends
upon the readiness with which they lend themselves to
comparative observation.  The sight sense stands out in
pre-eminent advantage here. Two or more objects in view
at the same time are immediately compared as to size,
shape, distance, and colour. There is no waiting in order
to bring the objects into position for comparative inspec-
tion such as would be necessary if their relative hardnesses
needed to be determined by the muscular sense. It is owing
to the remarkable facility with which the sense of sight
enables us to record and compare our impressions, that
this sense has become almost the sole medium by which
these impressions are sought to be conveyed, it being
forgotten that those of some qualities cannot be conveyed
by this sense,
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transmit are entirely wanting, 7.c., the store of knowledge
is diminished to the extent represented by these lost impres-
sions. Children in schools are, however, for the most part
in the entire possession of their senses ; at the same time, no
teacher can have failed to notice a considerable difference
in the use children make of their senses as well as a
difference in the results obtained by their use of them.,
It is further generally admitted that the senses can be
developed, i.¢., their power of discrimination can be vastly
increased, especially if the training of them be undertaken
in early life, 7.e., whilst the physical organ is still developing.
As an example of this, the case of a blind child and the
wonderful development of its sense of feeling or touch may
be quoted, The evidence of marksmen for sight sense,
of trained musicians for hearing, as well as that of the blind
for touch, appears conclusive of the truth that each sense
is capable of great improvement in its power of transmitting
finer and yet finer distinctions of impressions,

It should not be the aim of school instruction to culti-
vate one set of impressions exclusively. On the other
hand the power of the intellect appears to have its limit,
so that the entire range of the senses cannot at the same
time be raised to the highest pitch of excellence. In order
therefore that no one sense should have undue advan-
tage, our curriculum of infant training ought to be so
arranged that each of the senses may be exercised and
developed according to its value for immediate informa-
tion and for future service,

Moreover, in these early years, whilst the senses are with
greatest advantage developed, the curriculum ought to be
arranged so that the intellectual forces are not drawn off
unduly in efforts which belong to a later period of school
life. The division of the infant school curriculum into
three parts, (a) object lessons, (#) varied occupations,
and (¢) elementary subjects, is well devised for a fair
distribution of exercise, if about equal effort be allowed
each group of subjects.

The answer to the question at the head of this section
may now be stated as follows :—(1) Each sense ought to be
systematically exercised, so that its ability to yield distinct





































32 Intellectual Training.

C. Conditions of teaching by which the improve-
ment of the power of memory may be secured
—Training the memory.

The ability, which many teachers manifest, of presenting
knowledge to their pupils under the best possible conditions
for retention, is the chief secret of their success. This is the
explanation also of the excellent power of storing knowledge
. which their pupils exhibit, for knowledge rightly acquired
becomes a permanent and readily displayed possession.
Young teachers, moreover, who have been trained both to
acquire knowledge under these conditions and to present it
after the pattern of such teachers, form, of themselves, a race
of successful teachers; their power has been a growth, the
origin and ground of which they are unable to state, but the
existence of which is abundantly testified in the success fol-
lowing their efforts throughout their entire career. If the
methods by which these successful teachers secure the per-
manent retention and the ready reproduction of knowledge be
examined, it will be found that they fulfil the following three
conditions, viz.,, Interest, Repetition, and Association.
The first two of these are general conditions which memory
shares with perception and those higher intellectual exercises
which future chapters will explain. The ‘laws of association’
are more emphatically the conditions under which a good
memory may be developed.

1. Interest and Repetition.

It has already been stated that interest and repetition exhibit a mutual
relationship, for where interest in a subject runs high the attention 1is
in consequence concentrated, and there is but little nccessity for repetition ;
on the other hand, when an impression, a fact, or a truth is frequently
repeated, it gradually loses much of its novelty—the interest it arouses, an
the attention it commands become correspondingly small.  Itis character-
istic of bright and successful teaching that it seeks to secure permanent
acquisitions by stimulating the interest, and by qnptm]hng the attention of
the pupil, whilst dull teaching makes up for vividness of impression by

wearisome repetition,

Examples of single impressions made permancnt through ‘dnferest’ :—

1. A beautiful landscape once seen can be readily and accurately
recalled after many years.

2. A storm at sea once experienced is never forgotten.
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D. Recollection, and what we can remember.

Mental images, facts, truths and experiences of the past are
constantly coursing through the mind, and we fail very
frequently to recognise the associations which suggest them.
At other times we find ourselves unable for a time to recall a
desired image, fact, or truth, no matter how earnestly we set
ourselves to the task. We follow first one line of association,
and finding it fail we try another, and perhaps abandon this as
useless and attempt a third, until at last the desired knowledge
is reached. This succession of efforts is termed ‘recollection.’
In such search after knowledge as this we see the great value of
having a number of associations by which information once
acquired may be reached.

Example of multiplied associations.

In learning the geography of any district the relationships between
mountains, hills, valleys an rivers are learned in connection with their
distribution as they appeal to the eye on a model, and less vividly as
they are pourtrayed on the sketch map ; there is the further effort of
associating each feature with its name as it is both spoken and written;
and lastly, there is the association of natural relation (of cause and
effect) :—the mountain range with the direction of the river ; the river
with the valley it has formed ; the valleys, again, separated from each
other by ridges of outstanding hills. All these associations are
available whenever the physical aspects of a district are being taught,
the result of such teaching being that when any of thefacts are required
the pupil has many lines of suggestion by which the desired knowledge
may be reached. -

Sometimes, however, all effort fails in consequence of either
weakness of association or failure to discover the right clue,

and then the effort of recovery is abandoned.

The value of association during the period of learning is now
apparent. There is scarcely a new fact or truth that need be
learned in an isolated way. ¢ Associate’ should be the young
teacher's constant watchword. In laying special stress upon
this condition of successful teaching we feel confident that we
are rendering a service to every beginner of the teaching art
who will follow our advice.

E. Development of Memory and the changes in
teaching methods which this development de-

mands,

Experience in teaching children soon reveals the truth, that
children do not respond to the same conditions of mEmMOLy
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sentence, or in association with other objects, mental images,
facts or truths with which it was connected at the time of acqui-
sition, Imagination, like the memory, deals with mental images ;
the images however which memory supplies can be rearranged
or regrouped by a purely mental effort, and in this way our
knowledge may be extended beyond that obtained through
observation and retained by memory.. The power of mind by
which we take the images supplied by memory and regroup
them for the purpose of realising knowledge Ebeyond that of
actual experience, is termed Imagination,

B. Illustrations taken from experiences in teaching.

(1) Memory and Imagination.—A scholar living in Westminster has
frequently seen the Thames, Westminster Bridge, and the Houses of
Paﬁiament at one and the same time ; the mention of Westminster Bridge
not only calls to mind the image of the bridge, but also those of the river
beneath and the Parliament Houses on the side; so far memory acts alone ;
but suppose a lad in Newcastle is being taught the same group of
geographical facts ; he has not the advantage of the London boy ; direct
observation cannot take immediate cognisance of any of the facts, and
memory, therefore, has no material upon which to work ; how then is the
knowledge to be acquired? By the following method :—the Newcastle boy
has seen the river Tyne, has perhaps been towards its mouth, he knows the
high level bridge joining Newcastle with Gateshead, and he is well
acquainted with the buildings on either bank of the river. All these are
quite familiar, and gcod images of each of the facts come to his mind
immediately the names are mentioned. So far, he adds nothing to his stock
of knowledge ; following, however, the directions of the teacher, he mentally
widens the river, he lowers the bridge, instead of factories he places on the
banks the most magnificent buildings he has seen, and in this way his mind,
aided by pictures and his teacher's statements, effects quite a transformation
in the group of images which his memory at first supplied. This trans-
formation of the images of memory is the intellectual effort
termed Imagination.

(2) Geography and Imagination.—A very large part of the knowledge
of the descriptive gengra]i)h},r of his own country, and that of all distant
Jands not actually visited, is gained by the aid of imagination. This
intellectual power uses up the materialswhich observation, aided by pictures,
models and maps, supplies, and elaborates out of these materials fresh
geographical knowledge. ‘When thus we consider that nearly the whole of
our knowledge of the surface, of the contour, and :::-t' the inhabitants with
their appearance and modes of life, of all the countries of the world beyond
the narrow range of our own actual experience, 1S elaborated for us by
imagination out of the scanty materials which experience supplies, and
which memory recalls, two truths become very evident, viz.: (1) the
great importance of the imagination for the purposes of gaining new
knowledge ; (2) the necessity of first obtaining a Jarge amount of observed
knowledge upon which the new knowledge may be based,
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means of model, map, and statement, enable the class to realise
the entire group of natural features connected with it ; these are
the ridge of chalk ‘downs’' terminating on the promontory, the
steep headland itself, with its cliff of chalk, facing the sea, and the
coast retiring on either side to meet the adjoining valleys at their
lowest points. ‘These are the geographical facts which group
themselves round each headland ; any one visiting the district
would name them in any description he wished to give; when,
therefore, in our teaching, we put our pupils, as near as may be,
into the position of those who have actually seen the district, we
do all that is possible towards awakening the imagination, and,
at the same time, we supply the most reliable and valuable

knowledge of geography.

(4) The Reading Lesson and Imagination.—The
following sentence may be taken to illustrate the form of
exercise of the imagination which most reading lessons
afford: ‘The orange tree is a rare instance of a plant
sufficiently vigorous to have at once beautiful shining leaves,
fragrant flowers and delicious nourishing fruit.’

The aim of the teaching here is to secure expressive reading.
In order to do this the meaning must be clear. How is this
to be secured ? Our English children know the fruit, but
very few have seen the fruit and the flower in position on the
tree. ‘The teacher desires to supply this knowledge. If the
class could be taken to Kew Gardens the tree might be shown.
The process of acquisition would then be by percepizon, The
teacher, however, cannot do this, so must be content to use
whatever material he may find available. The class has some
knowledge of evergreens; the Christmas tree will do good
service ; furthermore, the teacher is able perhaps to show the
leaf of the orange tree, and can possibly draw a general outline
of stem and branches on the board ; then he calls to mind the
fruit which all know, together with the blossom, a picture of
which he is able to show; and with this collection of impressions
the class proceeds to realise the new grouping of images
indicated in the paragraph just read. By a distinct intellectual
effort the pupil is able to elaborate out of the impressions just
enumerated a new image which for the present represents his
knowledge of the orange tree. The intellectual effort by
which the scholar takes the impressions at hand
(some of which are observed, others recalled) and fashions
out of them his image of the orange tree is termed

imagination,
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exercise of memory and of imagination, and thus it prepares him for
the acquisition of knowledge through reading. This preparation for
successful effort in reading is the more important when it is remem-
bered that, by this means, knowledge will be mainly increased when
the pupil leaves school.

(6) Conversation and Imagination.—When oral exer-
cises partake most of the nature of a conversation between
teacher and taught, the results are most satisfactory. The
reason of this is clear, If, in our teaching, we indulge in long
and continuous statements in the lecture style, it must fre-
quently happen that language is introduced, clear to us, but
not understood by the class. By this we mean that the words
do not call to the minds of the children the required images,
and, as a result, there 1s a break in the continuity of their
‘thought, The practised teacher soon recognises this failure on
the part of his class to follow him; he pauses, and tries, by
questioning, to get at their mental condition; their answers
reveal the nature of their ignorance ; further and more familiar
illustration is now introduced, and this, together with a more
simple statement, enables him to lead his pupils to full and
accurate knowledge.

The necessity for pause and break for the purpose of questioning the
class in order to discover their mental condition by the answers and other
statements they are encouraged to make, becomes greater the younger and
less informed the child. = The store of knowledge in the infant class is
necessarily very limited, but so far as teaching by oral statement is con-
cerned, it is necessary for our words to keep well within that limit. We
should, however, strive our utmost to lead our pupils to re-arrange their
mental images, and, by the effort of imagination, to increase their stock of
ideas. This cannot be well done, however, except under the following
conditions, viz, :(—

i. That as teachers who have long since passed the condition of
the infant mind, we constantly endeavour to discover that
condition by encouraging our youthful pupils to speak, and
thus reveal it. i

ii. That as pupils, the younger in years, the more essential it
becomes that they should be directed to observe accurately, and
to form vivid and clear mental images in association with
words, so that when, through oral statements, they are required
to recall and rearrange their mental images, these may be
found reliable material upon which to base their further

knowledge.

(7) Pictorial illustrations are more helpful to imagination
than verbal descriptions for three reasons: firstly, they either
are, or should be, more clear and full than the images which
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In contrast with this early form of imagination is that exer-
cised by the youth who is making an attempt to realise the
movement of a heavenly body, say that of the moon.* The
movement 1s beyond the range of direct sense observation, and
demands a considerable effort of imagination, and even then
it 1s difficult to construct a complete image of the motion with-
out calling in the aid of either model or drawing.

In the first place certain positions occupied by the moon are observed,
¢.£., the positions of fu// moon on the side of the earth directly oppo-
site to that occupied by the sun, and of #ew moon on the same side of
the earth as the sun. Now, in order to change from the full moon
position to that of new moon, the satellite must move half-way round
the earth, and in changing back to full moon again the satellite must
move a second time half-way round the earth, only this time in a
direction which, when viewed from the earth, must appear opposite to
that of the first movement. If the earth’s movement during this
period be added to the account, it will be evident that the first notion
of the moon moving round the earth in something like a circle cannot
be correct. Now the youth must picture the moon moving forward
along with the earth round the sun, and at the same time crossing the
earth’s path twice every month, so that at one timeit is on the further

side of the earth rom the sun, viz., at M, 7.2, in the position of full
moon, and in a fortnight's time on the side nearest l]]l.'l sun, viz., at
M, 7.¢., in the position of new moon. A further consideration will
show that, whilst the moon is passing from M; to the position A,
where it crosses near the track of the earth, its motion must be faster
than that of the earth, and that from this point of its course to the
new moon phase, Ma, the moon’s motion must lm_sltm'rr than that of
the earth : then from M, to B, where the moon 15 near the earth’s
track again, its movement must be slower than the movement of the
earth, whilst from B to My, 7.e., to the full moon phase, at which we
started, the movement is again faster than that of the earth round

the sun.

¢ This movement is selected because it 1s one which every young
teacher will require to know. If not known already, an opportunity for the
exercise of the higher form of imagination will be afforded,
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———

11i, Abstraction, or banishing from the mind all individual
characteristics which, by reason of their being attached
to one or only a few of the group, find no place in the
general notion, and fixing the attention on the resembling
constituents.

1v. Generalisation, or mentally bringing together the resem-
bling constituents of the group and forming the notion
of a class of objects possessing these constituents.

(v.) Terms—Concepts versus percepts.—The term concep/ is frequently
applied to the group of resembling features possessed by a class of objects.
The concepi differs from the percept in that whilst the latter is composed of
the group of impressions made by the different features of an individual
ofiject present to one or more of the senses, the concept represents no
individual object, but includes merely the similar features of a group or
class of allied objects. The concept is a purely mental product, and is not
dependent upon the presence to sense of any of the class of objects out
of whose resembling features it has been formed.

B. School exercises helpful to the formation of the
General Notion or Concept.

1. In a reading lesson the following sentence occurs :—* Grain is the staple
food of the people.” The word grain stands for a class notion, This
may or may not be in the pupils’ minds. The teacher asks, * What is
grain?’ * Wheat,” replies one. *VYes, wheat Es a grain, but not alf
grain.’ ‘ Name, if you can, other grain.” In this way the children are
led to mention wheat, barley, oats, rye, maize, rice, &c. The question
may now be repeated, viz.,, ‘ What is grain?’ The scholars grow more
thoughtful than at first, They have exhausted their list of the things
they know to belong to the class grain. The answer to the question
is clearly not a particular member of the class grain but some qualities
common to the whole class sufficient to distinguish grain from other
classes such as fruit, roots, &c. The teacher asks for some quality
they (i.e., all the grain), possess. He shows the head and stem of
wheat, barley, oats, maize, &ec. The scholars soon see that in every case
the term grain is a¥>plic—d to the seed. They also £now the seed in each
example is an article of food, It may be necessary for the teacher 7o~
tell “that the seed is that of a grass.” The question is put againa
third time. The children do not now think of wheat or maize, &c.
They have mentally put together the notions of *seeds ;{' grasses good
for foed, and *Grain’ is now the name of a class of things, each
member of which possesses the common qualities named above. In
this way the scholars have had an cxercise in abstraction and

greneralisation. -

2. A class of young children is asked the meaning of the word ‘ animal.’

In reply, one child sa{s cat, another dog, &c. These answers show that
the word is associated with particular objects, and that the full general
notion has not as yet been formed, or if formed, the class is unable to
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From indistinct to clear.—This is an old maxim which
is frequently stated in text-books on teaching, and which finds
apt illustration in the above example. The term ‘animal’ was
first connected by the child with a particular form of the group,
say, cat. Now the general notion.(Ze., lif¢ and movement at
will) is composed of qualities both of which are’ possessed by
the animal named, but they are so enshrouded amid a host of
other features that they do not stand out distinctly as the features
essential to the class animal. When examples, however,
are multiplied, their common and essential features become
gradually more and more distinct, and the final answer of the
pupil indicates clear knowledge as having taken the place of
that which was at first indistinct.

Other lessons helpful to the exercise of conception.

If the value of the explanation in a reading lesson for the
purpose of forming general knowledge be recognised, there will
be no difficulty in seeing at once that the same series of intel-
lectual operations will be manifest whenever (1) odjects, as in
elementary science, (2) words, as in lessons on the parts of
speech, and (3) phrases and sentences, as in the analyses of
sentences, are made the subject of our teaching.

Object Lessons.—Except in the classes for the youngest chiidren,
Jessons upon objects should be arranged in a logical series, so that the
material presented in the series admits of classification. Then the
several intellectual operations of comparison, abstraction, generalisation,
and statement, necessary for the formation of the general notion, are
brought into exercise with the least effort and the most encouraging
results.

The Grammar Lesson.—Early exercises in grammar consist mainly

of the grouping of words into classes called parts of speech. Here the
Jearner, instead ofusing things, as in the above exercise, deals with words.
These words either are, or should be, quite familiar to the pupil, ﬂpd
when this is the case the operations of comparison, &c., can be readily
serformed. Words, either as they are retained in the memory or read
in a book, can be produced much more easily and quickly than groups
of objects. It is largely upon the facility with which words and
phrases brecome available for the exercises of comparison, abstraction,
generalisation and statement® that the usefulness of grammar as an
intellectual exercise rests.

The intellectual operation is the same whether we take the classification of
words in the parts of speech or the classification of sentences and phmsc?in
analyses of sentences. The question of priority in these two gmmn':aumi
exercises cannot be determined from their intellectual aspects. Bothrequire the

* This series of terms is repeated here because it sets out the intellectual operations
explained in previous paragraphs. The young teacher must not be sm_-p_r_rﬁiscd_ to find
aher words used for the same operations, as, for example, comparison, classification, and
the establishment of general rules and definitions.
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JUDGMENT AND REASONING,

Introduction.—

The young teacher must not be afraid of these high sound-
ing terms ; they are expressions used for operations with which
he is already familiar in school experience. The exercise of
the powers of judgment and reasoning, when examined and
properly understood, will be found to involve very little that is
new ; in fact, if the process by which a child’s particular
knowledge is converted into general knowledge has been
thoroughly grasped, the intellectual operations of judgment
and reasoning will be very readily understood.

Examples of the exercise of judgment in ordinary
school work.

First Example.

In previous lessons the general notions we possess of some parts of speech
have been explained, and the method by which they are established has
been stated. If now a new word, say ‘cance,’ is presented to the class,
and a child 1s asked to state the class of words (part of speech) to which it
belongs—the pupil reflects for a moment; during the pause he is
mentally busy examining the use of the new word, Does it denote a thing
or an action ? The decision is recorded when the child says ‘a noun.’
The full answer would be * The word cance is a noun.’

Here are all the essential features of the intellectual opera-
tion of judgment. When the process is analysed, there will be
founu to be the exercise of comparison, for the new word is
brought into comparison with the general notion already formed
of the class zoun, and with that of the class werd ; it agrees
with one, viz., the noun class; it does not agree with the other
class, viz., that of the verb ; the child now chooses the noun
class as the one to which the new word belongs, and the reply
given in answer to the teacher’s questions announces the result

of the double effort of comparison and choice.

Comparing and choosing are the main elements in
the act of judgment.

Second Exampie.

‘ London is a city ’ is given in answer to the question, *What is London ?’
Here the class name is city ; the common qualities forming the general
notion being, (1) many inhabitants collected together, (2) the centre of a
bishopric, whilst size, situation, character of people, their occupations, &c.,
are found to be varying conditions, 7.¢., they change with every example.
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who hears a scholar state that ‘ metals are elements,’ for in-
stance, would most likely test the child’s statement by such ques-
tions as the following: ‘What is an element?’ ‘Name metals
which are elements.’ It might be found that the child had no
satisfactory knowledge of either elements or metals. In such
a case the expression is simply either a repetition of what the
child has heard or read, or, if its knowledge of an element
is satisfactory, it has arrived at the full expression upon the
slender knowledge of one metal, iron for instance, being an
element,

The teacher who can at once probe the amount of knowledge upon
which the statements of children are based, and do this without humihat-
ing the pupil, does the scholar a real service. This is especially the case
when the feeling of enquiry is aroused and the habit of cautious state-
ment is developed.

¢ Verbs express action’ is a common answer to the question, * What is a
verb ?’ The answer is right as far as it goes, but after a fuller examination of
examples the pupil finds it necessary to add to the notion of ‘ action ’ those of
‘being ’ and of ‘suffering.” Judgment in this case has been exercised before
a sufficiently wide basis of examples has been submitted to the pupil.
The pupil in such a case as this should be commended for his effort—it is
correct so far as his knowledge serves ; the teacher’s tact is manifest in at
once recognising the defect in information and in immediately supplying
the examples by which the scholar is able himself to extend his statement
and correct his mistake. There is no loss of dignity on the part of the
child in this effort, for whilst the mistake has been recognised, his own
effort has led to its correction, and at the same time the following valuable
lessons have been taught, viz., (1) Not to rush into statements hastily ;
(2) That general statements can be depended upon only when based
upon a wide area of examples.

Another and very different treatment is sometimes practised, e.g.,
after the scholar has stated that ¢ verbs express action ’ the teacher says
‘no’ and passes to a more clever pupil for the full and correct answer.
The boy who answered first, and all in the class like him, have been
corrected but not taught. They have been led to feel that their
knowledge is not to be relied upon, but the mode by which their
incomplete knowledge may be made full and accurate has not been
shown. They are ignorant and they know it ; when the next question
is put they hesitate to attempt a reply, and thus throughout the lesson
a wrong method stunts intellectual effort and bars educational

progress. -

Sufficient has been now stated for the young teacher to
understand the nature of the intellectual ﬂpera_tinn termed
Judgment. He will find in his teaching that he is constantly
exercising the power himself and encouraging 1ts exercise in
his pupils. His method of teaching will invariably be sound if
he leads children to form judgments by their own effort, and
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2. Judgment and Perception.— All our direct knowledge of extcrnal
objects is obtained through the medium of one or more of our senses;
they are said to be ‘the five (?) gateways of knowledge.” The pro-
cess is briefly this: e.g., an object reflects light from its surface, the
light enters our eyes, and we become, in some way not understocd,
aware of the effects of this light upon the eye and upon the nerves
and brain structure associated with it. If we close our eyes the
object is not seen ; if our eyes had never been opened the object
would be unknown to us. Seeing the object, then, simply means
that we become qware of a change which occurs in the nerve struc-
tures. In time we learn to associate the change of feeling with
certain individual objects. Now the act of distinguishing the changes
in feeling, i.c., a present state from one preceding it, and the recog-
nition of the recurrence of the same state—these are both crude
forms of judgment. .

I]u«:lg:mern’c and Imagination.—The imagination of a little child is
argely uncontrolled. It pictures objects in the dark, and becomes
afraid ; by its fancy it converts its playthings into images of things
the most unreal, and it manifests the greatest delight in these creations
of its own imagination. Afterwards, with the increase of know-
ledge, it becomes capable of deciding between what can and what
cannot be ; and now, whilst imagination is not less active than it
was in child-life, it has become regulated chiefly by the growth of
knowledge, and by the exercise of judgment which this increase of
knowledge makes possible. In this way judgment becomes the most
effective means of regulating and directing the imagination.

l'.:.'l

REASONING—I. INDUCTIVE.

