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The Barbados, Antigua, and Trinidid rainfalls have beer sub-
jected to the same treatment with the same results ; but it will
be noticed in the following table that the smoocthed Jamaica
rainfall rises and falls with much greater regularity than the
smoothed rainfall in Barbados, Antigua, and Trinidad ; the
irregularity in the last island is due to the circumstance that we
are dealing with the rainfall at one station only, namely the
Botanic Gardens, instead of the rainfall deduced from many
stations, as in the other islands.

ON PREPARING THE WAY FOR TECHNICAL
INSTRUCTION.

SIR.PHIL_IP MAGNUS discoursed ot methods of tech-

nical instruction on February 14, at the College of

Preceptors. In the course of his address he pointed out that

_ our intermediate schools were generally described as in a state

of chaos, and it could scarcely be expected that so nebulous a
system would be largely influenced by the definite movement in

[ Jamaica. BARBADOS, ANTIGUA. TRINIDAD.
Year Sun-
(middle| spot ~ ; g sy
of). |period. | Rainfall, Average Rainfall, Average Rainfall, Average Rainfall, Average
9o stations. for 3 years. go stations. for 3 years. 47 stations. for 3 years. 1 station, for 3 years.
i &
in, i in, in. in in, in. in, in,
1843 | Min, ' 45°31 —
a4 74°45 54°56
45 439t | 61°39
46 65'82 |- 52°61 Min.
47 4810 5923
- 48 | Max, 6377 5488
49 5277 61qy
50 6788 | 6ooz
51 59°40 6202
52 | 5877 6234
53 ‘ 6884 5950
54 : 50°88 65°68 Max.
55 777310 5889
56 | Min 4%°49 6223
57 60 90 5154
58 0. 4522 5345 Min,
59 ! 5422 | 52'45
60 : Max. 5791 61'98
61 | 7382 6397
62 | 5927 5849 63°15 ==
63 ‘ 4238 5361 6680 6428
64 | | 59°19 5674 62-go 71°66
65, 0864 | 6250 8528 7201 Max,
66 ¢ 5365 —_ 59'68 | 66-08 Max. 6786 323
67 | Min. | 6447 61°95 69:93 5807 66°56 63'54
68 | 6774 62'53 4460 | 54735 56 21 5874
69 55°37 70°85 Max. 4832 | 5L710 53'46 59 67
70 | Max,| 8943 6496 bo'ry | 50705 69735 66°13
71 50709 61°57 4146 ¢ 5006 75°58 64'G6
72 45°18 5278 Min. 4855 | 47723 Min. 4995 5652
73 6306 | 5906 51'09 . 53°15 i 44'02 5675 Min.
74 68'94 | 6O1°47 59'22 57754 3116 — 7628 | 6o'40
75 5242 | 64721 6171 5789 2878 | 3397 fogo | 7304
76 735 | 64706 52'73 62°8; 41°68 3994 8195 | 76§
77 6840 | 72'06 74'10 6664 4905 46°05 72°'10 [ 70743
7 7642 i 7780 Max. 7310 7383 47'11 52°55 61724 | 6626
79 | Min.| 3884 | 7357 7430 72779 Max. 61°50 5277 65'43 | 6967
8o 5544 . 7096 7098 | 71°G1 49°69 54°'98 Max. 82°34 l 71167
81 6860 | 6064 70'45 | 63'83 5375 4549 6572 | 6702
" 82 5787 | 6191 50°06 61°21 33'04 4743 52 99 6307
83 5926 | 5801 63712 57c4 55751 44°13 Min. 70°50 | 6012
84 | Max.| 36:90 | 3867 Min. 5795 5505 Min, 23'98 47763 5688 | 356'87 Min.
83 ) 5986 | 69'12 44°08 6161 4339 4505 4322 | 62'31
86 9061 73°7% 828« 6530 4778 44°95 8682 | 6471
87 7066 7779 Max. 69701 73°64 4368 4523 6409 | 7212
88 . 72711 7231 69°'09 71°67 Max. '44°23 5383 Max. 65°44 6777
89 | Min. | 74755 70'23 76°92 6618 73'59 5027 7379 7404 ?
90 | 64°42 7442 5253 6525 3300 52°20 8z-90 70°14
91 | 8470 74 03 6630 i 5001 40751 53 74 75'937
1892 | 72798 — - - 3853 - 91114 =

" The Barbados rainfall was discussed by Sir Rawson W.

favour of technical education.

As a fact, they had been much

Rawson in 1873, and indeed it neither was, nor yet is easy to
make out the connection between the years 1843 and 1863 ; but
since 1863 it is all plain sailing, especially when aided by Jamaica
on one side and Antigua on the other.