Introductory.

It has been shown that bya comparison of two notions wearrive
at a statement which expresses a judgment, as, e.g., when we
compare gold with element an agreement is established and
expressed in the statement ‘ gold is an element,” or when we
compare a. particular oak tree with evergreens, agreement 1s
not established, and the result of our comparison is found in
the statement that ‘this oak is not an evergreen.” The state-
ments ‘ gold is an element ’ and * this oak is not an evergreen " are

expressive of judgments,

Now these judgments are arrived at immediately by taking
in each case an individual instance and comparing it with a
class, and in one case establishing directly an agreement
between the individual and the class, and in the other case
disagreement. The intellectual effort therefore in both cases is













66 Intellectual Training.

These higher powers are very closely related to all the preceding
intellectual operations, as well as to ene another. The recognition
of similarity is a condition of perception, and it is one of the chief
forms of association in memory. A main difference, however, be-
tween the higher and lower intellectual eflforts is the pre-eminent
position which the recognition of similarity holds in the higher ex-
ercises, whilst differences, distinctions, and contrasts, are the most
effective exercises in the lower intellectual operations.

REASONING—II. DEDUCTIVE.

Introduction.

In the preceding chapter we have learned how the method
of induction enables us to establish general truths ; we now
go on to make use of the knowledge thus gained. The following
truths were established by the process of induction, viz,, (1)
¢ All metals are elements’; (2) ‘ The subject of every sentence
is a noun (or expression equivalent to it) in the nominative
case, and answering to the questions who? or what?’; (3)
¢ Mountain ranges running north and south, which are also old
and low, are rich in metals’; (4) ¢ When the same number is
added to both minuend and subtrahend the difference between
them is not altered’ These general truths become now
available for the establishment of new truths in the following

way :—
Examples of Deductive Reasoning.

i. A rock specimen is submitted for inspection ; it is determined to be a
metal 3 as soon as this is discovered, without further investigation we
state that this newly found metal (s also an element.

ii. A sentence from a new author is being analysed—the portion of it
which stands in the nominative case, and which answers to the ques-
tions who? or what? is separated fn:an:l th:e rest of the sentence, and
as soon as this is accomplished the pupil without hesitation announces

this portion of the sentence to be the subject.

iii, The geography of a new country—say New Zealand—is being taught,
and the direction and character of the mountain ranges are under
discussion. As soon as a class possessing the general truth named
above finds that the mountains of New Zealand run generally North and
South, and, further, are old s_md well dEI’!udE‘.d, they will most likely
enquire whether these mountains are sof rick in metals.
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avoids such trying questions in future. Hence it appears that the question
¢why’ frequently put and correctly answered is at once the best of tests
of sound knowledge on the part of the pupil, and of skilful direction
on the part of the teacher.

Inductive and Deductive Reasoning compared.

We are now in a position to determine the difference between
these two methods of reasoning. In inductive reasoning the
pupil is led to establish general truths from a comparison of
individual truths. These general truths are sometimes termed
universal judgments., ©All metals are elements’ is a form of
such truth or judgment. When a universal truth, such as the
one quoted above, has been reached, other and particular
truths may be seen to arise therefrom, as, e.g., from the
general truth ‘all men are mortal > we at once infer that the
people recently discovered in Central Africa, and whom we
have never seen, are nevertheless ¢ mortal.’ Reasoning, in the
first case, is from individual instances, facts, and truths, to
general and universal truths. Deductive reasoning, on the
other hand, is from a universal truth, rule, or principle, to
dividual instances or truths with which it is associated.
The deductive method is sometimes termed the ‘method of
instruction ’ or the ¢ dogmatic method.’

What method shall we pursue in teaching P—the method of Dis-
covery (/nductive) or the Dogmatic (Deductive)?

The Discovery Method (/nductive) is slow. It does not avail itself
of truths gained by others and stored in the geacral principles they have
formulated. It is interesting because it calls into exercise our natural
aptitude to formulate general truths, It not only exercises this power,
it develops it, and by it, further, the pupil has the satisfaction of finding
knowledge for himself, It is a gradual advance of the pupil from pro-
cosses of observation and experiment to the establishment of general and
universal truths; and in this progress there is nothing to unlearn ; the
disappointments arising from error are not experienced ; the feeling that
exact and full knowledge may be acquired is engendered ; and above all,
the mind is trained to acquire as well as to receive, and by the process
power is developed and made available for higher and self-directed effort.

It has been stated that elementary science, grammar, and cx_plann-
tion of the rules of arithmetic, are subjects yielding exercises in
inductive teaching.

‘The Dogmatic (Deductive) Method, or Method of Instruction, starts
with the general principle or aniversal truth either expressed or under-

stood. This, when first announced to the pupil, is often not fully grasped ;
hence so far as it is vaguely accepted by him it is received on the authority
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FEELING AND WILL IN RELATION TO SCHOOL WORK
AND DISCIPLINE.

Relation of Feeling to Intellect.

We have seen that the earliest mental conditions are those
of feeling; that it is in changes of feeling that sensations
arise, and also that when these changes of feelings are
associated with external objects, our sensations become percep-
tions, the vividness and value of these being largely affected by
the amount of interest (feeling) awakened at the time of
acquisition. We have further experienced the value of a
heightened feeling in rendering our impressions permanent and
readily recoverable, and in this way assisting the memory.
Imagination led by feeling is the early form of the power. It
is indulged in by children and leads them to revel in the
wildest fancies. Afterwards, imagination becomes somewhat
restrained by the knowledge of what can, and what cannot be ;
still, even in its mature form, the new combinations of the
imagination are more perfectly realised when a certain amount
of feeling is aroused.

As we advance to the higher operation of intellect, feeling,
which has been seen to play a most important part in early
education, subsides, and now the intellectual powers become.
more pronounced. A child under excitement is rarely able to
work its sum correctly. At the same time, school work
should be associated with a moderate amount of pleasurable
feeling, e.¢., (1) there should be a healthy and vigorous body,
(2) fresh air, (3) exercises which have some charm of novelty,
(4) a change of lesson before the work becomes wearisome,
(5) the excitement of success, and (6) emulation. All these
are legitimate forms of feeling which, when they accompany
intellectual effort, render it more effective.

A pupil works willingly when the effort affords pleasure, he will also
work diligently in order to avoid discomfort. Intellectual activity
is thus seen to be closely associated with feeling. By preference we
should seek to stimulate to activity by means of pleasurable associa-
tions and only resort to painful associations when the former fail.

Pleasurable associations may be said to depend upon the following
conditions :—

i. That the exercise of any power we possess yield pleasure,
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that there is sacrifice of inclination on his part in order to
satisfy the teacher. These higher emotions are not developed
if we continue too long and too exclusively the associations of
reward and of mark with everything the child does. Gradually
weaken, therefore, this latter form of stimulus by developing the
higher and non-personal feeling of sympathy. Finally, no
child should pass through the entire range of elementary
school life without an effort on the part of the trainer to
develop the highest of emotions, viz., sense of obligation, of
duty, and love of know!ledge for its own sake. These, when de-
veloped, and especially if rendered habitual, will go with the
pupil when school days are over. They will influence him
rightly when he takes his place amongst his fellows as a
citizen.

The Will in relation to school work and discipline.

There remain for us briefly to indicate what this expression
—the will, means in school discipline and work; and when this
1s established, to notice the best conditions for its healthy de-
velopment, Whenever we act so as to effect a definite result,
there is the exercise of will. At first the child appears lacking
in this power; work, with it, is almost entirely due to some
external stimulus, such as the novelty of the object under
discussion, its brilliant colour, and the way in which the teacher
presents it. Any or all of these may command the effort of
the infant. Contrast the state of the child thus described
with the youth at home during the evening hours setting him-
self to work out an exercise in geometry mainly for the sake
of the pleasure which successful effort affords. All external
stimulus in this case is distant ; the youth hasleft school ; there
is no distinction to be gained the following morning in the
eyes of his fellows by the correct solution of the example.
The stimulus is now acting from within—a delight sufficient to
satisfy the youth andto spur him on to further work, arising
from successful exercise. Effort in the form of attention in
the first of these examples is said to be nzeluntary, whilst in
the latter it 1s zoluntary.

The latter condition is evidently the desirable state to which
our discipline and training should raise our pupils. How shall
we attain this end ? The order in which feeling as a stimulus
to activity develops will help us to solve the problem
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present sufficient growth to be largely utilised. Very few teachers,
however, can have been in daily contact with pupils from the
infant stage to the age now under consideration without sharing in
the stock of esteem for others which every pupil possesses. His
scholars at times surely work from a sense niP obligation, and often
they are prompted to apply themselves because of the pleasure
which they see knowledge affords others, as well as for the plea-
sure which they themselves feel it to yield. If, then, these feelings
manifest themselves at all, the contention is a valid one, viz., that
they may be developed by training, and our methods of prompting
to action should provide for their exercise ; nay, further, should be
arranged so as designedly to develop them.

Some dangers indicated—also a remedf.

With large classes of scholars almost equal in attainment, and
with skilled teachers who know exactly what is required in the
way of intellectual result, there is danger lest the entire class
should every hour of every day be kept at exactly the same
work under the immediate direction of the teacher, so that the
opportunity for independent effort on the part of the scholar
scarcely ever arises. Home lessons—where some amount of
independent effort must be exercised—are not required, for
the lines of work are so skilfully laid for obtaining the maximum
effect at the end of the year that this small amount of indepen-
dent effort is easily dispensed with., On the other hand, where
the upper classes are small and the teacher’s attention 1s

divided and weakened by being spread over a number of

separate groups, recourse must be had to the lower stimulus to
exercise, These are necessarily therefore continued into a
time when other and higher motives should prevail. The
educational and only sound position appears to be this :—An
effective staff, trained to recognise the changing conditions of
mental training which pupils at various ages manifest, and
not unduly biassed in favour of obtaining a high intellectual
result to the comparative neglect of those moral forces by
which these results are obtained.

Self-Control.

It is generally acknowledged that the results of school teaching are of
greatest worth when with the acquisition of knowledge there is the de-
velopment of intellectual power and the strengthening and growth of the
higher motives (moral power) to action. At first the child is controlled by
its teacher: it is almost entirely dependent upon the stimulus of the
teacher’s presence and active co-operation. In a less degree it acts from
imitation of, and in sympathy with, its fellows. This sympathy of num-
bers, as it has been termed, is a recognised stimulus to activity, and 1s
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ings, and at once, and with the greatest apparent ease, it is comforted, and
changes its tone accordingly. By way of contrast take the youth who
with concentrated effort is set upon the solution of a difficult problem in
arithmetic ; he seeks a place of quiet, and all thought not helpful to the
effort in hand is immediately banished. He now resents any interruption,
though at other times the suggested change would be gladly accepted ;
and thus with steady application along the stages of his work, and with
stern refusal of all diversion, he continues with fastened attention until the
required work is done. In both these cases there is attention, but of a
very different kind ; that of the child is uncontrolled, so far as the
subject of it is concerned. The exercise of attention is in the case of the
infant énwoluntary. In the example of the youth, however, there is
designed effort for the accomplishment of a definite result. This form
of attention is termed zoluntary.

The latter form of attention is that which our school training
should seek to form. The voluntary rises out of the first or
involuntary form, and is a development of it. It may prove
useful to indicate a few of the conditions by which the atten-
tion is exercised, and how progress from the early (inzoluntary)
form of attention to the later (zoluntary) may be aided.

i. Bodily condition.—The body must be in a healthy state, so that no
centre of disorderis intruding itself upon the child’s consciousness,
and thus absorbing a certain amount of attention. The exercise
must not be prolonged until fatigue is induced. The time-table
regulates the length of the lesson, and to this end should take into
account two things, (a)the age of the pupil—with older children
the attention may be maintained much longer than with the very
young, (#) the nature of the lesson —mental arithmetic, for instance,
requires much closer effort than either drawing or a lesson in
geography. The first of these lessons should therefore be short.

il. The frature and stage of the subject.—The first lesson in a new subject
(if too many difficulties are not introduced at once), and a fresh stage
in a subject in which some progress has already been made, are
lessons which readily secure the attention of the class. Contrast
with these lessons, those of mere revision, especially when towards
the close of the year frequent review of the same matter is enforced
almost to weariness. In these lessons of review the teacher
secures the necessary amount of attention by the extra stimulus to
effort which he is able to bring to bear upon the pupil.

{ii. Zhe removal of all distracting f*rz‘/?umrc.r,——.ill know how difficult
it is to keep the thought of the class when something else is
bidding for their attention—all work is stopped whilst the gas is
being lit ; a mouse playing across the floor in front of the class
is destructive of all atfention to lessons, The work of two adja-
cent classes may be mutually destructive ; a class engaged in a
parsing lesson will do very little whilst another group, in full view
are working at a series of experiments in elementary science; a

noisy lesson may prevent a neighbouring teacher being continuously
heard, and the class, failing to follow, soon becomes inattentive,
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Development may be viewed in two aspects. There is (1) the
growth or development of any particular power or faculty—percep-
tion, for instance; and there is (2) the grddual advance of intellect
from its early manifestations in sense impression, throngh those of
perception, memory, and imagination, to the higher intellectual opera-
tions of conception, judgment, and reasoning. ®

In the first of these aspects it has already been shown that develop-
ment in sense perception is marked by an advance from the ability to
distinguish single and very pronounced differences of impression to
ability to recognise the slightest change, and also to associate a com-
plex group of impressions with the object yielding them, as in the
perception of an apple ; in memory, development is manifest in the
substitution of efforts to establish associations of similarity for those
of interest aroused merely by some attraction in the external object ;
in conception, ability to form the general notion of wide groups of
objects in which the resembling features are few, isa late and difficult
effort, :

In the second aspect development may be indicated by a brief review
of the order in which the intellectual faculties are unfolded, e. & —

1. Sensation, which furnishes the sense elements or impres-
sions out of which the mind fashions its knowledge of external
objects.

2, Perception, or the association of a group of sense impressions
with an external object present to one or more of the sense
organs, and Observation, which is perception designed and
directed for the purpose of gaining further knowledge.

3. Memory, the storing up of the mental images which perception
yields, and /magination, the transforming of these images into
mental representations of knowledge beyond the region of
experience.

4. Coneeption, the advance to general and abstract know-
ledge—purely mental products, fashioned, it is true, out of the
particular knowledge which has been originally obtained by per-
ception and retained by memory, but quite distinct from either,

5. Fudgment, or the establishment of the true relations either
between different concepts, or between individual and general
notions, And lastly,

6. Reasoning, which cither uses facts or judgments already
established to form more general truths as in inductive reasoning,
or which applies the general principles Jalready formulated in
explanation of particular truths, as in deductive reasoning.

In its fullest meaning ‘ development 'is the exercise of a power or faculty
of the mind in such awagr that its efficiency as a means of acquiring know-
ledge becomes increased ; at the same time, it 1s exercise which gradually
secures advancement from a simple form of intellectual or other mental

effort to one more complex.

: ] e ; 's he progress of
* Tt has been suggested that the term ‘growid :.h:auld be used for the p _ ;
ability in any particular faculty, whilst ' developmeent’ should include not only growth
in any pnrticu ar faculty, but a%so the general advance of ability as manifested in the
succession of operations from perception to reasoning.
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Fducational Terms.

so will be their thoughts, and they will not be able to reason, or to
write with more precision and accuracy than they speak. When
we speak of sensible, visible and tangible objects we can easily
detect and remedy a child’s ignorance ; we can also make children
understand the meaning of those words which are the names of
simple feelings, such as surprise, joy, and pity, but how explain
words like virtue and justice? All that a prudent person will
attempt is to give instances of different virtues. General and
abstract terms are, as it were, but the endcrsements upon the
bundles of our ideas; they are useful to those who have collected
a number of ideas, but utterly useless to those whe have no
collections ready for classification.’ *

Information, Instruction, Education (Training).— The first
of these terms presents but little difficulty ; whenever we announce
a fact, or state a truth, or communicate an item of news, we
supply information.  The sound of a word in reading, the shape
of a letter in writing, a table in arithmetic—these may all be told
and be mere matters of information. The enumeration of the
capes and bays round the English coast, the dates of the acces-
sion of the kings and queens of England, and the definition in
grammar, may be repeated until they are remembered. These
are received by the pupil by way of information.

Education and Training seek either to sup]i:l}r information, or
to lead the learner to acquire it in such a way that, not only is the
information acquired, but the pupil is guided to the acquisition of
knowledge by the exercise of his own power. Information thus
oained is of double service; it enters into our store of knowledge, and
in doing so develops the power which it exercises. Education, says
the founder of the Zraining System, consists not in the mere amount
of knowledge cnmmunicated: but in the due exercise of all the
faculties whereby the pupil acquires the power of educating himself.
The simultaneous cultivation or exercise of all the powers of our
compound nature alone ‘#rains’ the child and secures the highest
attainment of each faculty. The sympathy of our nature is such
that the non-exercise or over-stretching of one power or faculty to
a certain extent weakens the others—bodily health and vigour
having an influence on the intellectual powers, and wvice wersd,
whilst the exercise of the moral faculties and feelings gives a
healthy and energetic tone to all.

The term instruction is by some used as synonymous with the
act of imparting information, and by others (Stow, for example) it is
applied to intellectual exercise apart from the exercise of the moral
and physical nature. When information 1s arranged so as to be-
come associated with other knowledge, and of service in further
acquisition, as, e.g-, in reading, whep the s:qund of gh in the words
congs and laugk is shown, or in writing when the shape
of the letter y is taught in connection with the letter j, and in
arithmetic when the table is used in solving sums 1In multiplication
and division ; in each of these cases something more than informa-

¥

tion is imparted. The mind is being furnished with information;

* Practical Eﬂu:atinn* Edgeworth.
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ORAL LESSONS:

HOW TO PREPARE, GIVE, AND CRITICISE THEM—
WITH SPECIMEN NOTES OF LESSONS.

Introduction.—In the following pages it is proposed to
furnish help to young teachers in the preparation of lessons in
all the common subjects of school instruction accompanied by -
typical ¢ Notes of Lessons’ in each branch of school study.

Oral Teaching—a form of Conversation.—We acquire
readily and retain permanently that about which we converse.
Our knowledge of a given subject may be limited, but by
speaking to others who have fuller knowledge our area of
information becomes widened, errors are corrected, that which
we already know is confirmed, and the whole subject becomes
permanently fixed in the mind.

In giving an oral lesson to a class of children the teacher converses,
in turn, with each of his pupils, and if he has the full attention of his
class the conversation throughout the lesson is shared by all its
members. '

When all the scholars in a class thus share in its .wnrk we huve that
condition of oral teaching which is most effective in brightening the
entire school life and work.

A few lessons of a conversational kind taken with the sole object of
arousing the united thought and combined effort of a whole class will
be found of high educational value, even though the information
imparted cannot be utilised on the day of examination.

Children should be encouraged to speak.—Dr. Fitch
in his ‘Lectures on Teaching’ says: ‘If the teacher does all the
talking and the pupil only responds with single words the ques-
tioning is bad. The great object should be with the minimum
of your own words to draw out the maximum of words and of
thought from him.” This is eminently practical advice ; it has
been repeated in text books of school method ; it is impressed
upon the student teacher and pupil teacher in lectures and by







84 Oral Teaching and Mental Training.

If, for example, a process in Arithmetic is being explained and a boy
is asked how to find the total cost of twenty sheep at the rate of two
pounds each, the reply will be  Multiply.” The answer is no doubt
correct, in so far as the boy’s words exhibit to us the process he would
employ ; he should, however, be encouraged to say, * Multiply the
two pounds by twenty,” or still better, * Multiply the cost of one by
the number of sheep bought.” The form of answering which children
should be encouraged to adopt will be more fully explained in future
pages. It will be sufficient here to warn the young teacher against
the most common forms of reply which encourage faulty and incom-
plete speech.

Single word answerson the partofscholarsasa rule should be diszouraged.
Children should be led to amplify them into complete sentences, and very
rarely indeed should a question be so formed as to require single words for
answer.

Avoid the elliptical form of answer. These answers are very readily supplied,
and the teacher is apt to be misled by his apparent success. A habit of using
the elliptical form is easily contracted, and is very difficult to correct, and
when extensively indulged is very weakening in its effects on both the
thought and the speech of the class.

Summary of truths established.

1. That oral teaching should as far as possible be conversa-
tional—that anything in the nature of a lecture should be
avoided.

2. That as expression by speech serves to fix and give directness
to our thought, the teacher should use language carefully
himself and require accurate and complete statements from
his scholars.

3. That children should in every way be encouraged to
exercise their powers of speech during the progress of a
lesson, and that all forms of questioning which foster incom-
plete statements on the part of the scholar should be
avoided.

THE PREPARATION OF A LESSON.

There are very few lessons given by the pupil or student
teacher which are not vastly improved by thorough preparation.
Even the commonest subjects of school instruction admit of it.
One of the secrets of Dr. Arnold’s success as a teacher is found
in the fact that although a complete master of the subjects he
taught, he rarely, if ever, faced his class without preparing the
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The amount of knowledge a teacher is able to display is of little
avail if the minds of the children are unable to accept it ; on the other
hand the repetition of old matter will be certain to fall on unwilling
e?rs, and fail entirely to arouse either the interest or the thought of the
class. :

(6) As to arrangement —When by careful study the teacher
has thoroughly mastered the subject-matter of his lesson so as
to be able to state clearly the information he wishes to com-
municate, and to meet any enquiries his class may start during
the progress of the lesson, and when he has enquired into the
condition of his class, it is then his duty to arrange his matter
in the order best suited for its acquisition. His object in
this must be threefold, viz.:—

(i.) to make acquisition on the part of his pupils easy
and natural,

(ii.) to aid and exercise the work of reproduction, and

(iii.) to exercise and develop the intellectual powers
of his class by means of the efforts of acquisition
and reproduction which his lesson stimulates
and guides.

In order to secure this threefold object the teacher must arrange his
matter in logical order. There is no part of the preparation exercise
which will demand higher effort than this, The lesson should be one
of a series, so arranged that each lesson, whilst it provides what is new,
is related to that which has gone before, and is a preparation for
another lesson to follow. The several parts also of eac]ﬁ lesson should
follow a natural and logical sequence. In a lesson in grammar, for
instance. examples precede rules and definitions; in science, experi-
ments prepare for the establishment of laws; in arithmetic, mental
exercises, dealing with concrete cases, lead to the statement of rules ;
in geography there is the association of related facts, .., a mountain
range with its termination in a promontory on the coast 3 a river with
the valley it has formed; the productions of a district with the
industries of the people and the situation of the towns.

When the teacher is able to secure the cc-operation of his pupils in
the collection and classification of his facts and examples, and especially
when he is able by this effort to lead them to the establishment of
general truths and their embodiment in rules and laws, then he places
his class in the best possible condition for satisfying the threefold object

he has in view,

Black Board Sketch.—The preparation of an oral lesson
should not be considered complete if it does not provide a
carefully planned abstract by which the teacher registers on the
board the results of his teaching. He cannot make this
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A young teacher, recently taking a first lesson to Standard III. on
the County of Middlesex, began by referring to the size of London.
He sought to impress this by a description of the small country town
whence he had recently come, and by contrasting it with the size of
London. Now whilst this was an illustration admirably suited to the
thought of the teacher and most helpful to him in his efforts to realise
the immense size of London, it did nothing to assist the London boy.
The teacher was advised to take some area well known to all the
scholars in the class ; to show this area on a sketch map and make a
comparison between it and the wider area covered by London ; and
thus to encourage the children to estimate by careful comparison the
size of London, and the time required to walk across or travel round it.
In this way the children, instead of starting with an illustration which
is unfamiliar and which leaves them in a hazy and doubtful condition
of knowledge, begin with what is known, and by a process of compari-
son and contrast arrive at some sound and serviceable knowledge
of the size of the town in which they happen to live.

Verbal Illustrations.—What we understand by the term
verbal illustration may be best explained by the following con-
trasts between the methods of telling and of training,
respectively.

Example 1. Suppose the word ¢ carnivorous’ oceurs in a reading
lesson : I may explain it by simply stating to the class that ‘all animals
which prey upon other animals are termed carnivorous,’ or more briefly
still that the word means ‘flesh-eating.” This is the felling method.
I may, however, begin by illustrating the use of the term—contrasting
the food of the horse with that of the lion, that of the tiger with that
of the cow, and that of the wolf with that of the rabbit ; then I may
lead the children to group the animals named into two classes, viz.,
those which eat flesh and those which do not ; and afterwards apply
the term ¢ carnivorous’ to the group containing the flesh-eating animals,
and finally ask the class to define the term. This latteris the tratning
method.

Example 2. In a Grammar Lesson I may tell the class that ‘a
pronoun is a word used instead of a noun, to ]Erew:nt the too frequent
recurrence of the noun in discourse.” I may, however, lead the child-
ren to the same truth by the following process :—

(a) Examples supplied by the Teacher:

1. Tohn wrote beautifully and John gained a prize.
2. Tane ran to school, but Jane was late.
3. The bee flies from flower to flower and the bee gathers
honey.
(b) Corrections made by the Class:

1. John wrote beautifully and he gained a prize.
2. Jane ran to school, but she was late.
3. The bee flies from flower to flower and it gathers honey.

(c) Children to make similar examples to Group (a) and
correct them as in Group (b).
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illustrations, however, most effective for teaching purposes are
those which the teacher draws during the progress of his lesson.
These sketches are valuable for the following among other
reasons :—

I. The object can be drawn to any scale.

2. Any portion of the drawing of special interest and importance can
be still further enlarged, and thus more clearly impressed, . ¢, the
structure of the eye or of the foot of an animal, a selected district
in geography, an operation in science.

Unimportant details may be omitted, and thus the attention of
the scholars concentrated upon the most essential features.

The drawing may be developed as the lesson proceeds.

By means of coloured chalks, confusion between different portions
of the drawing may be avoided.

o

U

Thorough preparation on the part of the teacher is ensured.

When copied by the class it forms a concise record available for
entry in their note books, and at the same time is a training for
children to embody their notions in graphic form.

Should the teacher find it necessary to prepare completed sketches before
beginning his lesson it is best to cover the portion of the drawing not
required during the early stages of the lesson with paper held by drawing
pins, and uncover each portion of his drawing as it is required.  Children
are close investigators ﬂFpi:tures. and when an entire drawing isshown at
first, the teacher finds fora time the attention of his class difficult to direct;
and the gradual unfolding of his drawing has the further advantage of
maintaining the spirit of expectancy in his class throughout the lesson.

Object Illustrations.—Objects, Models, Home-made
Appliances, &c.:—

It has already been stated that all or some of the above
forms of illustration may be brought with the greatest
advantage into almost every lesson. With their intro-
duction an awakened interest is at once manifest throughout the
entire class. Unusual efforts are put forth by even its dullest
members to see and handle the new object. When the class is
questioned at intervals upon what is remembered it will be
found that whilst very much that was verbally communicated
is forgotten, the information gained by a personal inspection of
objects remains, and is the first to be reproduced. Qver and
beyond the help to acquisition and retention which a display of
objects and models affords, there are distinct educational ad-
vantages which no other form of teaching secures so fully and
readily. There is, for example, the close and well-directed
observation, by which first-hand knowledge, both full and
accurate, is obtained ; the classification of the facts observed

i
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The above are examples of very many appliances which
teachers and scholars may devise for the interesting and intel-
ligent teaching of the dass and specific subjects. Children
are especially delighted when an object, which they themselves
have constructed, is counted worthy of a place in the school
museum,

HOW TO GIVE A LESSON.

The Introduction.—If the lesson be one of a well-arranged
series, as we strongly advise it should be, it will suffice to revise
briefly the chief points taught in the previous lesson, for in this
way a connection is easily and naturally established between
the matter already acquired and that to be taught. A few
questions will be sufficient to recall the most important facts
and truths of the past lesson, and at the same time serve to
arouse the mental activity of the class, awaken their sympathy
and enlist their co-operation. If no previous teaching is avail-
able upon which to base an introduction, announce the subject
of the lesson, and at once begin to teach it.

The young teacher is strongly cautioned against attempting to lead the
children to the subject of his lesson by a process of training. Such intro-
ductions are often attempted, and are very rarely successful. A teacher
recently gave a lesson on ‘Chalk.” As the children were in a London
school he thought they might know Brighton. By questioning them, he
found that many of his scholars had been there. *Well, what did you
notice ?’ said the teacher. °Boats, the steamer, the pier.” These and
other objects of interest were given in answer by diflerent children ; some
boys were anxious to cause a diversion by suggesting donkeys, niggers,
&c., but one boy fortunately thought of the ‘cif.’ *Yes,’ said the
teacher, delighted to be getting near, as he thought, to the subject of his
lesson. ¢ What was the cliff composed of 7’ *Stone,’ ‘ concrete,’ ¢ cement,’
said the children in succession. *No, I don’t want those,’ said the teacher,
almost in despair. * What are the cliffis composed of when you get away
from the town?’® After wasting five minutes’ time, and still worse, after
diverting the thought of the class from the subject to a host of par'tmu]nrs c_nf
no value for the purposes of his lesson, he prucr:eclcd'!n_ examine speci-
mens of chalk with which he had provided himself. This was where he
should have begun his lesson, but having taken the children in thought
to Brighton, it was with difficulty that he brought them back to observe
the specimens of chalk be held before them,

As soon as possible, therefore, pass over a carefully thought-
out introduction, and proceed to make the class understand
that you have something new to impart. Children soon weary
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(a) Matter taught by a judicious admixture of
Statement, Illustration, and Questioning.—Much of
what is called  tact’ in teaching is the power a teacher mani-
fests during the development of his lesson to determine which
mode he shall adopt in communicating his information. It is
obvious that when an object or an experiment is under obser-
vation there is very much that the children themselves should
state, and the more they can be encouraged to tell, the better ;
at the same time there are less obvious qualities in an object,
and there are subtle processes in an experiment to which the
attention of his class must be directed by the teacher,

Examples of Teaching :—
1. Suppose the teacher wishes to show his class the effect of heat upon
%E]l s and liquids, he may perform the experiment illustrated by

ig. I.

At first, after applying heat, the water is noticed to fall slightly in
the tube; after a few seconds and
after further application of heat, the
water will begin to rise, and will con-
tinue to do this with the continued
heightening of the temperature of the
water in the vessel. In this experi- Feashiy
ment the immediate effects are ap- Vi H;:fm;fw‘
parently contradictory. Something .
has escaped the notice of the class;
the rising of the water in the tube is
clearl Eue to the expansion of the
liquidy under the influence of heating.
This effect is noticed, and will be
stated at once by the class in answer
to the question, ‘ What do you ob-
serve?’ The cause also of what they
observe may be obtained from the
class, for the only change of condition has been the application of
heat. It will be necessary for the teacher now to call the attention
of his pupils to the fact that the glass vessel would first show the
effects of heating ; if it expand, then the vessel will hold more water
than at first, and this expansion of the glass will manifest itself in the
slight lowering of the water in the tube. In this way our experi-
ment has taught two truths—(1) that heat causes water to expand ;
(2) that heat also causes the glass vessel containing the water to
expand. The first truth, both as to effect and cause, follows directly
from the experiment, and is entirely worked out by the class by
means of observation, reasoning, and of statement, stimulated and
guided by the questioning of the teacher. The second truth, so far
as effect alone is concerned, is observed and stated by the class ; but
careful direction and statement on the part of the teacher are re-

uired before the cause of what they observe is made clear to the
minds of his pupils. Suppose, further, that a number of experiments

w-ee-Level after
- Heating
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QUESTIONS : THEIR PLACE AND POWER.

A question when put by the teacher to a group of children
assumes more or less knowledge of the subject with which it
deals, on the part of the class, and its effect should be to rouse
the scholars to use the knowledge they have for the following
purposes, (1) of making it more perfect, (2) of associating with
it other and less familiar matter, and (3) of acquiring informa-
tion that is entirely new. Questions intended to recall matter
previously taught are easily formed, and are named, with slight
variations of meaning, Tentative, Revision, Recapitulation,
and Examination questions respectively. Questions which
serve the purpose of exercising the mind in finding out wherein
its knowledge is faulty, in supplementing knowledge that is in-
complete, and in accumulating fresh knowledge, are termed

Educational.

1. Tentative questions are used at the beginning of a lesson, and at
every new departure during the progress of the lesson ; they are used to
discover the amount and character of the knowledge already possessed by
the class. As the teacher cannot be sure of any individual scholar being
able to answer them, they ought to be put so that any child may show his
ability to answer by show of hand. Tentative questions slmuf’d be few,

and be rapidly completed.

2. Questions of Revision are asked at the end of each stage of the
lesson, and should be put so as to review the information taught in the
order in which it was originally acquired ; in this way the associations of
matter first formed are still further strengthened, and, as a consequence, the
permanent retention of knowledge and its ready recovery are aided. It
is further necessary to revise before the amount o matter taught becomes
too great, for if delayed very long the first impressions become weakened,
and may possibly be lost altogether, This is evident when a teacher, during
revision, finds it necessary to help his class in their attempts at recovery.

It is a truth in Mental Science that very few single impressions are
permanent; at the same time, no one who frequently listens to lessons
given by young teachers can Fail to be struck with the fact thata really
Skilful revision is but rarely heard. This is due to many causes, chief

among which are the following :—
1. The teacher has become very much interested in his lesson and feels
it difficult to pause and thus stop the current of his own thought,

2. The class is stimulated to effort largely by the constant supply of
what is new, and is found to slacken effort immediately they arc

turned back upon what is old,
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Stages through which a class may be conducted
to a definite mental result by the process of educa-
tional questioning.

Stage r.—Questions are addressed to a class of wvarious
degrees of difficulty. If a question refers to something
familiarly known, either by reason of the children’s observation,
or as the result of previous teaching, it may possibly be
answered by all. On the other hand it may refer to something
entirely new and be answered by none.

‘These extremely easy and extremely difficult questions are not without
their use. They serve to guide the current of thought into those channels
:nto which the teacher desires it to flow; they also serve to introduce a
new topic or to recall knowledge to be again made use of; on the other
hand, the too difficult question may serve (0 show the teacher the limits
and extent of the children’s knowledge. Between these extremes,
questions of any degree of difficulty may be asked. These inter-
mediate questions constitute the first ste in the educative process
by which the intellectual result is to be obtained. The answer given to
such a question will be an indiscriminate one, and the teacher should resort
to any device at his command which will encourage the children to attempt

a reply.

The chief purposes which such answers as these serve are (1) to keep the advanced
and brighter members of the class active, (z) to encourage thought amongst them,
to promote a kindly form of emulation, and (3) to carry on the process of instruction
+ 2 manner more interesting to the children than could be done by stating each
successive point in the lesson as a separate proposition. In most cases, if the

uestions are not unreasonably difficult, perhaps an answer will be got from half-a-
ﬂm.en children. This answer may be right or wrong, and must be dealt with

accordingly.

Stage 2.—In either case the second part of the process
now begins, and the purpose of it is to correct what is
erroneous, to complete what is partial in the children’sknowledge,
and to render the information and thought of the few the
property of all.  Merely allowing the children a little more
time in order to dwell upon what has just been brought before
them is sometimes sufficient. This may be done by simply
inverting the answer given, and by making an ellipsis for the
children to fill up, or by asking the question again in simpler
form, taking care to avoid an unvaried repetition of the original

question.
“T'his process of simplifying terms, of allowing time, of varying the

mode of presenting a question, ‘s in itself an educative one, though of

a very simple kind. Ifitis found to succeed, and an answer got from
all, or nearly all, the purpose is answered, and the teacher may

roceed to the next point in the lesson. But if this prove insufficient,
n condition of things easily told by the sparseness of the answers, then—

PRSI
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f % il " I . ' I~
(6) Exercise of Observation and of Fudgment,

MERGURY VENUS EARTH MARS  WJURITER - SATU URANUS  NEPTUNE

I proceed to make these facts the basis of a lesson on similar bodies
in the solar system, selecting Mars because of its many points of
similarity to our earth, and Jupiter on account of its points of
contrast,

—— —_—
1 ——

I first direct attention to some simple balls, constructed so as to illus-
trate the relative size of these heavenly bodies, and placed so as to
show their relative positions from the sun. A few moments are
allowed for observation on the part of the class, and then the teacher
asks one of its members to state what he notices about the distance
of these objects from the sun; another is asked to state what he
observes about their sizes. In this way he obtains, in answers from
the class, * that Jupiter is further from the sun than either the earth
or Mars,’ and that ¢ whilst Mars is less than the earth, Jupiter is
much larger than either,” The questions in this case have exercised
and directed the ebservation of the children, and their answers indi-
cate that they have made successful efforts of comparison, thus
calling into action a simple form of judgment.

Exercise of Memory and of Fudgment.

More information is now supplied by the teacher—* that Jupiter
rotates on its axis once in about IO hours. whilst Mars takes 244
hours, and the earth about 24 hours. A guestion is now of service
requiring the scholars to calculate the length of day on each of the
heavenly bodies respectively. In their answers the children asseciate
the length of day with the period of rotation. In the same way I
mav deal with the inclination of the axis of each heavenly body from
the 5={_-1-pq-miinzl:::' to the plane of its orbit, and show by diagram or
'rnur]e'] 'l|"|:12, ‘v.'-.']];,|,~.[ 1]]4' ;L_\.'i.w lli- l]'ll' :','lr'i}:' 15 i:'.t line |] '*'»‘.I.. '., 11.'111[ ilf wvlars
‘o nearly 20°, whilst that of Jupiter is inclined only 3°. If a lesson
an the earth’s seasons has been given previously, a question will be
sufficient to enable the pupil to connect the inclination of the axis of
Mars with a similarity of seasons on both the earth and Mars, and
also to contrast the seasons In Jupiter with those of the smaller
in this way being formed, and are so

planets, Groups of facts are

arranged as to be easily remiembered, whilst in the effort of arrange-

ment there is an exercise and training of the judgment.

a_ﬁ-_-h—*‘a-hJ
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ease, who, nevertheless fail entirely when they attempt to
question a class of children. The reason of this is found in
the fact that they have not received the necessary training,
This training involves the fulfilment of three main condi-
tions, viz. :—

1. The power to think logically and to state clearly.
2. Good models of the art of questioning for imitation.
3, Practice in the actual effort of teaching.

Other things being equal, those with wide information make the
best teachers ; at the same time there are others whose stock of know-
ledge is limited, but whose skill in questioning and in communicating
obtained by imitation of good models and by abundant practice, is
such that they teach with much success. It is further important that
a teacher should begin to embody his thoughts in interrogative ex-
pression early in life before other modes of speech have become set
and habitual,

B. Features of good questioning.—

1. The language of a question should be SIMPLE and
ranrrrak.—The ability to come down to the level of the
scholar’s knowledge and to embody our thoughts in the
language of the child is of great value to the teacher. A
pupil cannot be expected to answer readily and success-
fully if there is any doubt in his mind as to the meaning
of the several terms of a question, or if his thought is
expended to any considerable extent in grasping the
meaning of the question as a whole.

2. The question should be DEFINITE AND FREE FROM
apicurry—It is almost as fatal to good questioning
that the scholar be in doubt about the point of a question
as that he fail to understand its terms. As an example of
questioning which results in leaving the mind in doubt
the following may be quoted.

A teacher was recently giving a lesson upon the * seasons.” Holding
a rotating globe in his hand, he said, ‘ You sce these two pegs, one
at either end ; well, the globe turns round upon the piece of wire joining
them. Now, what is that piece of wire called which runs through the
earth from pole to pole? Auswers:—L The telegraph. 2. The
Earth’s axis. The fault in the teachet’s question in this example
consisted in his confusing in its terms two distinct things, viz., the
illustration with the thing illustrated.
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4. Questions should be logically arranged.-— It has already

been frequently urged in these pages that questions should
be used chiefly for the educational effect which they are
calculated to produce. In order that they may stimulate
to intellectual effort of the best kind they should be
arranged so that if the series of questions and answers
were taken down they would exhibit a clear and consecu-
tive narrative. In order to secure this sequence a thorough
preparation of the lesson is essential. "The best prepara-
tion is that of a thorough mastery of the entire subject,
and a complete view of the leading features of the lesson
arranged in their logical order ; then, having acquired a
facility in framing questions, it will be found that these
will proceed in a well ordered sequence. A limited
divergence from the prepared plan may be permitted in
order to give any explanations which the children’s
answers may suggest, taking care, however, to bring back
the class with as little violence to consecutive thought as
possible to the next step in the lesson.

Whilst it is of the highest importance that the teacher should pre-
pare the order in which the several portions of his lesson must be
taken, and picture to his mind the probable course the children will
follow at certain difficult and critical stages of the lesson, it should be
remembered that nothing is more likely to render a lesson disconnected
in thought and dead in delivery than the preparation of the actual
questions to be set during the giving of the lesson. These must of
necessity be controlled by the nature of the answers the children
give ; and as these cannot with certainty be anticipated neither can
the consequent questions be determined. Furthermore, the teacher
is in danger of becoming occupied in the effort of memory necessary
to recall the precise form of the next question instead of concentrating

his thought upon the answers of his class and the state of mind these
answers reveal,

Questions should demand a reasonable ¢ffort on the part of
the scholar.—It is as necessary that we avoid questions
which can be answered with little or no thought, as that
we carefully abstain from setting questions which no
previous teaching justifies.

If for example a class of children have been told that London
stands on the Thames ; London is then compared in size with Liver-
pool, Glasgow, and Newcastle respectively ; they are further told
that the Thames carries more shipping on its waters than any other
English port; that the river supplies most of the inhabitants of
London with water, and that it carries away their refuse. With these
facts before them the following questions may very fairly be set.
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The importance of insisting upon full answers to questions has already
been urged. All broken and fragmentary utterance on the part of
children must be discouraged, so that their answers may be of assist-
ance to them in their eflorts after complete thought and accurate
expression,

To this intellectual result there may be added a disciplinary effect,
if only we receive our replies from as wide a class area as possible ;
for whilst answers are accepted from the brighter members of a class,
who are thus encouraged to maintain their leading position, it is very
necessary that the slower members should be frequently stimulated
to answer. In this way, the full advantage of emulation may be
secured.

B. The Simultaneous Answer.—There are conditions
of oral teaching in which the simultaneous answer is sometimes
used, as, for example, when information has been supplied
either by the teacher or some member of the class ; the group
of scholars is then required simply to repeat what they have
been told. This form of answer has been termed the echo ; its
educational effect is not great, and hence it should not be
frequently used. Simultaneous answering of any value can
only be expected where the members of the class are nearly
equal in attainment, where the teacher is skilled in his art and
has complete control over the attention and the thought of his
class. Under less favourable conditions this mode of reply 1s
deservedly subject to much adverse criticism.

The chief disadvantages are these :—(1) Only the attentive children

reply ; (2) the teacher has considerable difficulty in determining those
who do not answer ; (3) instead of a distinct and definite statement

with which the teacher can at once deal, there is [requently a variety
of answers and consequently considerable confusion ; (4) the dull are
neglected, and the bright are not effectively encouraged.

C. Simultaneous intellectual effort zersus the simul-
taneous answer of Mr. Stowe.

When trained teachers began to be extensively employed, it
was supposed by some that they could teach large classes con-
taining from 120 to 150 children as well as, or even better than
smaller groups. The chief aim of the teacher of these large
classes was to guide the entire group through a united and
simultaneous effort to a common intellectual result. The
teacher depended for success mainly upon two forces. ,(I) Upon
his own power of graphic statement (‘ picturing out’) and (2)
upon the influence which children exert upon each other
(‘ sympathy of numbers’). The success or failure of the
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knowledge, whilst his ability and industry remain without such public
recognition, This difficulty is intensified when the same scholars are re-
peatedly selected to give replies.

4. How to lessen the difficully.—The remedy here is to vary frequently
the mode of reply ; sometimes allowing the scholars to manifest ability to
answer by ‘show_of hands,’ at other times selecting replies from various
parts of the class by direct appeal. (See ¢ Modes of Reply.”)

E. Elliptical Answers.—Disapproval of an extensive use
of these answers has already been expressed in these pages on
the ground that they do not sufficiently encourage complete
utterances to thought ; to this may be added the inducement
they offer to guessing and giving answers which the immediate
context suggests, rather than the whole sequence of thought
demands, They are especially useless when they are degraded
to half word replies. All that can be said in their favour is
stated as follows by Currie :—

¢ Some use this kind of answering more than others; the ardent and
sympathetic teacher uses it most, and succeeds best with it. He
carries his pupils along with him, identifies his mental action with
theirs, and withdraws his assistance just before the end, trustinF that
the impetus he has given them will carry them to the completion.
It contributes remarkably to keep up the continuity of thought in a
lesson.  Altogether, the use of elliptical answers makes a lesson
smoother and more flowing in its progress.’

The following is an example of both good and bad elliptical forms
of reply. By means of a paper model a teacher leads his class to see
that % of the paper strip is equal to of it. The two fractional expres-
sions are then placed on the board, thus, # = 4. The teacher then asks
the following question : ¢ What must I do to the fraction 1 to make
it 2?7 ¢ Multiply,” says one in reply. *Yes, I must multiply, but
cannot you tell me what I must multiply?’ The children hesitate,
and in order to help them the teacher throws his question into the
elliptical form, and says, ‘In order to obtain the fraction § from § I
must multiply its numerator and denominator by the same stz ber).
The most useful answer is the part of the sentence underlined, the

ortion of the word in brackets and the word in italics are equally

valueless,

F. Modes of receiving Replies.

1. When there is doubt as to the number who may be able to
give an answer, the children should manifest their ability
to reply by show of hands. Do not continue to ask one
after another for these indiscriminate answers beyond two
of those who can reply. The children are apt to think
the answers previously supplied are wrong, and hence they
are tempted to change their reply.
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that will rob him of the confidence in his own power which is
- essential to success. He ought to experience after every lesson
that the satisfaction arising from successful and faithful effort is
one of the chief enjoyments of his school life. The enthusiasm
and evident enjoyment with which he opens out each new stage
in his lesson, and the interest which he throws around the
entire effort, are readily communicated to his pupils, amongst
whom a corresponding interest and effort are thus awakened
and sustained.

No amount of information, of careful preparation, or of material for
illustration will avail if the teacher be lacking in earnestness. On the
other hand, there are many teachers whose information is limited,
who, nevertheless, aided by an earnest and enthusiastic manner,
arouse their classes to successful effort in a marked degree. When,
however, a wide knowledge and an abundance of material are at the

disposal of an earnest teacher the most favourable conditions for
successful teaching are secured.

(6) Activity.—An amount of bodily movement is necessary
in the effort of teaching. Having taken up a position from
whence he can command a view of his entire class, the teacher,
whilst maintaining this place for the most part, should allow
himself a certain freedom of departure from that position. On
no account, however, should he move towards his scholars
until he is almost in contact with those in the front row, neither
should he move from side to side without directly facing any

portion of his class.

The mental activity of the teacher is of high value for the
urposes of class teaching, and when it exists there will be
sufficient bodily movement. He who without hesitation gauges
the condition of his class from the statements they make, or
from their look of mute enquiry ; he who can immediately turn
either their answers or their silence to effective account j he
who takes in the mental condition of each scholar at a glance,
and who applies the stimulus necessary for successful effort ;
the one whose mind is thus mentally active is the teacher
most likely to be successful in arousing and keeping a state of
mental activity in his class. Under such a teacher no pupil
feels at liberty to be inert, all feel that they must do their
utmost to succeed, not so much, however, from fear of the con-
sequences following indifference and failure on their part, as
from a feeling of sympathy with the mental brightness and
activity of the teacher.
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of a full knowledge of the subject under discussion, a
thorough insight into the pupils’ mode of thought, and an
ability to utilise the wider knowledge possessed by the teacher
in order successfully to deal with an unexpected line of thought
started by some member of the class. Tact in managing is as
important as tact in teaching, During the giving of a lesson
this form of tact is seen when the teacher secures the entire atten-
tion of his class, by the judicious distribution of his questions,
and by the interest which his subject arouses and his manner
secures. These should be the chief aids to discipline which
the teacher introduces during the course of his lesson. No-
thing is more likely to mar the effect of a lesson than frequent
interruptions for the purpose of individual reproof.

4. The Intelligence of the Class.

The aim of the teacher should always be two-fold—(a) To.
impart information, and to lead children to gain knowledge ;
(#) To secure the exercise and the development of the mental
powers, -

The latter result is by far the most important. This truth
has constantly been urged throughout the preceding pages. It is
necessary here only to recall, by a brief summary, the powers
of intellect which the teacher must train, and the means most
likely to secure their successful exercise.

(a) By bringing objects and experiments wherever possible before the
scholars, to stimulate and direct their observing powers.

(6) By arranging the matter taught, so that by the associations of
similarity, contrast, and logical sequence, aided by repetition
and an aroused interest, the memory may be exercised and
strengthened.

(c) By means of graphic descriptions, assisted by picture and model,
to lead children to re-group their mental images, and to realise
knowledge which is outside and beyond their actual experience. In
this way the imagination may be aroused and developed.

(a) By taking the knowledge which children learn by the effort of direct
observation, which they retain by the action of memory,
together with that they elaborate by the effort of imagination, and
by classifying this knowledge to lead them to discover generalised
and abstract truth. In this way our pupils may be gradually
conducted towards and into those processes of thought termed

Conception, Judgment, and Reasoning.
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considerably. The critic should be ready to recognise both.
Simple recognition of them, however, is not sufficient, for we
may be able to tell where the lesson we havé heard is right and
where it is wrong, and not be able in a single case to state the
reason for either success or failure,
There are few more valuable and fruitful truths for a young teacher
to learn than this, that whenever .in hearing a lesson he witnesses a
failure without being able to account for it, he is defective in his pro-
fessional knowledge, and whatever he may say in criticising his feﬁnw
teacher, he is in that condition of ignorance most likely, when occasion
serves, to manifest the very errors which he exposes in another. A
criticism should aim therefore not only at revealing what is faulty and

at stating what is excellent, it should accompany each with reasons,
and should also, in the case of faulty teaching, suggest a better method.

C. Faulty Criticism.—As a rule the teacher who can give
a good lesson himself is able also to criticise with credit a lesson
which he hears given by a fellow teacher. The errors most
frequently committed in the effort of criticising a lesson are as
follows :—

1. Stating what is good in a lesson without showing wherein the value
of the method of teaching rests.

2. Stating faults in teaching and failing to show how each fault arises,
and how it may be corrected.

3. Criticising only the mistakes, either of method or of information, and
omitting altogether to mention the good points in the lesson.

4. Attempting during the criticism to cover too much of the lesson, and
failing to deal with any portion thoroughly.

5. Emphasizing J;u:tt}r details, such as faults of speech and mannerisms,
too much, and omitting altogether a broad review of the arrange-
ment of the parts of the lesson, or the general educational effects of
the lesson as a whole.

6. Attempting to enter upon the criticism of the lesson given by another
without sufficient preparation of the lesson by the critic himself.

D. Aids to criticism.—The teacher who is learning the art
of criticising will, at first, find a “criticism form’ of considerable
service if only he remembers that he is to use it simply as a
means of recording and arranging the main features of the
lesson. He must on no account allow himself to become its
slave by reason of the mechanical and rigid form into which
the ¢ outline ’ registers all lessons alike. 'The “ criticism form’
which each teacher devises for himself will be the best ; the
following form is one which has been used with advantage, and
is presented here for the guidance of those who are beginning
the exercise. It is only suggestive, and should not be slavishly
followed.
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E. The criticism of a selected portion of the lesson.

—When the entire lesson is criticised it frequently follows that
no part is thoroughly done, and a habit of superficial criticism is
formed. In practice it will be of advantage if a certain portion
of the lesson be taken for more thorough criticism by different
observers, The following statement summarises the most im-
portant features of an oral lesson under the four heads of—(1)
Matter, its arrangement and suitability, (2) Illustrations, their
kinds and value. (3) Questions and answers, (4) Work of the
teacher and effort of the class.

I.

2

The same arrangement may be usefully followed in forming divisions
of a lesson for criticism ; at the same time the sub-divisions under each
heading may prove of service to those who need direction in the
criticism of the lesson under any of the selected headings, care being
taken in every case that reasons be given for every statement made.

A.—Matter of the Lesson.

Introduction.—(a) Short and led quickly to the subject to be taught.
Fff:] Apt, connected with previous teaching without carrying the class
ar from the subject of the new lesson. (c) Roused interest and the
spirit of enquiry in the minds of the pupils.

Character of the Matter.—(a) Interesting and at the same time
sufficiently difficult to rouse effort on the part of the class. (#) New,
yet connected with that already known.  (¢) Sufficient, without being
too abundant, (&) Selected with the object of informing the class,
rather than that of exhibiting the knowledge of the teacher.

Arrangement of Matter. 2, Each stage demanded an

(a) Eack stage complete and its equal effort and left a well-
partsarranged in logical order. balanced result.

1. From illustration known 3. Theresults of each stage were
to knowledge sought. revised, and at the end of the

2. From examples to rules. lesson collected into :—

3. From experiments to

e (a) A definition in grammar.
scientihc truths,

(#) A rule in arithmetic.
4. Completed before the (¢) A principle in science.
DEEL HAE e SR (@) A ruleof conduct in moral
ted. training.
b The lesson as a whole. .
E) The staged of the lesson ex- 4 Mhatterb “‘_'E_u prepared ; as
hibited a connected and shown T: I
patural sequence, (a) Its suitability to the class.
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(&) Models :—
(1) Bought, or made, by
teacher?

(2) Special features for spe-
cial ends of the lesson.

(3) Ingenuity in the design.
(4) Effectiveness in teach-
ing.
6. Experiments.
(a) How many ?
(6) Necessary, or merely for
show ?
(¢) Skill displayed in manipula-
tion,
(d) Success in performance,
(¢) Observation of scholars,
(1) How awakened ?

C. Questions

1. Introductory or Tentative

Questions.

(a) Few or many?

()) Were they put briskly and
answered smartly ?

(¢) Did they serve to connect the
results of previous teaching
with present effort so as to
arouse in the class—

1. An anxiety to stale
knowledge already ac-
quired ?

2. A feeling that knowledge
was not complete ?

3. A desire to know more ?

2. Educational questions.
Were these—
(a) Sufficiently suggestive  to
direct thought ¢
(6) Not so definite and leading as
to control thought ?

(¢) Not so difficult as to dis-
courage thought?

(2) How directed and de-
veloped ?

(3) How tested?
(/) Use made of the results of the

experiments,
(1) A simple fact ob-
served, or
(2) Sequence of efiects
traced.

(3) Reasoning exercised :

(a) Inductively in es-
tablishing a prin-
ciple, or

(4) Deductively in
applying and il-
lustrating a scien-
tific truth.

and Answers.

(d) Nor so easy as not to require
thought ?
(¢) Distributed so as—

1. To sharpen the dull?
2. Encourage the bright?
3. Stimulate effort in all ?

(f) Did they follow each other

in a logical sequence, and
arise mainly out of previous
answers ?

(¢) Did they result chiefly in the
exercise of the higher intel-
lectual powers, or was the
storing of information the

more prominent effect?
3. Questions of revision.
Were these—

(a) Introduced a definite stages
of the lesson or all reserved
for the end.

(4) Arranged in the order in
which the information had
been imparted, or were they
set withoutorder? Criticisethe
effect of the arrangement of
questions upon the class.
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NOTES OF LESSOND.

Introduction.—The ability to write good ‘ Notes of lessons,’
even by those who have acquired considerable skill in the art
of teaching, is somewhat rare, and there is danger in any
attempt to teach this subject, from the fact that young teachers
prefer using a good model to making notes of their own. In
the following pages it is proposed :—

i. To point out some common faults in Notes of Lessons.

ii, To state the principles which should guide the young
teacher in drawing up his notes.

iii, To present specimen Notes of Lessons in each of the
subjects of school instruction, embodying the principles
of teaching previously laid down.

iv. To briefly indicate the value of each subject for intellectual
training,

The Notes of Lessons presented in this book are intended to serve as
types only. Do not therefore copy them. Good original notes of lessons
indicate a condition of thorough knowledge, and of a power of logical
arrangement and of thought ; but the reproduction of notes of lessons from
a printed copy does not convince those who read them of either intellectual
power or high moral worth.

COMMON FAULTS IN NOTES OF LESSONS.

1. The arrangement of all lessons upon one model.

Notes of a lesson are generally written in two columns, one
of which is headed ‘matter’ and the other ‘method.” This
arrangement is a convenient one for many lessons, but it is not
adapted to all. In an arithmetic lesson, e.g., the column
usually headed ¢matter’ consists of a series of examples and
the truths they teach; it should therefore be headed ‘examples”
and ¢ fruths they teach) Similarly, in a grammar lesson,
sentences and words supply the matter, and upon these, new
rules and definitions are based : hence the heading in this case
should be ‘examples’ and ‘rules In a dictation lesson a
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3, Matter is frequently written with no indication of method
and, wice versd, the method of teaching is fully stated with
no corresponding matter.

When a lesson is being prepared, an excess in the matter column 1s
common ; but when the notes are those of a lesson which has been
observed, the excess is in the method column. Both faults arise
from a lack of power to discriminate between the information imparted,
and the modes of presenting that information.

4. The frequent use of the terms:—‘Educe,’ ‘Elcit’ and
¢ Show’ without stating how the matter is to be educed,
elicited or shown.

It generally happens that the teacher has settled upon no definite plan
of teaching at each of the stages where these words are used, and as a
consequence the lesson proceeds by means of a considerable amount of
vague and profitless questioning, and frequently ends in the teacher telling
the matter which his notes state should be educed. The cure for this
fault is never to use these words in the preparation of notes of a lesson
without asking and settling the following questions :—How educed ? how
shown? Then state in the notes, ‘educe by the following illustration,’
or ‘show by referring to experience,’ &c.

s, The omission of diagrams and other forms of illustration
when it is intended to introduce these into the lesson.

Sketches and diagrams are more difficult to produce than written state-
ments, and are hence frequently omitted ; atthe sametime it should be re-
membered that these convey information in the most eflective manner,
they also brighten the appearance of the notes, and they secure an
aptitude for diagrammatic represention, which is of the highest value in
oral teaching.

6. The matter is not clearly arranged under headings and in
separate paragraphs and no attempt is made by varying
the size of the writing or by changes in the width of
the margin to distinguish the more important matter from
that of less value.

The faults here indicated are amongst the last to be corrected, and a
considerable development of the logical faculty is needed before they
finally disappear. When, however, notes are logically and graphically
arranged, they are most helpful both in giving and in observing the lesson,

5. No blackboard summary is affixed to the notes.

The difficulty of summarising, which many youthful teachers experience
is the reason for this omission. The difficulty, however, must bebm'ercume,
and this is best’ accomplished by practice. As the preparation of the
lesson proceeds, and each paragraph of matter is settled, write a sentence
which briefly sets out the matter to be taught ; when the lesson is com-
pleted, arrange these sentences in logical order, and cut them down to the
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il

. Should indicate the best positions for revision and contain the blackboard
outline.—These are given a prominent position because they are very
frequently omitted. Both revision and outline need careful considera-
tion—the ‘revision’ for the purpose of a rapid mental review of a

ortion of the lesson, the ‘ outline ’ for permanent record of the entire
esson in note book for future reference and use.

L |

LESSONS IN READING.

A. Introductory.—A young teacher is apt to consider him-
self able to conduct a reading lesson without previous study.
The necessity for careful preparation becomes apparent, however,
when the value of the exercise, as a means of cultivating the
intelligence, is considered. A clear knowledge of the intel-
lectual worth of reading will invest the lesson, not only with its
importance compared with other school exercises, but at the
same time, will afford guidance in its skilful preparation. The
following is a brief summary of the more obvious intellectual
powers which a well prepared and skilfully given reading lesson
is calculated to exercise and train.

B. The reading lesson and Intellectual Training.

1. Perception.—In the earlier reading lessons the sight sense becomes
trained to assist in the rapid recognition of the forms of words, whilst
in more advanced reading, there is a developed power of almost simul-
taneous perception of the words in an entire phrase or sentence in
advance, and this without serious demand upon the attention of the
reader whose thought is necessarily occupied in gathering up the sense
of the entire passage.®* The variations of sound necessary for correct
expression and for the interpretation of all the subtleties of meaning in an
author, are under the immediate control of a well developed power of

lrearing.
2. Memory is exercised :—

(a) In the recognition of words and in their instant association with
the sounds they symbolize.

(4) In recalling the mental images associated with each word im-
mediately it is recognized.

(¢) In retaining the substance of the matter previously read, in
order that it may serve for guidance in the interpretation of the
sentences which follow,

() Finally, in storing up, as a permanent possession, the new know-
ledge which the reading lesson supplies.

*The term ‘snfuitive’ is sometimes applied to knowledge in the shape PI' |mrn:;:ir.-:
which appear to be formed without manifest effort. Judgments, again, which are madé
H Ly y | - i
without an apparent effort of comparison are termed “infuitive.
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HINTS UPON DRAWING UP NOTES OF A
READING LESSON,

Introductory.—The notes of a reading lesson should show
the general plan the teacher intends to follow in giving his
lesson. If, for example, the children are young, and are
struggling with the mechanical difficulties of reading, it will be
necessary to arrange for abundant practice in the art, and
hence the simultaneous imitation of the teacher’s pattern read-
ing will form a prominent feature in the lesson; if, on the
other hand, the class is an advanced one, the aim will be to
develop independent expression of the thought and feeling of
the author by each pupil. In this case, whilst the teacher
continues to read as a pattern, he will carefully avoid the
simultaneous effort on the part of his pupils, as this tends to a
mechanical and monotonous style, and relieves the individual
pupil from the intellectual effort which reading in the upper
classes is intended to exercise and develop. The notes of the
reading lesson will set forth:—

A. The Reading Exercise.

1. The divisions of a sample paragraph for the pattern reading of
the teacher,

2. The imitation of the pupils, whether by simultancous or by
individual eflort.

If the former, the sample paragraph should be divided into
suitable portions for imitation of the teacher's pattern by the
children.

The length of each of these divisions can only be deter-
mined when the degree of proficiency in the pupils is
known. With very young children a phrase of three or
four words would be sufficient ; with advanced scholars, an
entire sentence or a whole paragraph may be attempted.

Anticipated difficulties of pronunciation, of emphasis, and ol
" expression, and how to deal with cach. This portion of the
¢ Jesson notes’ may be arranged in the following way :—

Difficulties anticipated. How to overcome them.

L3
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Specimen Notes of a Reading Lesson.™
A. Subject Matter.

“If the sea were a body of water in perfect repose it would be utterly
incapable of effecting mechanical erosion.  But every one knows that the

sea is never absolutely at rest, and that, even in the calmest weather, its
surface is ordinarily more or less troubled with waves. | It is easy to

understand how these are formed. When you blow upon the surface of a
basin of water, the mechanical disturbance of the air is immediately

imparted to the liquid and the surface is thrown into a succession of ripples.
In like manner, every disturbance of the atmosphere finds its reflex on the
surface of the natural waters. | Each puff of wind catches hold of the
water and heaps it up into a little hill with the face to leeward, then the

crest falls and the water sinks down into a trough, as deep below the mean

surface as the hill was high above it ; but the next column of water is then
forced up, only however to be pulled down again, and in this way the
motion of the wave may be propagated across a broad expanse of
water. | Drop a stone info a pond, and the same kind of action will be
seen ; the water all round the spot where the stone falls is first depressed
in a little cup, and then rises again, the motion being taken up by the
neighbouring water ; and a succession of circles, each wider than the last,
spreads over the pond, until the ripples at length die away upon the
shore. | If any light object, such as a cork, happens to be floating on the
surface, it will serve to indicate the motion of the water below. As the
waves reach it the cork rises and falls, but it is not carried forward by the
movement of the water. Exactly the same kind of action may be
witnessed at sea. If a gull, for example, is seated on a wave itis simply
locked up and down, and not moved onwards.'—Huxley.

N.B.—Only a sample sentence, marked by horizontal lines to indicate words and

phrases needing explanation, and by vertical lines, to separate the amount of
each reading effort, would be necessary in MS. notes.

B. Preparation.
(a) Teacher.
1. Mark the passages to be read as shown above.
2. Read over the sentences beforehand, in order to be familiar
with them, and so as to be able to set a good pattern.
(6) Class.

Arrange the class an equal number in each seat, and let each
scholar be provided with a book,

C. Pattern Reading by the teacher and imitation by the class.

1. Read, as pattern, the first division of the piece, exaggerating
slightly the emphasis.

* These notes are intentionally made too full for MS. notes. The latter would be
shortened by showing samples only of subject matter, of reading difficulties, and of
explanations.
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¢ Mechanical erosion':

The wearing away of rocks by
the action of waves, breakers,
and running water, Contrast
with chemi-
calactionas _ _—
shown by ——
dissolving
saltinwater,

This difference between me- Fig. 2. [Illustrating mechaniecal
ernsion.

chanical and chemical action,
when understood, will afford the
best explanation of the term
¢mechanical.’

¢ Utterly incapable’:

Contrast water in a pool rest-
ing motionless against the bank
with the action of breakers as
illustrated in fig. 2.

The mechanical disturbance
of the air finding its reflex on
the surface of water :
Wind produces similar move- Bieoe!
ments to its own on the surface
Blow across a vessel with corks at dil-

f the water.

of the wate ferent dupﬁhs; Tﬁie cork on t‘t!_'te surface
. moves with the disturbance o the sur-
R‘PPIEI wave, breaker, crest, face water—an illustration of mechani-
and truug'h H cal disturbance on the surface of water.

Each
word 15 ex-
plained by
the accom-
panying
cketch. Leeward is the side
of the wave away from the
wind.

F. Continuation and end of the Lesson.

1. Each division of the lesson may be taken as directed above.

2. A revision of the new matter taught, the spelling, and meaning
of difficult words, may be taken at the end of each 15 minutes.

3. Close the lesson by & general review of the subject matter in a
conversational form.
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Introductory.—In the year 1829 M. Mulhauser was appointed
Inspector of Writing by the Primary Schools Commission of Geneva. He
found writing taught without any approach to method in the schools under
his supervision. Copies were distributed for imitation, either in haphazard
fashion, or in the alphabetic order of their initial letter., Children with
remarkable imitative powers made satisfactory progress; but the majority
made but slow advance. The art of writing correctly was acquired only
after a laboriousand long-continued effort. Mulhauser at once determined
to place the teaching of writing in the schools under his control upon a
rational basis.

1. Analysis of script letters into four elements.—After careful
analysis of all the small script characters, Mulhauser reduced them to the
following four elementary forms :—

; : : ii. The curve down
i. The right line and up ( )
down and up

iii, The ] id 98
dol'n:n andﬂu;ﬂp / / iv. The crotchet )—/ f6

2. Classification of letters according to the elements composing
them.—The twenty-six small letters were next arranged in seven groups,
each with one or more of the above fundamental forms as the distinctive

feature in the grouping.

The seven classes of letters.

Characteristics of each
class.

: The right line with the
r& M addition of a curve at the
i bottom, called a ¢ find.’

Introduces the ¢ Aook,’ a

| e - curve in the opposite direc-
ﬁ // tion to the link, NOTE:

Both link and hook are

chiefly used to join right

o]

lines,
st W= 5 The new feature in class
‘ z i ,6 three is the ‘cuwrze,” both
down and up.

Union of the curved letter
e § O with various right lines,
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LETTERS, DESCRIPTION LETTERS. DESCRIPTION
OF ELEMENTS. oF ELEMENTS.

) 2 loop, curve
right line ; link.

link.

I:].'"HI.]]]{.' CUIVE 5
right line, link.

right line, link ;
right line, link.

right line, 1}
heights ;
link, bar,

double curve ;
right line, 2

heights ;
link.

right line, 2

double curve ;
heights ;

right line, 2
heights down ;
half crotchet.

link,

hook, right line ;

hook, right line ; . .

link. right line, 2
heights down ;

hook, right line ; loop ; % link.

hook, right line
hook, right line ;
link.

right line, 2
heights ;
hook, right line,
link.

double curve;
as for ‘j.’

right line, 2}
: heights,
1 height down ;
hook, right line,
link.

hook, 1'5_:_;}][ line,
link ;
as for *j.’

curve,
link, right line, 2

heights ;
link 3

double curve, s

half crotchet.




Locke's Method of Teaching Writing.

I35

DESCRIPTION
oF ELEMENTS,.

LETTERS.

loop, 1 height
above }
right line, 3
heights ;
crotchet.

hook, right line ;
crotchet.

hook, right line ;
link, crotchet,

right line, link
right line, link
crotchet.

Combination of letters into words.

When the above letters are united
into words, considerable difficulty
1s flound when a hook follows a link.
It should be remembered that in
this case, instead of occupying two
spaces, the two together occupy a
space and a half. See hg. 3.

Similarly a half space is lost when
¢ or e is followed by a hook. See

fig. 3.

LETTERS.

DESCRIPTION
OF ELEMENTS,

right line, 2
heights ;

hook, 4-curve ;

4-curve, link,

link, to the
height ;
2 half-curves.

hook, 2 oppo-
site curves ;

link,

crotchet, right
line, hook ;3

curve, I height
down 3

loop, &-link.

Fig 3.
As an objection to the system it is sometines stated that the use ot the new
terms hook, {ink, and crofchet, keight, &c., is a burden to the memory. In
reply it may be stated that, in all, there are not above twelve new words to

learn. For the method the following fact may perhaps be quoted. During five
successive years oné hundred and twenty student teachers per year were taught
‘penmanship’ upon the Mulhauser system, as worked out in a manual,* with
the following result. With the exception of the students of one year the highest
mark’'in the kingdom was regularly secured, and that with only one hour per
fortnight devoted to the exercise.

Locke's method of teaching writing.

* When he can read English well, it will be seasonable to enter him in
writing.

And here the first thing should be taught him, is to hold his pen

right ; and this he should be perfect in, before he should be suffered to put

i,

* Mulhauser Manual of Writing for Pupil Teachers and Students.
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it to paper ; for not only children, but anybody else, that would do any-
thing well, should never be put upon too much of it at once, or be set to
perfect themselves in two parts of an action at the same time, if they can
possibly be separated. I think the Italian way of holding the pen between
the thumb and the fore-finger alone, may be best ; but in this you should
consult some good writing-master, or any other person who writes well and
quick. When he has learned to hold his pen right, in the next place he
should learn how to lay his paper, and place his arm and body to it.
These practices being got over, the way to teach him to write without
much trouble, is to get a plate graved with the characters of such a hand
as you like best; but you must remember to have them a pretty deal
bigger than he should ordinarily write ; for every one naturally comes by
degrees to write a less hand than he at first was taught, but never a bigger.
Such a plate being graved, let several sheets of good writing paper be
printed off with red ink, which he has nothing to do but go over with a
Fmd pen filled with black ink, which will quickly bring his hand to the
ormation of those characters, being at first showed where to begin, and
how to form every letter. And when he can do that well, he must then

exercise on fair paper ; and so may easily be brought to write the hand you
desire.’

Value of Writing.—The practical value of writing is very
great, whether we consider the acquisition as a means of com-
municating knowledge or for the highly useful ends of business
and commercial life. The educational value of the writing
exercise mainly consists in the training of the eye to recognise
regular and symmetrical forms, and the hand to a delicate and
rapid power of manipulation,

The educational value is enhanced when a system of graduated
exercises is presented, and when the means of rapidly correcting any

departure from the recognised forms is given as in the rhomboids of
the Mulhauser system.

Sketch plan of a collective writing lesson for junior
scholars.,

A. Matter of Lesson.

1. Letters consisting of right line and link.
2. Letters inlruducing the hook.
3. Words made up of letters taught in 1 and 2,

B. Preparation.

1. Class—Arrange the class, an equal number in each desk, and
cause each pupil to cover from the front row.

2. Material.—Distribute writing material—pens and books, or sheets
ruled with horizontal and oblique lines—as shown on the sketch
below.

A writing monitor should be appointed, whose duty it should be to place

at the end of each desk a supply of books and pens. These, at the word of
command, should be passed in an orderly manner to each scholar.

& e N



Plan of a Writing Lesson, I3

3. ZTeackera==The teacher to decide the amount of matter necessary
for one lesson, and to determine the special pointsin writing he
intends to teach. o

In this lesson the exact form of the ' riphké fine,” the lower curve called
the ‘ /ink," and the upper curve called the “ koot ' are to be taught.

C. Preparatory Oral Teaching.
et Ll A e L ;
(@) Write the first line on the black-board under the observation of

the class.
(4) Show by reference to the oblique lines on the board, that the right
line 1s perfectly straight and is the same thickness throughout.
This may be further im wressed by making an irregular stroke, and by
asking the class to state wherein it is faulty.
(¢) The lower curve (link) is exactly the same shape in every letter
on the sketch.
Faults expected are—(:) The curve made too pointed or too flat,
(2) The up stroke made too straight, so that if continued it would cut
through the following down stroke. Show these errors by examples,
and allow the class to detect and correct them.

D. Class exercise before Writing.,
Before allowing the class to write, arrange each scholar in the exact
position you wish him to occupy.

of the following signals :—

*One.’—Each pupil at this signal should place his book or pager
exactly in front of him, with the top and bottom edges of his paper
parallel to the top and bottom of the desk respectively.

“Two.'—Each scholar to turn his left side to the desk and to
place his left arm upon it ; the left hand to rest upon, and steady
the paper.

 Three.'—Take up the pen and hold it out slightly in front,

. The teacher seated at the table may do each of these movements for the
imitation of the class. The steadiness or otherwise of his class at this
point will be a fair indication of the kind of writing he may expect.

‘ Four.”—The children now dip the pen and rroceed to write

wo lines.

otart the writing exercise by means
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E.

F.

G.

Supervision of the Class. i

The teacher must stimulate every member of his class during the
writing effort. A careless stroke will spoil the copy. The children
should be made to understand that every fresh line attempted must be

an improvement upon the last. In order to do this:—
r. Move quickly round the entire class, pausing chiefly where careless writing
is known to be probable.
2. Any observations the teacher directs to individuals may be in a sufficiently
loud tone of voice to be heard by the entire class.
3. Whilst ne fault is passed over without correction (by pencil), commend
successful effort.

Correction of Faults,

Individual faults may be cortected during the supervision stage ;
common errors require class correction,

1. Use a blackboard ruled as indicated in the sketch above.

2. Write the common errors in an exaggerated form, and allow the
E}IJIFHS to recognise and state them.,

3. Write the corrected letter on the board as a model for the class.

4. When two or three common etrors (not more) have been thus
cotrected the class to be encouraged to write two more lines—
the last and best.

Close of the Lesson.

(a) By examining every book, shown in obedience to drill signals.
Mg 1f marks are used affix one to each.

(¢) Books and pens collected in the reverse order of distribution,

r—

SKETCH OF A DICTATION LESSON.

Class—Standard IV., Boys’ School. Time, 80 minutes.

I. Preliminaries.

(a) Arrange the boys in the desks at equal distances

apart,

(4) Distribute pens and paper.

The requisite number should be placed at one end
of each row, and passed upon the word of command
being given,

I1. Preparation of Passage.

Unless the passage be taken from a lesson just read,
ask the boys to spell the following words; then write
them on the black-board : —

1. Glasgow 3. Instrument 5. Structure

2, Mathematical 4. Steam engine 6. Devise

Impress these words further by allowing other boys to spell
them,
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DRAWING IN SCHOOLS.

A. Introduction.—The exercise of drawing has hitherto been
optional in English schools. The consensus of opinion upon
the value of the subject both for practical and educational ends,
however, must soon necessitate the extension of the teaching
of drawing to all schools, and throughout the entire school
course.t The value of the drawing exercise has frequently been
expressed in these pages. As an auxiliary to effective oral
teaching its importance cannot be over-rated. A teacher with
only moderate power of oral exposition is frequently saved from
absolute failure by his skill in preparing a rapid and attractive
sketch. No one, even though he may be of proved ability and
experience in teaching, can afford to neglect this most effective
mode of presenting knowledge.

“With reference to the subject of drawing, we cannot too often call
attention to the extraordinary efforts which are being made abroad
for instruction in art, more especially as applied to industrial and
decorative purposes, and to the important influence of this instruction
in furnishing employment for artisans on the continent.  In nearly all
the places abroad which your Commissioners have visited they have
found that drawing is an obligatory subject of instruction in the
primary school, and that it is regarded as of equal importance with
writing, The number of hours which the children devote to lessons in
drawing abroad is frequently as many as three per week, whereas, in
England, it is not only not obligatory, but in three-fourths of our
elementary schools no instruction whatever is given in the subject, and
in those schools in which drawing is taught, the time devoted to it
rarely exceeds one hour per week. Your Commissioners are of opinion
that sound instruction in the rudiments of drawing should be incorpor-
ated with writing in all primary schools, both for boys and girls,
Something in this direction has already been done in many go
infant schools, where children of the age of six draw triangles, squares,
oblongs, &c., on their slates. This exercise is repeated on the day of
inspection, and is taken into account in estimating the value attached

to ‘‘appropriate occupations,” ' ®

B. The value of Drawing as a subject of School
Instruction.—The twofold value of instruction in drawing is
readily seen, but whether the usefulness of the art for the
practical purposes of life, or the importance of the exercise for
intellectual training has the advantage, cannot be so easily
determined. In any attempt to decide this question, much
of course depends upon the use which is to be made of the

t Drawing is now (18g2) compulsory throughout for boys.
* Report of the Royal Commission on Technical Instruction, p. 514.
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ii, When objects, movements, or designs are on a very
grand scale, or are very complex in form, a drawing
frequently enables us to present the most essential features
apart, and thus the drawing prepares for the reception
of the complete idea or form, :

iii, In industrial life, the power to represent by drawing is
essential to most of those who plan out work for others,
and ability to work from a set drawing is* as frequently
required of those who seek employment,

iv. Unlike the oral description, a drawing appeals to
people of all languages alike, '

v. The power to produce new forms and designs-imparts
additional worth to the individual and becomes a source
of increasing wealth to the entire community, -

The following is an outline of principles of drawing, and of
methods based upon them, by Sir Philip Magnus in his work
on Industrial Education. He writes :— :

¢ A distinction must be made between fieehand and geometrical or linear
drawing. All children may, and should be taught a little of both; but
some children show an aptitude for the former, which should be encouraged,

and may be the means of determining their future occupation, There are’

many children, however, who have little or no artistic perceptions; and
these, after having learnt the elements of freehand drawing, should be
permitted to discontinue it for the more essential study of geometrical or
linear drawing.’

Tmportance of drawing from natural objects.

¢ In order that drawing may yield its full value as a means of mental
training, the pupil must be brought face to face with natural objects,
It helps him little or nothing that he can copy copies. He must
depict things. He must look at things till he knows them, and must
acquire the ability to represent them on paper. There is this in
common between science-teaching and art-teaching, that both should
bring the pupil into immediate contact with nature, Itis because
drawing may be made the means of directing observation to the form
of things that the teaching of it is valuable, apart altogether from the
use which the pupil may make of the skill acquired. It is desirable,
therefore, that the pupil should be taught from the very first to draw
from natural objects. Much difference of opinion has been expressed
as to the advantage of letting children commence by drawing from
things; but the prevailing practice of the best foreign schools is found
to fully support the views of educationists as to the importance of
accustoming the child as soon as he can use a pencil or a brush, to

draw from real objects,’

TR TR, T o T
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The standards of examination in Drawing are as follows, and they
must be taken consecutively.
Standard I.—Drawing, frechand, and with the ruler, of lines, angles, parallels, and

the simplest right-lined forms, such as some of* those given in Dyce's Drawing
Book. (To be drawn on Slates,)

Standard II,—The same on paper.

Standard I11.—(a) Freehand drawing of regula; forms and curved figures from
the flat. (#) Simple geometrical figures with rulers.

Standard IV.—(a) Freehand drawing from the flat. (&) Simple scales, and
drawing to scale.

Standard V.—(a) Freehand drawing from the flat. (4) Drawing from recfangnlar
and circular models, and from easy commnon objects. (¢) Geometrical figures with
instruments and to scale.

Standard VI.—(a) Freehand. (4) Models of regular form and common objects.
(c) Plans and elevations of plane figures and rectangular solids with sections.

Standard VII.—(a) Freehand. (4) Common objects and casts of ornament in light
and shade, or geometrical drawing more advanced than Standard V. (¢) Plans and
elevations of rectangular and circular solids with sections.

N.B.—In order to interest the children it is advisable to teach
them to draw as early as possible from actual objects such as the
doors and windows, furniture and apparatus of the schoolroom.
It will also be found quite possible and very desirable to go beyond
the foregoing standards in teaching. Thus, freehand drawing of
bold curves may be introduced in Standards I, and II ; and
exercises may be advantageously given in all standards, in drawing
from memory.*

F. Considerations helpful to a decision upon a Practical Course
n Drawing.

It should be noted that Spencer says * The question is not, whether
a child is producing good drawings, it is, whether il is developing facuelty.
Now if the development of the faculties of observation, of imagination,
and of conception be the sole aim, then, the drawing of actual objects
will, as has been shown on a previous page, very greatly assist.
But this is not the sole aim, Drawing is also an art, which, like
writing, needs to be acquired for practical ends. The exercise of draw-
ing aims at training the hand to steady and reliable movement, and to
give such a knowledge of the rules of the art, and such a skill in
applying them, that both skill and knowledge shall, at an early age,
be available in the service of the desk, the workshop, and factory.
If now we leave out of account for a moment the culture of the
intellect, and fix attention upon drawing as an art, then it is wise to
follow the principle which applies in all cases where manual work is
to be done, viz., lo begin with the simplest exercises and as skill
develops and acquisitions multiply, to proceed to more difficult and
complicated forms of exercise.

The sound policy for those who must look upon the Drawing
Exercise in its twolold aspects, viz., as a means of intellectual
discipline and as a practical art (to be made available at an early age
for purposes of a livelihood) is to arrange a series of exercises in
progressive order, from the simplest lines to the most complex figures

* The reader should consult the Illustrated Syllabus of the above course issued by
the Science and Art Department, Price ad.
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escaped the child’s notice. Fresh effort is aroused ; closer and more
exact observation is awakened and a finer discrimination of shape is
secured. The intellectual advantages of the lesson in clay modellin
will be due largely to the skill with which the teacher leads the pupil
to the recognition of unobserved defects, and to the tact with which
he stimulates the modeller to renewed and successful effort,

B. Practical value of modelling.—DBesides the intellec-
tual effects enumerated above, there should be placed to the
credit of the exercise, a gradual growth of finger and hand power.
This power needs early development, and unless practice is
afforded whilst the fingers and hands are in a pliant condition,
i.e., before the ages of twelve to fourteen, the higher kind of
manipulation is but rarely attained. When this power is
developed it becomes of great service to the possessor when
he takes his place in the workshop or factory.

The Royal Commissioners on Technical Instruction state in their report,
that they ‘are of opinion that more attention than has hitherto been
devoted to it should be directed to the subject of modelling in the elemen-
tary school. Modelling is an exercise of great importance to the future
workman, and its rudiments can well be taken up, as in Continental
schools, at the earliest age.” One of the Commissioners (Sir P. Magnus)
has also written in his work on Industrial Education to the following
effect :—

‘ Modelling may be regarded as the complement of drawing. In its
earlier states it is an easier, and is generally found to be a more
interesting exercise.  The first efforts of the pupil should be directed
to the production in clay of a fac-simile of some simple solid object,
such as an orange or a pear. The resemblance between the object
and the clay model will be more easily recognized by the child than
the likeness of the object to its outline on paper. In the production
of the solid model there is a gratification of the sense of power, which
affords the child more satisfaction and pleasure than in making a
representation of the object on a flat surface. The training of the
eye in appreciating form and size is very valuable, as is also the
exercise of the hand in translating into the concrete the visual im-
pressions,  Any one who has witnessed the concentration of thought
shown by children engaged in modelling, and their successive eflorts
to make their model similar in shape and size to the object before
them, will realize the value of such lessons as sense exercises. Lessons
in modelling may be easily graduated, and as the pupil advances he
may be taught to model from ordinary drawings, producing in relief
what he sees in the flat. The relation between an object and its
picture will be best understood when a child can correctly depict the
object on a flat surface, and can conversely produce a solid object
from its pictorial representation. The skill acquired by modelling is
of great practical use in the plastic arts, but as a subject of elementary
education, its value is greatest as an educational discipline.

Modelling requires very simple and inexpensive appliances, and it
¢an be taught with equal advantages to boys and girls,’

e o B i e i R N R . B el i ey






148 Oral Teaching and Mental Training.

Arithmetic as a Practical Art.—The practical value of
Arithmetic consists in the ability it gives to deal accurately with
figures for the following amongst other ends :—

1. Keeping Accounts. 4. Calculations for business and
professional purposes such as :—
2. Buying and Selling. Eaj Estimating for contracts.
b) Registering amounts of
3. Making measurements of work done,
lengths and areas, and (¢) Working out scientific pro-
estimating weights. blems and results.

In order to secure any or all of the above objects, a correct
knowledge of the rules of Arithmetic is necessary, together
with a skill in their accurate application, both being the result
of abundant practice. There are also mental effects which
follow this teaching of Arithmetic for practical purposes not to
be despised. Amongst these the following may be readily
recognized :

1. Memory.—This power is exercised in the retention of the rules, in
the immediate recovery and ready application of the various tables,
and also in the effort of keeping in mind the typical examples which
embody and exemplify the rules.

2. Concentration of Attention is an attitude of mind cultivated by
exercises in Arithmetic. This is especially developed by frequent
practice in Mental Arithmetic,

3. An orderly and neat style of working tends to secure, over and
beyond the habit of systematic arrangement, a gradual insight into the
value of each stage in the working, and, in time (with the develop-
ment of intellectual force), a knowledge of the reasons of the rule.

Arithmetic as a means of mental discipline.—The
lesson in Arithmetic which starts with the statement of a rule,
and which affords exercise in its application, but which does not
designedly attempt to conduct the class to a knowledge of the
reasons for each of the operations involved, does not secure the
more important mental results which the teaching of Arithmetic
is capable of effecting. If we wish to make the Arithmetic
lesson a meansof the highest intellectual advantage we must
lay our plans carefully and systematically from the outset.
Failure to make each operation in addition, in numeration, in
notation, in subtraction, in multiplication, and in division
perfectly clear, and, further, neglect to show how each ﬂftl_]ese
is related to, and indeed grows out of, the preceding exercises,
will assuredly reduce our teaching throughout the entire course
to mechanical dulness. If, on the other hand, we are content
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C. Examples in which the units figure C.
in the subtrahend is larger than the This is a very sin:,Ile: form of indue-

. . . tive reasoning and should be con-
units figure in the minuend. ducted in the following manner.

i 1. Use verysimple examples. There
1. The rule of equa.l additions. is no value in seui?:g difficult

- 3 exercises at thisstage. The mind
(a) Simple Examples. needs to be concentrated mainly
upon the processes by which the

31— 1 =2 ANSWETS al:rE n'l_}m'gnq:l,_ and‘iﬂ find-

a S - ing out the similarities either in

Add 1 toeach 4 e the examples and results, or in
Add stoeach 8 — 6 = 2 bath.

Add 7toeach 10 — 8§ = 2 X S Sy

= = 2. Arrange the examples, fully

Add 10 to each 13 =% worked out, neatly on the black-

board, so tiﬂ.[ the :;?rnmnn fea-

: Sk tures in the examples become

(7) What they showo ! apparent, as far as possible, to the
eye.

1. Equal amounts added to both

numbers in each example. 3. Continue the exercises until

the scholars can make SImﬂa\.\r

2, The answer unaltered. Examip]es after the teacher’s

model.

(¢) Zhe rule they feach — 4. Stop as soon as the scholars, in

reply to questions, can state

When the same number the common conditions in the
examples.

is added to both minuend

and subtrahend the answer 5. The proof of success is manifest
when the pupils can state, in

remains the same. their own language, the rule,
illustrated by the examples.

2. Application of the fule of equal (2) It will not be necessary to work

additions. in detail many sums. The elass will
Example 1 readily learn the rule, and at the same

time understand it.
Changed to:

}[i rl‘i UL 1[. Jl'.i U.
1 'y
3 57 3 e g :uhm‘. S 1dg“§ At times when a sum is being
Sz D . = ogihen Beenancee worked on the board and a
e 9 scholar is adding ome to either
minuend or subtrahend, he should
Example 2. be asked to explain fully what he
Ch dt : is doing and why he does it.
anged to:
I‘l’. B U. ]L T U- 10 I hﬂﬂ.ﬂ.
¥ 10 has
8 4 6 8 14 6 { added = too
3 g ) 3 r 9 O 1so0 has been added

4 5
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L
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desire to apply no rule without knowing why it is used, and
finally a habit of enquiry is formed, and a desire for complete
knowledge is acquired, of service, not only in exercises of Arith-
metic, but throughout the entire range of intellectual activity,
On the other hand, the continued working by rules which are
not understood leads to a habit of resting content with imperfect
knowledge. This is the more to be regretted, because in the
majority of school subjects there is more or less uncertainty,
either in the facts they comprise or in the truths they teach;
whereas in Arithmetic we may have full and complete know-
ledge ; for its data—concrete notions of number and space, are
selfevident ; and its higher truths—rules and principles of
Arithmetic—are obtained by the strictest processes of reasoning
upon these accepted data.

LESSONS ON THE RULE OF SIMPLE PROPORTION.
Part I.—Ratio and Proportion.

EXAMPLES AND TRUTHS ILLUSTRATIONS AND

THEY TEACH. TEACHING HINTS.
A. The term °‘Ratio’ —what it # :

e Choose a sufficient number of ex-
means. amples to fix the notion that the
Comparison comparisonis to be made by determin-

of Nos. Result,. ing how many times one number is
2 and 4 | 2 is contained twice in 4  contained in the other.

three timesin Expect some scholars to make

s, g 3 o four IE the error of comparing numbers by
gt 4 i ity sublmcting the less from the
The comparison of two num- gréaten. GIF Ehia ocallty moes

: examples must be supplied simi-

b.ﬂ!.'E, made b? ﬁnding ]'I.D‘W: mathny lar to those in the left hand side

times one 1S n:ont.a_unled mn e column, and similar results must

other, forms a * ratio. be obtained.
B. How ratios are expressed and B.
d This stage supposes a knowledge
measured. of elementary fractions.

This is expressed

by the fractions The two modes of expressing the

same thing should be continued

(a) 2 is half of 4 i until the association between the
(b) 318 one-thirdol 9 & ratio and I|Iw: fraction measuring
i . : it is complete.

¢) 4 isone-fourth of 16 &5 i
{ ) i : L : This result can only be secured
Mode of stating The fraction expressing by introducing a large nlgmher of
a ratio. the measure of each ratio. examples, some hc:d' which the
; scholars should themselves sug-
()2, : 4 (a) % or } gest, and express first in the
{t‘:":l 3 : 9 "ﬁ':] g Or J’-’ ratio form, then change each ratio
() gl axh ) 15 or t to the fraction which measures it,
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B. Equal ratios—their terms, and B.

how they are related. (a) l-*’ti'trr several equal ratios have
)een written out in the form of
(@) Examples ¢ rTOREion s B oyt Tk
means and ‘exfremes’ may be affixed
P and the suitability of the terms
T T T PR (L L T suggested.
As 4 » 6ugtiT2 1 48 () If the scholars, by exercising
Alsi gy Brashiig 1 18 :lﬁmr Imgem;j_tr. can bring out
o N e relationship existing betw
extremes Hl_lle newhgrouEEingmulll'nt tttl:"r:'ntsr:
' they ought to be permitted to d
(0) New relations. so. Whilst ﬂcr_l,]r] attempt m:m£
Mz T S festing thought is encouraged,
4 X5 = 2 X IDr check all thoughtless guessing.
B — S ST R The statement of the truth should
E X9 = o be left to the class, for unless they
= 5 can I'nrmglattu s have no cer-
Stat » 53 tain evidence that it is full
(€) Statement of truth established. o S B :hi};
The product of the ‘means’ is ?tagerﬁh;]"’-' thmmriltlwl“» -
imperfectly grasped, then more
?Eu?l to t,he product of the examples must be S:tfplied Sy
xtremes. the teaching continued.
C. Inferences from the truth just C.
established. (a) It may be necessary to multiply
(a} E Iﬂ,,u}f.,fﬁ_ examples before the rules become
4 X evident to all the class.
I:I} 4 X5 = 10, the 4th term Make these examplesassimple
2 as possible, The formation of
{2} 6 % 12 18! o gth ¢ “1:': gn:mtr_r:l.ll1 tmﬁh is %l;lc main
L , the erm object of thought. i5 can-
4 not be accomplished if much
9 X § attention 1s concentrated upon
{3} = = 3, the 1st term wcrkgg examples with large
numbers.
[.ﬂ!:} General — rule ﬂ‘am above (#) “n?:l (e:}.l These truths must nof be
examples. told ; the exact wording of the
Ifﬂth Gt ot th truths is of very little account,
: 'Eb PI;? llc\'ll 9 ']DJ the bl}']t the knowledge L‘mbudicdmiz
means’ be divide one the statements must be acqui
‘extreme,’ the quutien{ will oy e cHlicin rf;igmrm“ﬂdﬁﬂ;
] 11E cxampie
be the other ‘ extreme. utpunﬁwhif_‘h t :fﬂ:mn& 35 baeeliin
. s ¥ " I = the hrst case (#), and a power to
() ?‘E"' 'z,”!‘;f TBree’ by Fropor recognise the * Rule of Three’ by
tion deduced from rule (). Proportion as a truth deduvced
Multiply the second and from (&) in the second case.
third terms together and The exercises of reasoning
divide the product by the ~ which this plan of taching
E?:l"l:erisnu:rtgl :E:Iuﬂtlﬁﬂt will th;m the mere knowledge of the
e lo m. rules.

BLACK BOARD NOTES—
1. In proportion the middle terms are the ‘means,’ the end terms are the
‘extremes.’
a, The product of the ‘means’ is equal to that of the ‘extremes.’
From this truth the following rules are inferred :— s
(a) General Rule.—If the product of the ‘means’ be divided by one
‘ extreme,’ the quotient will be the other ' extreme.”
(8) The * Rule of Three' by Proportion.—The fourth term is equal to the
product of the second and third terms divided by the first term.
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B. To

ence between objects
in an entire condition,
and those divided into
parts termed
tions.’

teach the differ-

‘frac-

(@) Dividean apple into four equal

divisions, FEach division thus
formed is one-fourth of the
whole.

0 Ift.

!

Four equal divisions of an
apple.

(a) Contrast these with the irregular
division stated above.

Fig. 4.

2ft. aft=lyard

(4) Take a yard measure and

divide it into three equal parts.
Each of these is termed a third
of the whole.

(¢) Test Example.— Distribute

strips of paper and require one
strip to be torn into fragments,
and another into 2, or 4, or 8
equal or fractional parts.

(d) Term and its meaning.—

The equal divisionsinto which
any entire object may be
divided are termed ‘fractions.’

C. Mode of representing fractions,

Examples—

(a) 4 represents one of the four

equal parts in fig. 4.
1 represents one of the three
equal parts in fig. 5.

(4) The lower number changes

() & 1 H 4

with the number of parts into
which the whole is divided,and
it represents that number. It
is called the ‘denominator.

These fractions
represents one, two, three, and
four of the equal divisions,
respectively, into which the
apple in fig. 4 hasbeen divided.

Fig. 5.

A yard measure divided into
three equal parts.

(#) Contrast these equal parts with the
three unequal pieces of the broken
stick fig. 3, and suggest other
examples of equal divisions, such
as:—

(1) Journey to school 3 equal
miles.

(a) An acre ficld divided into 4
equal roods.

(3) A quart of milk into 2 pints.

(4) Scholars to supply similar
examples of objects divided
into equal orfractional parts.

(@) Supply the term, and ask for its
meaning.

&

(a) These fractional forms must be
told in the first instance. When
two or more examples have been
set before the class, together with
illustrations of the fractional parts
they represent, then the identity
between the change of the lower
number with the change in the
number of parts into which the
whole object is divided may be
made.

(#) The establishment of this identity
is essentially the work of the
scholars, and examples must be
repeated until the identity is re-
cognised. Then the name may
be supplied by the teacher.
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2. The division of 1000, 250, and 3§, successively by 5.
3. The addition of the three results, viz., 200 + 50 + 7 to form the
complete answer.

In this case, when the difficulties of complete explanation are very
manifest, it is best to make a compromise, e. & —

(@) Begin by dividing the thousands figure in the example above b
5, but state that as the answer in this case is wanted in thousands
there can be none, as one is less than five.

(#) Now, decompose the whole number into 12 hundred and 85, and
divide 12 hundreds by 5, taking care to require the answer this
time in hundreds.

If 12 hundreds be written in figures (1200), and nothing is said
about the answer being in hundreds, then a thoughtful child
might reply 250.

(¢) The remainder 2 belongs to the hundreds, and the number now
left to be divided is 28 tens and 5. The answer is required in tens,
and hence is § with 3 tens over.

(a) The division of the 3 tens + 5, 7.e., 35 by 5 completes the sum.

The Question answered.— When, by working many
examples, facility and certainty in the use of the rule have been
attained, then, before the rule is finally left for the succeeding
one, it will be well to take separate lessons on such topics as

the following :—

1. What are the numbers actually divided by six in the sum
6)948 ?

2. A simple division worked so as to show the full value of
each figure used.

3. In division, why do we begin with the figure of highest
value in the dividend in place of the figure of lowest value
as in the case of the previous rules ?

The short answer to the question with which we started on
page 157 is this—Use no method, rule, nor process in Arithmetic
without making it understood, except in cases where the rule is
either so contracted or complex that the reasons for its use are
beyond the capacity of the learner. In that case, use the rule
until it is familiar and until it can be applied with certainty;
then, and before finally leaving it, explain as far as the intelli-
gence of the pupils will allow,

i
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Opinion of Educationists—(Dr. Bain).

We conclude this review of the most suitable conditions for making
the study of Arithmetic of greatest service, from a practical and from an
educational point of view, by quoting the following from Professor Bain’s
work on the *Science of Education.” He says, in a brief review of the best
methods to be followed in teaching the most important rules of Arithmetic:—

‘ While this complete association (the result of immense iteration of the multiplica-
tion table) is the ground work of the process of multiplication, there are various
points in the actual exercises where the intelligent conception of numbers comes in
aid, as in the placing of the multiplier below the multiplicand, and the arrangement
of the lines of the successive products. For these matters a knowledge of the reasons
is very serviceable, The same applies to fractions, in them the reasons assist the
mind in observing the rules, which are not so easily held in the unmeaning shape as
are the addition and multiplication tables, Still more does the knowledge ot
reasons apply to the ““rule of three,” which can hardly be applied undesr any mode

of stating it that does not assign the explanation . . . . It is thus apparent, that,
while many of the links of aritlanetical operations are blind unmeaning symbolical
associations, which are possible at a certain age . . . . yet there runs through the

subject a necessity of perceiving the grounds and connections of the various opera-
tions; and unless this perception is arrived at, there will be incessant halting.
Nevertheless, when the proper routine is once learnt for all the recurring cases,
the only thing wanted is facility in the cardinal operations, the result of the sym-

bolical memory.’

Summary of intellectual operations exercised and
trained by a thorough course of instruction in
Arithmetic.

1. Processes of reasoning.

(a) Inductive—As when rules and general truths are
established by the consideration of a group of par-
ticular examples. This form of reasoning is illustrated
in the establishment of the rule of ‘equal additions’
by a consideration of the examples given in the
lesson in simple subtraction.

(6) Deductive—By far the more common form of reason-
ing in Arithmetic and exemplified whenever a general
rule is applied to the solution of a particular example.

2. The various operations in thinking which these processes
of reasoning include, e.g.,

(a) Classification as in the grouping of examples for the purpose
of establishing rules,

() Abstraction, in the consideration of number apart from all
objects.

() Judgment, in identifying the resembling qualities in groups of
humbers, in selecting the rule by which a solution is to be
obtained, and in estimating the probable truthfulness or other-
wise of the results obtained,
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Examples of suitable exercises in the
Mental Arithmetic of the Simple Rules.

1. Exercises in decomposing 3. Exercises in subtraction.

numbers : (a) Count by twos, threes, &ec.
(@) zg = 2 tens and § units, (addition), then reverse the

36 = 3 tens and 6 units, FFDEEES’ beginning with the

105 = 10 tens and 5 units, righest figure reached, and

allow each scholar in turn

246 = 24 tens and 6 units,
to subtract two, three, &c.

(6) 576 = 5 hundreds, 7 tens

and 6 units, o (#) Place rows of figures before
= g7 tens and 6 units, the class, as in addition (&),

or and from each subtract 2,
= ¢ hundreds and 76 5, 7, &e.

L (c) Exercises in splitting up

(c) 1487 = 14 hundreds, 8 tens figures, e.g., I2into § and 7,
and 7 units, or 3 and 9, 2 and 10, &c.
14 hundreds and 87
units, or

148 tens and 7 units, 4. Exercises in multiplication.

2 (a) Connection between addition
1 thousand and 487 and multiplication.
units, or
1 thousand, 48 tens 4+ 4=28,alsogx2=8,
andéunits, "+ T
c., &e also 7 X 3 = 2L
: g e 9+ 9+ 9+ 9=36
2, Exercises in addition, also 9 X 4 = 36.
(a) Counting by twos, threes, (8) Multiply each figure below
&re. in turn by an unils figure,
2,4, E"-' S'!' 10, 12, 14, 16. 5, 12,0, 7r 2y 0, I, 4y 3» 8.
I, 3v v 9, 1T, 15, 15' .
2 %, g, iré, 15, 13,321, 24. (¢) Multiply by 10, 100, 20,

200, &C.

1,4, 7y 10, 13, 16, 19, 22.
s Bis (d) Multiply as above, and add
{b} Ef;::,d s, ﬁS?-‘? s units figure to the result, e.g.,
: multiply by § and add 7.

-‘!Il 1 H El gl 2:! D! 4! 8'
‘113,515?, 17, 16, 19, 12, 10, 1,85 796 2 4.

14, 18. This exercise may be varied
r to almost any extent. !'I: will

(¢) Add any other unils figure be !'uunt!fl of groat aervice in
LR g giving facility in future exer-

to similar rows of numbers, Sy P o B R o

and note numbers where Fra

any hesitation manifests it- :

scl?. and supply most prac- (¢) Multiply as above and sub-

tice in these, ey 17+ 4 tract a mumber from the
g resull,

23 + 8, &c.
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10. £3

IT.

12,

13.

I4i-

10 °/, was lost by selling a horse for £65 5s. ; required cost price

= £65 5s. + § of £65 5s.
= £ 72 105. Ans.

Income derived from investing £899 in 4 °/, at 116 (no brokerage)

= & Ans.
(20° — 19%) = (20 — 19) (20* + 20 X 19 + 19*) = 1141 Ans,
Mean proportional to 292 and 657. 7
Solution, Mean proportion = V292 X 657

= V{73 X 4) (73 X 9)

The sum of two numbers is 321, their difference is 12 5 ; find them,
(321 + 125) = 446. -
.. one number = 3% = 223.
.". other = (321 — 223)
= 2@_ Ans,
3 of 3} of g} pence reduced to the fraction of 1s. 1d.
§ X 4 = 77
(fr X Y)d. = gg.
Fraction required =T§o'_= 22 Ans,
o 18s. is divided between 16 men and some women; each man
has £1 2s 6d., each woman £1 1s. 6d. ; find number of women.

£3018s, — (A1 25 6d. X 16) = £12 18s,

12 18s, od.
« number of women = = O = T2TANS

o O -V R

From a vessel three-sevenths full 22 gallons are drawn, and it is then
one sixth full ; how much does the vessel hold ?
3—t=1 =22 gallons,
.. 7 = 2 gallons,
*_the cask contained 84 ﬁ]lnns.

Divide £888 between A and B so that 1 of A’s share = % of B's,

I of A’s = % of B's, ", A's = 3§ B's,

" shares were as 30 : 18 (30 + 18 = 48),

oo A's = L(5§ X 214) = £555

o RE s ;f::]"'as.
40 children pay 3d. each, 54 pay 2d, each, the remaining 26 pay
altogether 16s. per week ; find the average weekly payment.
Amount received = (40 X 3)d. + (54 X 2)d. + 192 = 420d.
No. of children = 120; ,". Average = $39d. = 33d. Ans.

Present worth of £805 due 5 years hence at 3 °/, per anpum.
£ 100 is present worth of A1,
Present worth required = £(805 X 22) = A700 Ans.

£ .k
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-

2,

Examples of Teaching.—The youth who teaches the rivers of
England as they are generally grouped, arranges those flowing into
the North Sea in one class, those flowing into the English Channel into
another class, and so on. He points to the Tyne, Wear, Tees, York-
shire Ouse, Trent, &c., as they occur in order on the map ; these are
repeated until the sequence of the names, and the relative positions of
the rivers become famniliar. So far the intellectual efiort is a very simple
form of memory, Now, toteach a pupil to associate the Trent with the
Yorkshire Ouse is fatal to an intelligent appreciation of the geographical
truths which should be connected with either of these rivers. The
mountains on the west ; the gradual slope south-eastwards to the sea ;
the corrugation of this slope into dale and moorland—each dale having
its own watercourse; the joining of these minor streams into one

rincipal river and the course of this river over the spreading vale of

ork, and finally the wide estuary of the Humber and its connection
with the sea ; these are the facts of general geography which naturally

" group themselves round the river Ouse. The attempt of the learner to

realise this grouping of related geographical facts exercises not only the
memory, it also calls forth an effort of the imagination, and in the end

it establishes a connection between certain effects and the operations
in nature causing them,

The cast and south-east coast-line of England.—A simple lesson on the
coast-line of England is sometimes heard in which the features are
grouped under the headings of Capes and Bays. These are repeated
until their names and the order of their occurrence are well known,
Here, again, the scholars exercise memory almost exclusively. If,
however, we wish to raise the effort in its educational aspects we may
proceed as follows :—Take a general view of the ranges of hills in the
south and east of England, Starting from Salisbury Plain, the North
Downs are first followed to their terminations in the North Foreland
and the South Foreland ; similarly the South Downs to Beachy Head.
Then the range running to the north-east through Berkshire, Cam-
bridgeshire and Norfolk to Hunstanton is traced ; and finally, the
more northern range through Lincolnshire and Yorkshire to its termi-
nation in Flamborough Head. In each case the ridge running across
the country is found to terminate in a bold promontory, and thus the
connection between mountain ridge and bold headland is readily made.
Our lesson will be improved if, by means of a model of the district, we
indicate the direction of the valleys between these hill ranges and of the
rivers draining them; for these followed to the coast mark out the
openings, such as the Wash, the various estuaries on the Suffolk coast,
and the mouths of the Thames and the Stour.
In the lesson thus sketched many geographical facts besides the coast features
are taught, it is true ; at the same time the headlands and bays have been much

more thoroughly acquired than they could have been if they were simply re-
peated until their names became familiar.

The south-west of England and Wales.—In the last example the effects
of water running over the surface, and of the sea waves dashing against
the coast, were seen to be a succession of hill ranges with inter-
vening valleys on the land, and a series of bold headlands and wide
openings on the coast. Let the attention of the class be now turned to

wme )
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2,

. The chief aim of teaching at this stage must be to put the child
mnto the way of acquiring knowledge by its own observation. We
must not do this for the child. The notions it gains by carefully
directed observation, form the material out of which it must after-
wards elaborate its knowledge of areas beyond the range of its
senses, and no pains should be spared to make this knowledge
correct and complete. As each item of geographical knowledge
is acquércd. it should find expression in plan and map as well as
in words.

Memory.—When facts are repeated simply in the order
of their position, as in the enumeration of lists of rivers,
capes, bays, &c., the exercise of memory is of the lowest
order, but when such associations as the following are
made, viz.:—(a) river with its valley ; (&) hill ranges with
cliffs and headlands; (¢) productions with industries, &c.,
the associations arouse interest because they are natural,
and because they are natural they not only indicate effects
but frequently suggest the causes with which these effects
are allied. Here then we recognise the two most important
conditions of a sound memory exercise, viz., inferest and
association,

Some lessons in geography appeal almost entirely to the memory, eg.,

the enumeration of the counties of England, the names of the chief English
railways, the population of the different countries of Europe, the
latitude of Madrid.  In all such lessons as these, the true teaching method
will be that based upon the principles by which memory is best exercised.
There must be :—

3

1. An aroused interest,—The facts of a geography lesson may lack all
novelty, but interest may be stimulated by the mode in which they
are presented. A railway map, ¢ 2., gains in interest when each
line of railway is drawn in coloured chalks.

2. Repetition.—Not that of words merely, but of the fact by means of
sketch map, wall map, and the reproduction exercise set for home-
work.

3. Associations,—These should form a marked feature in every geo-
graphy lesson in which many facts, names, &c., have to be
learned, These associations may be (a) that of configuily, as in the
example ‘ Newcastle-on-Tyne,’ (#) that of contrast, as when the east
coast of England is contrasted with the west, or (¢) that of similarity,
as when the climate of Sitka is compared with that of Edinburgh.

Imagination.—The simple repetition of names, whether
from a book, a map, or an atlas, arouses no effort of the
imagination. The introduction of a model, and the effort
of the teacher to place before the minds of his pupils by
graphic statement the facts of geography as they occur

ol o
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The formation of Valleys and Hills,

P

Information.*

A. Contrast between hilly districts and adjacent plains.

(a) Lincolnshire is almost a dead level in the south-edst. It forms
here an extension northwards of the * Bedford level.” “This
district is called the * Fens.’

(#) In the centre and west, Lincolnshire is hilly. The Wolds in the
north and centre, and the cliff range in the west, with the valleys
between these hill ranges, make this part of Lincolnshire very
uneven, The term ‘undulating’ is applied to these uneven
areas,

(¢) In other counties similar contrasts may be formed, e.g.,

1. The Cheshire plain in the centre and west of Cheshire
contrasts with the hilly flanks of the Pennine chain in the
cast.

2, The plain of Holderness in the south-cast of Yorkshire
with the Wolds district in the north-east,

3. The Vale of York in the centre of Yorkshire with the
Cleveland hills on the east, and the ‘dales’ on the west.

B. How valleys are formed.
Observations whick children may make,

(@) Water falling as rain on a nearly level area soon forms hollows
into which it collects. After a heavy shower it flows over the
surface in little watercourses termed runnels,

(4) Succeeding showers fall, and the water rushes along the runnels,
carrying away the loose sand and mud on the sides and the bed,

thus deepening the channel.

The effect of this wearing action on the bed would be a
deep gully or ravine if the stream alone acted. At the
same time, however, the sides are loosened and thus they
are also washed down by the rain.

By means of figs. 3 and 4 this double action, viz., that on the
bed, and that on the sides may be illustrated.

——

B e —— o

* The district best known to the class should be selected in place of Lincolnshire.
The above method may be adopted with almost every district.
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(¢) If this work of running water is allowed to continue, the runnel
gradually widens and deepens until the area which was almost
level becomes very uneven. A valley, or a series of valleys,
with intervening high land is the result.

This double action illustrates the formation of valleys in un-
dulating districts, These valleys are sometimes miles in width,
at other times they are quite narrow and are then termed
‘ gorges.’

C. What becomes of the material removed by the runnel,

(2¢) The muddy appearance of the water shows that the small
particles of soil are being carried from high to lower levels,

(#) Larger particles which the water is unable to float are pushed
along the bed of the stream.

This work is greater than we often suppose. It is generally done out of

our sight, and only in very shallow and rapid streams can it be detected.

(¢) When the muddy materials reach the end of the runnel they

collect in hollows and fill them ; should, however, the runnel

enter a larger stream flowing slowly along, then the mud and
sand sink, and gradually form a bank at the end of the runnel

LESSON 1L
Information and its Arrangement.

A. Introduction.

In Lesson I. the formation of channels on a small scale after
heavy showers was explained. The continued action of running water
upon an almost level area was then observed to change that area into
one crossed by minute valleys with intervening and higher land.

B. Operations continued beyond the range of simple observation
and requiring efforts of imagination and inference,

(a) The water-course, if long continued, will scoop out a deep
channel.

(4) At the same time the sides of the channel become worn down,
and thus a gentle slope is formed, extending from the high land
towards the bed of the river. In nature these slopes, from the
original level to the existing stream, are often miles in length.
They are common in most hilly districts.
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(¢) When these slopes extend long distances on either side of the
valley fresh water-courses are formed along them.

(@) These water-courses scoop out new valleys, which run at vary-
ing angles with the direction of the parent valley.

(¢) TERMS :—The hollows ormed along the side slopes of an
old valley are termed SECONDARY VALLEYS, The streams
in these secondary valleys are generally TRIBUTARIES, They
are tributaries of the river draining the first formed or PRIMARY
VALLEY.

N.B.—The high land between two river basins is termed a wafershed.

C. Examples of valleys in England ormed mainly by water-
action.

(@) The valleys called ‘dales,’ on the east and west slopes of the
Pennine Range, The rivers which have formed these northern
dales are—(1) the Tyne, Wear, and Tees, in Durkam;
(2) Ure, Nidd, Wharfe, Aire, Calder, and Don, in Yordskire ;
(3) the Eden, Lune, Ribble, and Mersey, on the west,

(4) In the South of England the Thames has carved a beautiful
valley, and its many tributaries have hollowed out the secondary
valleys they drain,

N.B.—The entire area drained by a river and its tributaries is termed
a river basin,

Summary—

2.

thith

?1-

Hills and valleys are frequently associated, as in Lincolnshire, Cheshire,
Yorkshire, &c.

Runnels are formed by a heavy shower of rain falling upon and running over
the ground.

Running water wears away a small channel, and if this is continued a wide
hollow is formed.

The material carried down by running water settles in deep and still water.

By the continued action of running water a valley is formed.

As the valley deepens the sides broaden, and sometimes the sides are a mile or
more in width.

When the sloping sides become sufficiently wide other sireams carve valleys
upon them. These are secondary valleys.

The streams running down the secondary valleys form tributaries to the main
stream which runs down the primary valley.

The *dales’ of the six northern counties are examples of secondary valieys,
carved out by the action of running water.






176 Oral Teaching and Mental Training.

Day and Night.*

Experiments and the truths they teach.

A. Experiment with a lamp and ball.

Place a lighted lamp on a table. Then take a large ball
and enclose the half of it turned away from the lamp in a paper
screen in the form of a cylinder,

Turn the ball round slowly until 2 point A returns to its first
position opposite the light, as illustrated by the sketch, fig. 1.

Results to be observed and stated :—

One half of the ball is always in the light and one half in
the dark,

Every point on the surface of the ball is, in turn, half its
journey round, in the light; and half in the dark.

The results ought to be stated by the class in answer to questions, If
the class cannot state them the experiments must be repeated until the
results are known and stated.,

. B. Repetition of the above experiment by means of the globe
and a light, in explanation of the recurrence of day and
night.

1. Take an ordinary terrestrial globe and hold it in front of the
light, The scholars are to imagine that the light is the sun
and the globe is the earth, The following truth is in this way
illustrated and should be stated, viz, :—

That one half of the globe is in the light and this portion
represents day ; the opposite half of the globe is in the shade
and this portion represents night.

2. Turn the globe slowly round until the point directly in front of
the light returns again to the same position. The globe has
rolated once and as a result it should be evident to the class
that :—

Any place on the rotating globe travels half round in the
light, i.e., in the day, and half round in the dark, r.e., in the nigit.

* Copied from ‘Graphic Lessons in Physical and Astromomical Geography.’
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lllustrations and how to use them.

A. Fig. 1. Sketch of a simple model designed to perform experiment 1.

E is an ordinary lamp.

A is a ball about the same size as the globe of the lamp.

D is a paper screen representing the shadow which covers one half of the tall and
stretches away behind it.

F and G are wire mounts. They hold the ball and the screen in position and allow the
teacher's hands to be free to turn the ball by means of the extended wire at H.
M.B.—This lesson is often spoiled by the teacher attempting to hold his apparatus
in his hands whilst giving the lesson.

d Direction off SUNS CENTRE

and LINE én PLANE of
EARTHS ORBIT "

B. Fig. 2. A globe held before a light toshow the light and the dark parts respectively.
Then slowly rotated to illustrate the change from night to day and wice wersa.
This is a slight variation of experiment 1. Only slow progress must be expected in

this lesson, and only by a series of graduated experiments such as these can the class

be led to grasp the movements of the earth, which on account of their magnitude are

."_‘}'U['Id [II" actual EhllJ:-l'_"'I"'-';I,l,]l}ﬂ I_l!‘ Lht |_|l';-|_rn|_‘T_

The truths taught are not perfectly grasped until they can be stated in the scholar’s
own words.

N
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C. The beginning, end, and course of a point on the globe in the
light and in the dark respectively.

1. Select a point on the dark half of the globe and then slowly
rotate towards the lighted portion of the globe. The class to
watch carefully and state when the light is first seen from the
point selected,

2, Turn the point round in the same direction until the light is
ready to disappear, The class, or some member of it, to
state when the light becomes hid from view,

3. The course over which the point has been carried from the
position where the light became first visible to that where it
disappeared is the light or day course, Thence round again
to the light is the dark or night course,

These statements can be obtained from the class by following

the direction given on the right hand page.

D. Application of the above truths in explanation of the chief
phenomena of day and night.

I. Aﬁ{aﬂﬂt IMOVEMENTS,

‘he sun rises every morning in the east, passes across the
heavens and then sets in the west. The progress of the
sun over the sky from rising to setting forms the Day.
After the sun has set in the west, darkness begins and continues
until the sun reappears the following morning in the east ; this
interval of darkness forms the Night.

2, Real movements causing day and night.

The earth by its rotation causes the sun to rise and to appear
to cross the heavens and then to set in the west, and this
movement of the earth causes the recurrence of day and
nightu

E. Terms and definitions,

1. Diwrnal movement is the name given to the rotatory motion of
the earth which causes day and night,

5, Axis. In rotating a ball or globe there is a line running
through the sphere which does not move, This line of no
movement is the axis.

3, Poles, The ends of this axis on the earth's surface are termed
the north and south poles respectively.

Summary—

1. A sphere or ball when turned towards the light has one half its sutface in the
light ; the other half is in the dark.

2. By mtntinﬁ the ball every place in turn is half its journey in the light and the
n:m:l‘lning alf in the dark.

3. Similarly a globe representing the earth may be shown to be half in the light and
half in the dark, and by rotating the &:Inhe, every place moves hall its course in
the light and half in the dark. The light course represents the day, the dark
course the night.

4 The sun appears to rise, to cross the heavens, and to set.

e, These appearances are due to the earth rotating once every twenty-four hours.

6. This rotatory motion is called the diurnal movement. The line of no movement

is called the earth's axis, The ends of this axis are the poles.
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C. Fig. 3. Usethe model again first presented to the class. :

Direct attention to K. As this cannot be seen on account of the screen, its posi-
tion may be noted by means of a diagram like the above drawing made on the
blackboard.

1. Bring slowly the point K from beneath the screen to C, where the light first

becomes visible.
Repeat this operation by allowing different scholars to turn the ball by the
wire at H until the letter K marked on the ball comes into the light,

2. Similarly allow members of the class to rotate the ball until various points
selected by themselves are brought to the position where the light dis-
ApPpPEnrs. .

3. Then allow others to take a place through the entire light course: and
~  similarly through the dark course,

D, 1. The scholars observe these apparent movements many days in the year, and
although they may not be able to give reasons for them they will state the facts in
reply to the teacher’s questioning.

The children must be encouraged to state their notions of a complete day and
night in their own words, the teacher should perfect their statement only when the
notions which are being taught are evidently grasped. Full statements such as
those on the left may afterwards be written on the board and repeated by the class.

Fig. 4. A globe half enclosed in a
screen to be used in the same way as
the ball in Fig. 3. The scholars to
indicate positions at which the sun is
ristnge and selling, also where it 15
mirdday and where 1t is wmddnighi on
the globe at the same time,

2. By contrast with a globe that is
stationary, bring out the notion that
TO THE SUN in order to cause the sun to rise and
set at any place the globe must
rotate.

E. Supply the term for this rota-
tory movement and show the position
of the axis and poles. The class
gshould be encouraged to attempt sim-
ple definitions of each of the terms
stated.
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LESSONS IN GRAMMAR.

Introductory.—The subjects of school instruction hitherto
considered have been found to yield a two-fold result, viz. (1)
there has been the accumulation of information, and (2) there
has been intellectual training. Every subject, however, whilst
it secures both the above effects, does not yield these results in
an equal amount. Reading, for example, is largely of service
for the information it yields; writing for its practical value ;
arithmetic is perhaps equally valuable as a practical art and as
an intellectual discipline ; and geography is of most value for
the information its study secures. Lessons in English grammar
are of use, not so much for the knowledge they yield as for the
intellectual discipline they afford.

How the correct use of the mother tongue is
mainly acquired.—English is spoken correctly or otherwise
chiefly by imitation of the language as it is used by others.
If, therefore, we wish to enable our pupils to speak correctly we
secure this end best by the following amongst other means :—

i, By the use of correct speech in their presence both in
the school and in the home.

ii. By plenty of exercise in reading good authors, and by
committing to memory choice passages of poetry,

iii, By practising them as frequently as possible in the use
of good language, as, e.g. by the following school
eXEICISes i—

(@) Answering questions in full and complete
sentences,

(4) Simple composition exercises upon lessons
previously taught, or a narrative just read.

(c) Correcting all errors in statements both oral
and written.

¢ The direct operation and use of grammar rules in improving
our speech and making it correct,” says Dr. Fitch, ‘ can hardly
be said to exist at all.  For we all learn to speak the English
language in one fashion or apother without the aid of books.
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In answer to such questions as (1) What is a noun ? (2) What is a verb ?
the outline of a definition of each part of speech may be expected from
the class, and the exercise completed by the scholars selecting words belong-
ing to each group from their reading lesson for the day.

The intellectual exercises in the lesson sketched
above are as follows:—

1. The use of the words in each sentence has been contrasted,

This is the intellectual operation termed * Discrimination’ or the
recognition of difference.

2. The four sentences have yielded two distinct groups of
words each of which furnishes material for the exercise of

classification.

The essential effort of intellect in the formation of these groups or
classes of words is ¢ Assimilation’ or identifying similarities,

3. When the words constituting each class are compared they
are found to be united by a single common quality or
feature, viz., in the one case they are ‘ names of things,’ in
the other they ‘indicate actions.’

Each class of words has other qualities or features nol common to
the whole group, e.g., the length of the words, and the spelling,
whether names of animate or inanimate objects, &c, ; these, however,
are disregarded, and the attention is fixed upon the one characteristic
quality or feature which each class respectively presents.

The intellectual exercise of turning the mind from the considera-
tion of certain qualities or features is clearly of the same nature as
that termed abstraction in the formation of the general notion,

and the effort of fixing attention upon the commen quality or feature
in the class of words leads to the formation of a generalization.

4. The word ‘Noun’ represents the grammatical notion
arrived at by the succession of intellectual operations just
enumerated, and the definition ‘a noun is the name of
anything’ sets out in the form of a proposition the full mean-

ing of the term, so far as the lesson has determined that
meaning.

If the young teacher refer to pp. 51—53. he will at once see how
closely the whole of the above series of intellectual efforts resembles
those used in forming the *general notion,” Instead of resting
upon a knowledge of particular objects, however, as is the case in
forming a general notion, the entire set of intellectual oIpcmtions
—comparison, abstraction and generalization—is based upon a
knowledge of words, and that, not of their spelling or pronuncia-
tion, but of the value of each word in the structure of a sentence
viewed as an expression of thought.
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B

noun

B.

(@) Kesults of Comparison. — The (a) The result of the act of compari-

standing for ‘one’ is  =on should be announced by the class.

changed by the addition of ‘s’ If it cannot be done at first, other

examples must be supplied until suc-

to indicate ‘more than one.’ cess is achieved.

(&) Terms wused to indicate these resulls.,
Singular Number is used when (6) These terms *singular’ and

one object is named.

‘plural’ are supplied by the
teacher.

Plural Number is used when
more than one is named.

(¢) This rule will be stated in answer
to the guestion: How do you form

() Rule or Frinciple established. —  the plural from the singular? When
Singular nouns are changed to  correctly stated it should be com-

the plural by the addition of ‘s.’

mitted to memory.

Examples supplied for the consideration of the class during

the teaching of Grammar should consist of complete
sentences rather than isolated words. This method of
teaching secures the following amongst other advan-

tages :(—

(@)

(4)

()

()
(¢)

The full significance of a word as a ‘part of speech’ can
frequently be detected only by its force in a completed

sentence.

The cases of nouns, and the different parts of speech which the
same word frequently assumes, can only be determined by this

method. _

The pupils are in danger of confounding the word with the
thing for which it stands, when the word is used in its isolated
form.

When other words are joined to the one under discussion, the
full advantage of contrast as a teaching device is utilised.

The practice of considering words as they are related to one
another in sentences, and especially the-effort to form complete
statements on the part of the scholar, is a valuable training

in the use of language.

4. The introduction of Grammatical ¢ terms,” ¢ definitions,’ a_nd
‘rules’ should be delayed until the notions, or truths which

they embody, have been taught.

!

A lesson should never begin with a definition. One of the oldest

\ maxims 1n _teaching is ‘never {0 supply a lerin until it is required,’
and in no lessons should this maxim be followed more consis-

tently than in the Grammar lesson.
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Specimen Notes of a portion of a Lesson
on the ADVERB.

Examples and Definitions,

A. Preparatory Sentences.
I. The children work.
2. The horses galloped.
3. Alfred ruled England.
4. The scholars respected him,

Changed to :(—
I, The children work

m errilx.

2. The horses galloped

quickly.
3. Alfred ruled England

well.

4. The scholars respected
him much.

B. Truth taught.—Words are added
to a verb to tell more about the
action which it expresses. Such
words are termed adverds.

C. Definition. — An adverb is a
word used to modify the mean-
ing of a verb,

Teaching Suggestions.

A,

Write these sentences on the board
and ask the class to indicate in each
case (1) the name of the action, (2) the
name of the doer ; thus prepare for the
additions.in the next set of sentences.

The first example may be ex-
tended by the teacher, thus, *chil-
dren sometimes work guickly and
well ; sometimes the work is
done slowely and not seed!; to-day
we will say the work is done wmrer-
rilyp!

Now ask the children to extend
each of the sentences, 2, 3, and 4, and
to make other sentences of their own
containing similar additions to the
verhb.

Carefully select wverbs requiring
other adverbs than those ending
in ‘I

B.

Allow the class to :—
1. Name all the added words.

2, State the part of speech they
tell something about.

3. What they do to the verb.

The teacher must supply
the name ' adverd.’

C

The children to state the definition.

The order in which lessons in grammar are to be
arranged.—It has already been stated that children should
have a good acquaintance with language, both oral and written,
before they attempt the formal study of grammar. It has also
been shown that when lessons in grammar are commenced
they should uniformly present their illustrative examples in the
form of complete sentences, The following order of lessons
and accompaniment of suggested method, by Dr. IFitch, puts
the disputed question of ‘werds wversus sentemces’ in a way
which completely commends itself to most practical teachers,

He says*—

®* J.ectures on Teaching, p. 202,

U
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Mr. D. F. FEaron, formerly one of Her Majesty’s Inspectors
of Schools, writing on the same subject says *:—

*The proper way to teach English grammar is not to begin, as in
the case of Latin, or of any other highly inflected language, with the
stud__-,r of the noun, adjective and verb, and their inflexions, but to
begin with the study of their logical relations; or, in other words,
to begin with the analysis of sentences. 1t is absurd to waste time over
learning the cases of nouns which have lost all their case endings, and
have substituted for those case endings structural position, or logical
relation in the sentence. What is wanted is to get as quickly as
possible a notion of the structure of the sentence, and of the logical
relation of its parts. And for this purpose the teaching of English
grammar should be begun, and based throughout its course, on the
analysis of sentences. The teacher should, immediately after impart-
ing the first elementary notions and general definitions, proceed to the
subject and predicate, beginning with the nowun and promoun as
the subject, and with intransitive zerbs as verbs of complete
predication.

He should then pass on to the direct objective relations of nouns
and pronouns with verbs of incomplete predication, introducing no more
study of case endings than is absolutely necessary for the purposes of
the pronouns; mnumber, gender, person, tense, mood, and woice should be
taught as modifications of these relations.

Having thoroughly worked these forms and relations of the noun,
pronoun, and verb, always by means of the structure of a simple
sentence, the teacher should proceed to the enlargement of the subject,
and thereby introduce for the first time the so-called possessize case
ending of nouns and personal pronouns, the adjective, the moun in
apposition, the possessive pronouns, and the participle.

Having treated of the simplest forms of enlargement of the subject,
he should proceed to the simplest forms of extension of the predicate.
In this relation he should first introduce the adzers, showing its use
both for extending the predicate and by means of the adjective for
further enlarging the subject. He should then introduce the indirect
objective relation of nouns and pronouns (such as that which is called,
by analogy with Latin, the dative case), always as a means of extend-
ing the predicate.

All through this course of teaching it is an essential thing that the children
should be required to make and form simple sentences in various ways, so as
thoroughly to understand the practical application of what they are learning
to the art of speaking and writing correctly.

The teacher should then go on, by way of further extension of the
predicate, and of further enlargement of the subject, to the use of the
preposition with nouns and pronouns. After this he should proceed
to easy types of complex sentences ; teaching the children the use of
the subordinate sentence, and therewith introducing to them for the
first time the conjunction, the relative prononun, and those words such
as Ay which answer the purpose of a relative pronoun and preposition

* School Inspection, p. 47.
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SPECIMEN NOTES OF A LESSON ON ‘VOICE.’

EXAMPLES AND TRUTHS.

1. Introductory Revision.
(a) Examples.
The girl is playing.
The horse ran away.
John came home to-day.
(b) Truths.

The Subject of a sentence is
the person or thing about which
something is said ; the Predicate
is that which is said about the
subject,

2. A comparison of the
different relations which
the subject may bear to
the predicate.

(a) Examples,
(1.) The boy saw his father.
2.) The boy was seen by his father,
3.) The teacher loves his children,
(4.) The teacher is loved by his
children.
(b) Truth taught.

The same word as subject
sometimes denotes the doer of
the action, and sometimes the
person or thing acted upon,

3. The means of expressing
these different relations,
viz., Voice,

SENTENCES (a).

The subj, denotes

SENTENCES (b).
The subj. denotes
the doer of the the sufferer of
action, the action.

The subject is the same word in each
case. Whether the subject, however,
is the doer or the sufferer of the action
is shown by the form of the verb.

Thus Voice is a change in the
form of the verb to denote whether
the subject is the doer or the sufferer
of the action,

METHOD OF
TREATING THEM.

Supply examples like the accom-
panying, and ask the children to pick
out by means of previous teaching the
Subject and Predicate in each sen-
tence. Encourage the Scholars to
construct s milar sentences and to
analyse them. Ask for definitions
of Subject and Predicate,

Contrast sentences (1) and (3) with
(2) and (4) and thus lead the scholars
to see that in the former pair the
Subject denotes the doer of the action,
whilst in the latter pair the Subject is
the name of the person upon whom
the action is performed.

Introduce the term ‘sufferer of the
action ' in place of the phrase ‘person
upon whom," &c.

Give exercises as a means of revi:
sion, the teacher at first supplying the
active form, and the children making
the change to the passive form,

Again contrast sentences (1) and (3)
with sentences (2)and (4). The chil-
dren will at once see that the differ-
ence between them is not due to any
change in the form of the subject.
By asking them to look where the
changes in form take place, and, if
necessary, by supplying the class with
more illustrative examples, they may
be led to see that the difference in the
two sets of examples is shown by a
change in the form of the verb,

Now give the name of this change,
viz., Voice.

The definition, in outline, should be
supplied by the class,
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The successful study of history as a means of culture requires a consider-
able acquaintance with the various communities of mankind as they are now
socially and politically related. ¢The full bearing of history,’ says Dr.
Bain, ‘cannot be understood without much previous knowledge, and some
experience of the world, and where these requisites are found, there is little
need for a teacher.” A preparation for the more formal study of history
should include (1) a knowledge of political geography sufficient to place the
learner in possession of the main facts concerning the character, position,
and power of the chief nations on the globe. (2) A knowledge and some
experience of the social relations which regulate the actions of commu-
nities, and of the political relations which regulate the actions of the state,
and (3) a literary ability sufficient to enable the learner to understand a
fairly difficult English author,

Without entering further into the nature of the study, it remains to pass
briefly under review the various intellectual powers, and see how far these
are affected by such a scheme of historical study as would be suited to
the higher classes of our schools.

1. Observation.—Whilst the past is most readily understood by a wide
observation of the present, and therefore the ability to observe the
various relations—social and political—which exist amongst com-
munities to-day is of assistance in any attempt to realise the past,
there is nothing in the study itself beyond the inspection of
historical remains—castles, articles of dress, furniture, &c., to
exercise the observation.

2. Memory.—History is frequently made a mere matter of memory.
Strings of dates are learned by heart, and the chiefl events of a

eriod are arranged in a set order under definite and similar headings
or every reign—thus presenting to the learner a mass of dis-
connected details which, if they are learned at all, are mastered
either by frequent repetition, or by the aid of mnemonics, and when
learned are used and then quickly forgotten. Instruction of this
kind is of little worth for the knowledge gained and of less value
for the discipline afforded. It is true that the facts of history need
to be learned, and their sequence remembered ; the memory, how-
ever, will have little difficulty in retaining either, if the true
connection between the facts be clearly shown. The association
of the events of history so as to indicate to the learner the connec-
tion between cause and effect will be found helpful to the acquisition
of sound historical knowledge, and at the same time conduce to
the development of a good memory. P

3. Imagination.—The effort to reproduce the conditions of a past
age is allied to that of realizing the aspects of life and surround-
ings of a people whom some renowned traveller reveals to our
notice for the hrst time. At every stage of the study of history
the exercise should make a demand upon the imagination, and
only those who by its activity are able to realize the past make
either good teachers or apt learners of the subject.

4. Fudgment,—The study of history provides for considerable freedom
of opinion. Men and their actions, either as individuals or in com-
munities, are constantly being subject to criticism; judgment is being
passed upon them, and in accepting the judgment of others we are
gradually introduced to the recognised standards by which men and






194

Oral Teaching and Mental Training.

—_

special attention to one period, carries away with him from school,
not only a fund of knowledge which will hold together and retain
its place in the mind, but also right notions of what historical
investigation really is, and of the manner in which the annals of

a period should hereafter be studied.

In short, it is by no means

necessary that a pupil should take with him into the world all the
facts of a school history, but it #s necessary that he should be
provided with a taste for historical reading, and with both the
power and the disposition to study the subject systematically for

himself.’

SPECIMEN NOTES OF A LESSON ON THE TIMES AND
CHARACTER OF KING ALFRED.

CHIEF EVENTS IN THE
LIFE OF ALFRED, AND

A.

THE TRUTHS
THEY ILLUSTRATE.

Alfred’s youth and training.
Born at Wantage (1) A.D.
849. Taught to love reading

by his mother,(*) and gained

knowledge of the world and
himself by travel and manly
sports. He became experienced
in rule by assisting his three
brothers, who successively pre-
ceded him in the work .of
defending and governing the
kingdom of Wessex.

 Alfred the Warrior.

Alfred became king upon the
death of Elthelred, (15 who was
then in the midst of a severe
conflict with the Danes.

Within three years the Danes
had established themselves in
Mercia,(*) Northumbria, and
East Anglia, and they were
preparing to attack Alfred’s
Kingdom of Wessex.

Alfred defeated theland forces
at Exeter,(3) and the Danish
Navy at Swanage,(¥) but was
afterwards himself defeatecl and
driven into retreat on the Isle
of Athelney. (")

HOW THESE EVENTS

MAY BE IMPARTED,

AND THE TRUTHS
IMPRESSED.

A.

I.

3-

Show position on the map. Nearlyin
the centre of the Kingdom of Wessex.

Impress difficulty of instruction in
these early times, there being no
schools, and no books. Travel and
private instruction the only means of
gaining knowledge.

Enumerate Alfred’s immediate pre-
decessors, and relate how his life of
hunter and student prepared him to
become the warrior and ruler.

State difference between succession
to the throne then and now,
and also how that the disturbed
nature of the times required a king to
lead in war as well as to rule in
peace.

These divisions may be sketched on a
map. Compare with divisions of
Ireland to-day, or those of the German
Empire before 1871.

Graphically describe the siege and
the people starved into surrender.

Impress by stating how the fog
assisted the English and caused the
Danes to be wrecked on the rocks.

Alfred’s disguise, his absorption in
his kingdom's woes and consequent
neglect of the baking cakes, the
housewife’s return and the scolding of
Alfred, are incidents which arouse
the scholar's interest and should be
graphically told.
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Observation and Experiment zersus Bookwork.—The

value of gaining knowledge, direct and first hand, from actual
inspection of objects, and from the performance of ‘experiments,
has been repeatedly enforced in preceding pages of this book.
The advantages of this method of instruction are many, and
amongst others the following may be quoted :—

I-
.2..

3

—-

Knowledge becomes full and complete.
Knowledge is gained with least expenditure of effort,

Knowledge is retained more permanently, and when needed again is
recovered more readily than when received in the shape of information
froma text-book. Thisisthe moreimportant when it isremembered that
the after efforts of imagination, conception, and reasoning, depend for
value mainly upon the accuracy and fulness of our observed knowledge.

The attention of the learner is stimulated during the effort of observa-
tion, and in time the Aabif of close attention is formed.

The exercise of the various organs of sense, especially of the eye in
seeing, and of the hand in skilful muscular movements, results in the
development of power in each sense organ. In this way sense training
may be carried to a considerable degree of perfection. The knowledge

gained through the senses thus trained, becomes of high value for other
and higher intellectual effort.

Professor Huxley says :—* If scientific training is to yield the most
eminent results, it must be pracfical/, that is to say, in explaining to a
child the general phenomena of nature you must, as far as possible,
give reality to your teaching by object lessons. 1In teaching him
botany, he must handle the plants and dissect the flowers for himself =
in teaching him physics and chemistry, you must not be solicitous to
fill him with information, but you must be careful that what he learns
he knows of his own knowledge. Do not be satisfied with telling him
that a magnet attracts iron. Let him see that it does; let him feel
the pull of the one upon the other for himself. He should not merely
be told a thing, but made to see, by the use of his own intellect and
ability, that the thing is so, and not otherwise. The great peculiarity
of scientific training—that in virtue of which it cannot be replaced by
any other discipline whatever—is this bringing of the mind directly
into contact with fact, and practising the mind in the completest form
of induction, that is to say, in drawing conclusions from particular
facts made known by immediate observation of nature.’

The same authority, in giving. evidence before the Commission on
Scientific Instruction, says :—*‘ The great blunder our people make is
that of attempting to teach from books; our schoolmasters have largely
been taught from books and nothing but books. The consequence is
that when they attempt to deal with scientific teaching they make
nothing of it. If you are setting to work to teach a child science, you
must teach it through its eyes, and its hands, and its senses.’®

i ——

* The true method of science teaching is fully discussed in Dr. Payne's Works, Vol. I.
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_Iffor example a piece of wood, a cork, and a feather be thrown into water,
they are seen to float, and the observer is justified in coming to the con-
clusion that ‘all light bodies float upon water.’

After further exﬁeriment with a stone, a piece of iron, and a piece of
lead, another truth becomes manifest, viz., that ‘keapy lodies sink in
water.” If these experiments be still further extended, a substance may be
found that just remains suspended in the water, and upon comparing its
weight with that of an equal bulk of water, they are found to be of exactly
the same weight or density. The observer now arrives at a more general
truth or principle than any of those first announced. It is stated in some
such form as the following :—A substance of the same weight as its own
bulk of water remains immersed in water wherever it is placed ; it neither
floats on the surface nor sinks to the bottom. Further, a substance which
is lighter than an equal bulk of water, floats, leaving just as much of its
bulk in water as displaces the water which is equal to its own weight; and
lastly, that a substance sinks in water when it is heavier than its own bulk
of the water in which it is placed.

These truths are arrived at by examining individual facts and by
experiment, and hence the reasoning is inducfive. When a fresh sub-
stance is submitted for investigation, and the guestion is asked, Will it
float, or sink ? an answer is obtained by applying the general law
established above. If lighter than its own bulk of water it will float;
if, on the other hand, it is heavier, then it will sink. These two conclu-
sions are not arrived at by the method of experiment, but by a process
of reasoning—the general truths already established have been ap-
plied in each case, and hence the results have been obtained by
 deductive reasoning.’

SPECIMEN SCHEMES OF SCIENCE LESSONS ARRANGED
IN LOGICAL SERIES.*

Introduction.—In order that full advantage may be derived
from any course of lessons in science it is necessary that such
lessons should be given mainly by experiment and illustration,
and that the entire course should be mapped out in a carefully-
graduated and logically-arranged series. The sciences which
demand the regular sequence of a series of lessons are of
especial advantage for the higher intellectual training which
they afford. The following are suggested series of lessons in
the subjects of sownd, light, and electricity, respectively.  The
schemes of lessons are followed by specimens of teaching.

* These schemes of lessons have been worked out by Messrs. Brook and Elderkin,
the head masters of the Westminster Practising Schools, and are inserted by their
permission,
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- ==

vibration of monochord string. Introduce Chladni’s plate, with sand.
All these show too that when a boy gives out a musical note some-
thing within his throat and the air without are in a state of vibration,

F. Sounding boards.

I. Show connection of vibration and air waves,

2. ‘F{ibrate a +string without a sound board, strike a fork and let it
;ﬁbr::ite without the sound box; now place both over sound
oards.

3. Let boys note the use of sound boards in pianos, violins, etc.

G. Pitch of different Notes.

1. Make a long reed out of a lath. Screw to a table or clamp,
Have laths of different lengths. Show rate of vibration, Take
a harmonium and show the set of reeds. Analyse a concertina.
Show reed of clarionet.

2. Show string vibrations on a lar%e scale with rope stretched
across room. Produce nodes. Show monochord, and place
riders on nodes and ventral segments,

3. Stretch strings with different weights, and thus illustrate law.

4. Show properties of thick and thin strings of metal and catgut,
e,

H. Musical Instruments.
(a) Mdde with Strings.

1. Take violin and refer to sound-board. Show effects of
tightening strings, Refer to different thickness of strings
and the difference in pitch.

2. Refer also to harp, piano, guitar, &c., as stringed instru-
ments. Note the differences in length and thickness of
strings.

(&) Made with FPipes.

I. Hold a fork over a large boiling tube, being partially
filled with water. Show that at a certain point the fork
is heard with distinctness. The column of air is then
vibrating in resonance.

2. Explain structure of a tin whistle and use of air column,

I, Nodes and Beats.

I. Show organ pipe and explain its structure. Show open pipe
and stopped pipe.

2. Show the use of the holes in flute and whistle,

3. Explain the production of nodes in a string ; also in organ pipe.
Modes of showing these latter.

4. Blow into organ pipes of slightly different pitch. Let children
notice unpleasant sound. FPlay on harmonium, on two keys of
low and of almost the same pitch.

5. Draw diagram on the board of two sets of waves, say three and
four inches apart, and show the coincidence at every twelve
inches ; show the connection with beats, :
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Hi

I

A prism. Its structure.
Two prisms forming a convex lens, also a concave lens.

Lenses.

sl M
(a) Convex st points as above for concave mirrors.
2nd objects as above for concave mirrors.

(&) Concave 3rd concave lenses as above for convex mirrors,
The eye, its structure—model t6 be shown.
Spectacles for long and short sight.
Reflection and refraction.

Twilight ; mirage, multiplication of images in one mirror, scatter-
ing of light, damp towel, broken glass, a cloud—its body and edges.

Optical instruments.

1. Microscope, for very near distances. Object between principal
focus and lens.

2. Magic lantern, object near to the principal focus,

3. Camera, nb]ect beyond principal focus.

4. Telescope, object at a great distance.

Dispersion of light.
Prism and slit, Rainbow,

SCHEME OF LESSONS' IN - BELECTRIGIIN:

(SPECIFIC SUBJECT.)

Lessons in Logical Sequence. Apparatus required in each lesson.

I'

w

Seaiing wax ruhhe& with 1. (a) Sealing wax and Aannel pad.
flannel, and a glass rod rubbed (6) Glass rod and silk pad.

with silk, attract light bodies. (6} Small iboesabyine i, DAt
metal, and feathers.

Proof that there are two elec- 2. Same as in last lesson, together with

tricities, means for suspending or balancing the
rods.,

Like electricities TEPE]r and 3. Same as No. 2, with the addition of an

unlike attract. ebonite rod.

Induction. ! 4. (a)Glass, sealing wax, rod and rubber,

(4) Lath and insulator, small pieces ot
paper, or bran.

(c) Umbrella or body which can be

suspended.
Balls, potatoes, or eggs may . Rods and rubbers, with objects named,
be charged inductively. and insulators ; connecting wire.

(Contrast this with magne-
tism,)
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ECLIPSES OF THE MOON.

(A LESSON ON SHADOWS.)

!nfﬂr}nﬂfr'ﬂn arranged under Headings.

A. Shadows. (Simple experiments.)

I'

L2

The shadow of a sphere is circular in shape, and if the light
comes from a point, the circumference of the shadow is larger
than the circumference of the ball. )

The screen receiving the shadow must be held perpendicularly to the
direction of the shadow in all these experiments.

The effect of turning the screen round, upon the shape of the shadow,
may be observed by the scholars, and they should be encouraged to state
what they see.

If the ball is smaller than the luminous object (as, for instance,
in the case of the lamp and ball in fig. 2), the circumference of
the shadow is smaller than the circumference of the ball. The
further the screen is removed, the smaller the shadow becomes.

A second shadow, less dark than the first, may frequently be
detected surrounding the dark inner shadow. :
The room must be darkened in order to show half shades to
a class.

The dark inner shadow is termed the umbra, the surround-
ing and lighter shade is termed the penumbra.

B. Application of the above truths in explanation of the phenomena
of lunar eclipses.

When the earth and moon are in a direct line with the sun, and
the moon is on the side of the earth opposite the sun, the moon
enters the shadow of the earth and becomes eclipsed.

In fig. 3, E represents the earth with umbra and penumbra.

M 1 represents the moon approaching the earth's shadow.

M 2 represents the moon eclipsed.

The moon can only be in the position described in paragraph 1
when it is full moon, or when it is in opposition.

Hence an eclipse of the moon can occur only when the moon is

at, or near, full moon.

Whilst this is true and not difficult to.understand, we know
from frequent observation that the moon is not always eclipsed -
when it is full, 7.e., every month. The reason of this is difhcult
to state and can only be understood by the aid of diagrams
and models. ;

The following paragraphs present an explanation by means
of statement and diagrammatic illustration.
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Illustrations, Teaching Hints, &c.

A. Fir. 1.5 is a circular and enlarged shadow on the screen AB.

LP is the position of the light.
SP is a sphere or ball whose shadow alls on AB.

Fig. 2. The umbra is represented by the dark circular shade.

2 Show this experiment, and.mark the limits of the umbra on the screen.  Then, by
diagram, illustrate its fﬂrmnhﬂn by |::|r;|,1.-~r11:;‘3,r :-"LL. and BD c::.ntnmcd to the screen
EF. Change the position of the screen EF ; the umbra will be larger or smaller
a3 the screen is moved towards or away from the sphere CD.

3 Explain by similar methods the position and size of the penumbra.

B. Fig. 3. A model constructed in the following way will be very helpful at
this stage :— '

Take a ball to represent the earth. A cone of black paper may be fitted on to
the ball so as to cover the dark half, Let this cone extend some distance in the
direction of M2, so0 as to represent the ‘cone of shade.” A small ball should be
slowly moved across the end of the paper cone : it will illustrate at different points
of this movement both partial and total eclipse of the moon.

Refer to an almanac for the year and compare the times when Eiil‘l]‘-'ﬂ!.‘f‘- of the moon
are q:xpr_"ctl_'d to occur with tl!H,“.ﬂ'.-'r:.r!'Jf.' which the moon will be in at the same time. In
this way the connection between eclipse and full moon will be established.
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C. Why is there not an eclipse of the moon every month, viz., at
every full moon ?

In reply :—

1. The moon moves round the earth in an orbit whose plane is
inclined about 5° to the plane of the earth’s orbital movement
round the sun. :

Particular attention must be directed to the moon’s position
when crossing the second plane, and also when furthest away
from this plane, 7.e., at C and X respectively, fig. 4.

2, The moon is represented ‘in opposition, or full, in fig. A,
diagram g, but is not eclipsed because the moon is a considerable
distance above the earth’s shadow. :

3. The moon is represented ‘in opposition,’ or full, in fig. B, and
in this case it is eclipsed. Why? Because it is not only full
moon, it is at the same time at, or near, the point where the
moon’s orbit crosses the plane of the earth's orbit.

The earth's shadow always stretches away from the sphere with its
axis in the plane of the earth's orbit. Hence, when the moon at full
happens to be near the earth’s orbital plane it passes into the garth’s
shadow and is eclipsed.

4. The crossing points of the two planes which the moon must pass
every month, are termed nodes. When, therefore, the moon
is ‘full’ and at or near its nodes it will be eclipsed.

Summary—

The shadow of a ball or globe is circular when cast on a screen held vertically
to its direction. :
The size of the shadow depends upon

(@) The size of the luminous object.

(#) The distance of the screen from the object casting the shadow.
Wh’;n the luminous object is larger than a point a penumbra surrounds the
umbra.
An eclipse of the moon can occur only at or near full moon.
The reason of this :—

(@) The moon's orbit is inclined 5° to the earth’s orbit.

(#) The shadow of the earth is cast in the direction of its own orbit.

(c) The moon can enter this shadow only when 3

(1) in opposition or *full’ ; (z) when crossing the earth’s orbit.

The moon is not eclipsed every * full moon’ because often it is full and either
above or below the earth's shadow. ;

. The moon is always eclipsed when it ulfils the two following conditions :—

1. It is full moon.
2. At, or near, its ‘ nodes.
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C. 1. Fig. 4 Diagram showing
A, the upper half of one plane, cut ting
a second plane B along the line CD.

Fig. 5.

2. Fig. A. Shows the conditions in which the moon, though full, is not brought into
contact with the earth's cone of shade.

3. Fig. B. Exhibits the moon at full, at that part of its orbit ‘most favourable for an
eclipse. 3

4. ‘A model of a very simple kind is very helpful at this stage. Itismade asfollows :—

Take a sheet of cardboard to represent the earth’s orbital plane, mark on it the
position of the earth's orbit. Then at the positions occupied by figures A and B insert
differently coloured cardboard planes to represent the moon's orbit. With balls to
represent the position of the sun and that of the earth, and a movable ball to represent
the moon firstly as in fig. B and secondly as in fig. A, there will be very little difficulty
in realizing the conditions favourable for a lunar eclipse.

Questions for Examination.

1. Experiment with the shadow of a plate | 6. Draw a diagram showing the moon in
and a ball. State any differences you opposition and eclipsed.
observe in the results.

2. When is the shadow larger than the 7. Draw a second diagram to show the

object casting it ? moon in opposition, or ‘full,” and not
: s . eclipsed.
3. Show by the aid of a diagram the =
formation of a ° penumbra' and an vy
RS 8. State the two conditions which must

2 be fulfilled for the moon to be eclipsed.
4. Whatmust bethe astronomical position 5

of the moon in order to be eclipsed ?

s. At what angle is the moon's orbit |
inclined to that of the earth ? |

g. How often during the course of a
year is the moon in a position. favour-
able for an ‘ eclipse of the moon’?
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- THE PLACE OF LANGUAGE IN, TEACHING.

Introduction.—It was stated in the opening chapters of
this book that to secure the highest intellectual attainment the
scholar needs to be brought into living contact with a teacher.
This: living contact is brought about mainly by means of
language. By his language the teacher communicates informa-
tion whilst he stimulates his pupils to effort in sympathy
with his own, and by his speech the scholar makes clear that
thought has been awakened, and that knowledge has been
acquired, The importance of language in the work of teach-
ing becomes very evident if we consider how very little could
be accomplished without it. In the following chapter it is
intended to set forth, in brief outline, a simple statement of the
use and the value of language at each stage of intellectual
progress. :

Language and Observation.

If we watch a child in the midst of novel surroundings its
repeated enquifyis, ¢ What is this?’ ¢ What is that?’ Any new
thing, or any new feature in a more or less familiar thing,
stimulates the enquiry of the child, We satisfy this natural
craving immediately we associate a name with the new
impression. What is there in the child’s nature prompting
this enquiry, and how is it that the child appears to be satisfied
whenever the teacher or parent supplies a word or words? Is
not the solution of the latter problem to be found in the fact
that the child wishes to preserve the newly-found knowledge?
Does not the child, so soon as it meets with its companions in
the home, appear to delight in telling them all the novelties it
has seen? Evidently the word or words it asked for enables
the child both to retain and to display its knowledge.

The child, furthermore, by its ability to bring up past impressions at the
suggestion of words is enabled to compare these revived impressions with
the new impression it afterwards receives, and in this way it is enabled to
extend its stores of knowledge. For example, we suppose a child has
recognised the quality of ¢ transparency’ in the window pane. As soon as

it looks into a shallow pool of clear water, it is able at once to state some-
thing about the water. If asked, the child will say ‘the water is transparent.’
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-

knowledge indicated by the words used. The questions a child sometimes
ventures to put to its parents and teachers reveal the struggle after know-
ledge which is working in the child’s mind, and the attempt t6 use language
somewhat in advance of its own knowledge marks the child’s ambition to
reach the level of its superiors. The fulness of the language used in the
home and the school has its effect upon the child’s mind, stimulating it
much in the same way as the language of a nation stimulates to intellectual
effort all who listen to, or who use it.

The introduction of new words in school lessons.

The reading lesson sometimes introduces new words.  This is right
so long as the new words are not too numerous. A reading book
crowded with unfamiliar words is a positive hindrance to the practice
of good reading. The context often throws light upon the meaning of
new words in a reading lesson. When this is not the case the teacher
must explain. Children should be encouraged in the use of the words
they hear or read. On no account should such early use of new words
be met by ridicule. The gradual approximation to the correct use'of
the lanFuage they either hear or read is one of the most certain indica-
tions of a growing intelligence.

There are some words which should be used with precision and
accuracy from the first. Such words, for example, as are descriptive
of the gifts and occupations of the infants’ school. Words introduced
to name objects and qualities of objects in elementary science and
grammatical terms belong to this class. Itis in this sense that the
maxim ‘ ideas before words’ must be understood.

Language and Memory.

~ As we proceed higher up the scale of intellectual activity the
greater become the need and the value of language. Most of
our mental images are stored in association with, and are
reproduced at the suggestion of words. It is true that there
are other associations by means of which impressions (mental
images) are suggested. For example, the sight of a familiar
face suggests a name, the last time the sameface was seen, and
the place. For one such suggestion by contact with actual
objects, however, we have very many mental images called to
remembrance by the use of words.

The power of verbal association is one of the most valuable that
the human intellect possesses. A good verbal memory generally
marks out a more than ordinarily robust intellect. There are instances,
however, where the power to retain and to retail words in parrot fashion

becomes a positive hindrance to the growth of the higher and nobler

owers. A learner with a good verbal memory may be able to repeat
all the propositions in Euclid without g‘ainin% any of the training of
the reasoning powers which the study is inten ed to provide. A youth
may learn every canto in Scott’s ¢ Lady of the Lake ' without hav:ug
his imagination aroused so as to clothe the dead symbols with warmt
and colour and life.
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of interesting incidents in animal and child life. Such stories deal in.
experiences which are thoroughly intelligible and interesting to the child.

The best of the traditional stories, as that of Cinderella, are well fitted

by their simplicity as well as by their romantic and adventurous character

to please and engross the imagination, And fables in which the moral

element is not made too prominent and depressing, and in which the child’s

characteristic feelings, e.¢., his love of fun, are allowed a certain scope,

will commonly be reckoned among his favourites. As the feeling of
curiosity unfolds and the imaginative faculty gains sirength by exercise,
more elaborate and less exciting stories may be introduced.’

‘In addition to the practical conclusions enumerated above the following
may now be stated :—

4. That instruction in all matters beyond the region of simple
experience becomes possible mainly so far as language is used by
the teacher and is understood by the pupil, Z.e.,, we instruct so far
as our pupils make use of language.’

5. That the language we use should in the main be familiar, so that
the child may have the greater part of its intellectual activity
available for imaginative eflort.*

6. That questioning becomes of great value at this stage inasmuch as
it serves to recall and refresh the knowledge previously acquired ;
it also stimulates the child to embody new acquisitions in appro-
priate language; and finally it serves to clear of error both the
recalled knowledge and the acquired matter.

Language and the various operations of Thought.

It has already been stated that the association of names with.
mental images tends to render the latter permanent and readily
recoverable (memory activity). It has further been shown
that language is of vast importance in the effort of regrouping
the images which memory presents (imagination). 1t remains
to assert, and as far as possible to explain, that the higher
operations of intellect, viz., those of thought, including con-
ception, judgment, and reasoning, become possible only so far
as they are associated with language.t It has already been
shown, pages 50—54, that general or class names like dook,
plant, metal, &c., become fully understood only after many
individuals of each group have been made the subjects of
comparison and abstraction. The process of naming completes

* If the context be very helpful to the meaning of a strange word we may use the
word as a stimulus to effort on the part of the pupil.

t *No animal thinks, and no animal speaks, except man. Language and thought are
inseparable. Words without thought are dead sounds; thoughts without words are
nothing. To think is to speak low; to speak is to think aloud. The word is the

thought incarnate.’ - Science of Language—Max Miidier.
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How children learn to use general names, d&c.

The correct use of general terms like island, noun, house, tres, &c., is
arrived at by two different methods :—

1. The Inductive or Discovery method may be followed. Suppose, ez,
the meaning and use of the term ‘island ’ is to be taught. The class has
already a knowledge of terms like sea, mainland, coast, peninsula, and
promontory. These in turn are brought under review by means of model
and map. Upon introducing a model of the southern coast-line of Hamp-
shire, and the adjacent land separated from it by Spithead and the Solent,
the essential difference between the peninsulas on the Hampshire coast and
the island will readily be noted. e former are almost surrounded by the
sea, the latter is entirely surrounded. A map of England is introduced
and the class is asked to point to other areas of land similarly surrounded.
Ireland, Anglesea, Lundy, and the Scilly group are indicated. The name
island is now supplied and the class asked to state what an island is.
They will readily leave out of their statement all references to size, shape,
&c., and will fix their thought on the one resembling feature which runs
through every example, and state that ‘ Anisland is land syrrounded by
water’ (connotation), as, e.g., Ireland, Anglesea, Jersey, Alderney, &c.
(denotation).

A lesson in Grammar (on the noun, for example) would follow much the
same plan, 7.c., it would proceed from particular examples to general
notions and the general terms which symbolise these notions.

The general terms of Geography and Grammar, and the technical
terms of Science, and many new terms met with in the reading lesson,
admit of this mode of treatment. The general term in each of these
cases should be supplied when the notion has been imparted and not
before. In the same way the laws of Grammar, the rules of Arithmetic,
and the principles of Science may be taught—the ideas being acquired by
the effort of tﬁc learner under the direction of the teacher, and acquired
furthermore before the term or truth is stated. In the above examples
the teaching should result in a full knowledge of the meaning of the word
introduced, together with the power to use each new word as soon as it

is acquired.

2. As an example of the second method of acquiring the meaning of
general terms, we may suppose the general term ‘house’ to occur ina
reading lesson. The class is asked to state its meaning. One child, think-
ing of its home, answers that ‘a house is the building in which its parents
and brothers and sisters live’; another child, with fuller knowledge and
greater power of abstraction, says ‘any building in-which people live.’
So far the replies are based upon the child’s knowledge of examples within
its own experience, and the method is Inductive. The teacher, however,
in order to obtain a more correct answer suggests that any bu:l@mg which
affords regular shelter is a house, that the structures, e.g., occupied by the
fowls and the coach are termed houses, and further that these may be made
of wood or of iron. The question is again put. The two ideas, viz., a
structure, and for occupation, are seen to be common to the whole of the
examples. The notion has gradually enlarged from the individual house,
i.c., the child’s home, with its wide connotation and narrow denotation, to
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virtue,’ are in each case the result of an exercise of thought. In the first
Instance, we may suppose a lesson to have been given upon the chiet
events of King Richard’s reign. The statement made by the child is
the result of bringing the events of Richard’s life into comparison with its
notion of a brave warrior, From this comparison an agreement is seen to
exist, and this recognised agreement (established by an act of judgment)
1s expresséd by the complete statement referred to. ~The same holds good
of the remaining expressions. Children are aided in their thinking effort if
they are frequently encouraged to express themsélves in complete state-
ments, ‘The complete statement not only demands an effort of thought
but it shows the teacher whether the child’s thinking is sound and reliable.

The teacher sometimes helps the child over a process of thought
such as that cited above by asking the question, ¢ What kind of kin
was Richard?’ The chilg answers ‘brave.” In this way drave anﬁ
Kichard are brought together in the child’s mind, and a simple form
of judgment has been exercised. It is well, when questioning of this
kind is largely used, to supplement the exercise by asking children the
reason for their answers. [t will be found that all answers to such
further questions as ¢ Why do you say that Richard was brave?’
require the child mentally to refer to a wider truth, viz., that “all men
who do noble deeds for others are brave.” Richard did these noble
deeds, therefore we say he was brave. Such full statements as these
are, when made, ﬂ"u'il!&ﬂﬂﬁ of successful reasoning effort. In oral
teaching there is some danger of using the question and answer form
of expression almost exclusively during exercises of reasoning. The
danger lies in the fact that we may suggest so much in the question
that the answer demands but little effort either of judgment or of
reasoning. At times, therefore, it is well to require children to set
forth the processes and results of their judgments and reasoning in
complete statements.
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.

In the study of geography I have noticed that scholars find
the accounts of the industries of a country, the commerce, and
the lists of imports and exports, most irksome to learn, These
fail to arouse interest, and hence are difficult to remember.
Now, if the learner were taken over a mill, or through a factory,
and there saw the material passing through its various stages
of manufacture—the raw material, the sources from which it is
obtained, the process of manufacture, the people engaged, the
towns where they live, the finished article, and its market—all
these would be noted with an awakened interest, which would
render the ideas and impressions received both accurate and
permanent.

In some cases children may be taken over a factory, or
through an Exhibition, in which manufacturing processes are
in operation. Where, however, such visits as these are im-
practicable, the teacher may place in his cabinet of objects the
materials which sufficiently indicate the gradual change from
the raw to the finished article.

Examples of Objects.*

Here on the table is a series of objects, collected for the purpose of
illustrating, as far as necessary, the various stages of manufacture in con-
nection with the chief British industries. In explanation of a few of the
most important collections, I may make the following statement :—

1. Manufacture of earthenware. — We examine the collection of
earthenware in the presence of a class of children. Their attention
is first directed to the simple flint pebble—a part of the raw
material which is obtained from the coast of South Devon. The
stone is taken to Burslem, where it passes through the calcined
and crushed stages to the slop state, as found in this bottle.
Here, again, is granite in its rotten stage, as found in the basin of
the Fal, in Cornwall, From this is obtained the kaolin, or China
clay, now to be mixed with the flint slop. The class is slowly
conducted over the remaining stages of manufacture—through the
plastic clay to the thrown, the biscuit, the printed and glazed
states to the baked and finished article.

In the foregoing sketch, it will be noted that a careful selection
of the essential stages has been made, and these only submitted at
first for inspection, Afterwards, the remaining details are added,
at short intervals. Thus, a more complete knowledge of each
process is secured, and a cuntinuilgr of interest maintained. The
same general principles should guide us in every separate instance,
and the application of these will be carefully borne in mind in
subsequent illustrations.

; ] i 1 i In many
* The objects were collected direct from various manufacturing firms.
cases, ‘l.-‘ﬂll.lnjblﬂ material, prepared and labelled for exhibition, was supplied, free of cost
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An exhaustive collection of material for illustrating
either manufacturing processes or objects of commerce depen-
dent upon them is by no means necessary. If in either
direction we attempt too much, vague impressions are made,
and confusion ensues. On the other hand, by limiting the
display to the most important industries, with only the
essential features in each, and by placing in bold relief the
articles of highest commercial value, we secure impressions at
once bold and striking.

The educational value of this collection of objects may
now be briefly recapitulated :—

1. The senses are trained by a close and well-directed
examination of each series of objects.

2. The collections are of sufficient novelty to arouse the
attention and to secure vivid mental impressions. These
will afterwards be readily recalled, and will form reliable
material for further mental operations.

3. The gradual evolution of a definite product here ex-
hibited in its progressive stages, culminating in each
case in a finished result, can scarcely fail to direct the
attention of the pupils to the finer and more subtle
gradations in the works of nature, by which the most
complex are ever being produced by the combination and
integration of simple elements.

‘The need of apparatus in Physical and Astronomical
Geography.

The last consideration leads me to pass from the transforma-
tions effected by human agency, to those which are constantly
taking place in the works of nature around us. Here, however,
the phenomena are often dependent upon operations which
occur on too vast a scale, either of time or space, for the
child to observe them, as, for example, the movements of the
planetary bodies, or the relationship between a range of
mountains and its river systems. ~The need of apparatus is
manifest in the first case, a well-directed field excursion will be
necessary in the latter. The apparatus at present available for
assisting the learner to realise these grand movements in nature
is very complicated and expensive. That which can be made by
the teacher himself is best adapted to the purposes of instruction,
Apparatus thus prepared is of great interest both to the teacher






222 Oral Teaching and Mental Training.

have further recognised the necessity for apparatus of a simple
yet effective kind to assist the learner in his efforts to understand
phenomena which dccur in nature on too grand a scale for
successful direct observation., There are, however, some classes
of natural phenomena which admit of being studied first hand
in the field, and with greatly increased interest to those who
can be introduced to thefi. I refer to*such-subjects as*Botany,
Geology, and Natural History generally. In briefly sketching
a plan for conducting excursions for educational purposes, I
shall limit my statements to one of these branches of enquiry,

viz., Geology.
In arranging a Geological Excursion for an elementary class
the district selected should satisfy the following conditions :—

1. There should be a considerable variety of rock formation,
An elementary class, for example, will appreciate an inspection
of a series of distinct formations as seen in the cretaceous system,
more fully than they could a minute examination of one formation

only.
2. At the same time care should be faken thal each formation is
sufficiently distinct to be striking.
In the example quoted above, whilst there are several members
of the series, each form of rock can be readily recognised.
3. The locality selected should afford facilities for the close examination
of eack formation.

These in geology consist of ciluarries, cuttings, borings, &c.  As
an example of a district which fulfils all these conditions, the road
from Caterham to a little beyond Godstone, in Surrey, may be
mentioned. Within a distance of less than four miles almost the
entire cretaceous series may be examined, each formation bearing
very distinct rock characteristics, whilst four quarries, a cutting, a
boring, and a brick-field afford sufficient opportunity for' close

inspection.
Preparation for the field excursion.—Besides a careful
selection of the ground to be traversed, full preparation of the
pupils must precede the visit. In geology this preparation

would include—
1. Drawing a map of the district. This should be coloured

to indicate the position of each formation.

2. Sectional diagrams to show the arrangement of the
different strata upon and beneath the surface.

3. An oral lesson by the director, in which the entire field
should be reviewed so far as, by the aid of maps, and
diagrams, and oral explanation, this can be done in the
lecture-room,
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