1 have written to Mr. Hart, the superintendent of the Botanic
Gardens, Trinidad, asking him to assist me in getting the
Trinidad rainfall into better form.

MaxweLL HALL,
1 NATURR, vol. vili. pp. 245, 547 ; vol. x. p. 263; and vol. xi. p. 327.

No. 1269, VOL. 49]

less affected than the institutions ahove and below them, and
probably in consequence of the recognised absence of organisa-
tion. It might be that the Royal Commission about to be ap-
pointed would introduce order into this chaos, and that when
each school knew exactly its position in the school hierarchy—
its relation to the schools above and below it, and the special
and particular purpose it was required to serve—our interme-
diate s¢hools, both first and second grade, would become more
efficient” than they now were in preparing the way for that
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technical education which, in every branch of professional and
commercial life, was being recognised as indispensable.

In the New Educalion, the most important subject of
instruction was science. It was the development of science,
and its application to the varied work of life, that had changed
to a great extent, and would change still more in the near
future, the entire character of our school teaching. In an ad-
dress given in 1876, Sir Philip remarked upon the inadequate
attention given to the teaching of science in our endowed schools.
Out of one hundred and twenty-eight schools which furnished
replies to the Commissioners at that time, there were only sixty-
three schools in which any kind of science was taught, and of
these only thirty devoted any regular time to scientific study.
Since then a great change had taken place ; but the change was
more marked in the clementary than in the secondary schools.
And the right of science to be included in the school curriculum
had only recently been generally recognised.

The advance was very satisfactory ; but the important ques-
tion was whether, with the increase in the number of schools in
which science was taught, there had been any corresponding
improvement in the method of science teaching ?

The progress in this direction had not been as marked as
one might have wished. The correct methods of science teach-
ing were only very gradually being understood. It was largely
owing to the usefulness of the information which the study of
science involved, that the value of the study as a means of edu-
cation had been lost sight of. It should be remembered that
‘‘acquirement of every kind has two values—value as £nowledge
and value as discipline’ ; and, in early education, the latler
was by far the more important. With the first feeling of in-
toxication which the breathing of the atmosphere of science
excited, there was a strong reaction against the teaching of sub-
jects apparently useless, as mere instruments for mental gym-
nastics. There was a loud cry for useful information ; and the
scientific lecture, with its platform experiments, served both to
awaken the interest of the pupil and to afford such informa-
tion. But, gradually, better views prevailed, and it was recog-
nised, although very slowly, that information was not the first
object of science teaching, and that, valuahle as was the in-
formation which science conveyed, such inlormation was of
little use unless the process of informing served to train and
discipline and educate the faculties. Accuracy in thought and
expression, the power of arranging and co--rdinating facis, and
of acquiring, retaining, and reproducing in logical order, new
ileas, and the hahit of deliberation in arriving at conclusions,
were educational ends of far more real value than any amount of
mere knowledge which the student of science might gain. The
recognition of this educational truth had rudely shaken methods
of teaching, and even of examining in scientific subjects.

Herbert Speucer, in his well-known essays on Education,
had said :—*' [t would be utterly contrary to the beautiful
economy of naiure if one kind of culture were needed for the
gaining of informasion, and another kind were needed for mental
gymnastics. Everywhere throughout creation we find facul-
ties developed through the perforinance of those functions which
it is their office to perform ; not through the performance of
artificial exercises devised to fit them for those functions, . . .
The education of most value for gnidance must at the same time
be the education of most value for discipline.” The method of
teaching science must thercfore be carefully considered, so that
the training of the faculties might be steadily kept in view as
the aim and object of the instruction, rather than the mere
acquisition of knowledge. This change of method invoived the
substitution, from the very commencement, of practical work
on the part of the pupil for the ordinary lecture or lesson.

At the outset, the practical exercises should be of the very
simplest kind. The pupil must take nothing for granted. It
was clear, therefore, that he must commence with simple exer-
cises in measmement, In physicsthey were always dealing with
quantities, ant could not understand what is meant by a quan-
tity except by measuring it. The first measurements to be made
were those of length. In making such measurement, certain
standards had to be considered, and different systems (the Eng-
lish and the metric systems) should be compared. These com-
parisons involved easy exercises in arithmetic, which might be
practised in connection with such concrete examples. Various
objects should be actually measured, and the length calculated
by multiplication or division of other measurements. But the
pupil should be made thoroughly familiar with his standard of
measurement before passing away from this exercise. This
should-be followed by measurement of areas, the consideration
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| of which was fruitful in useful exercises. In country schools the

actual measurement of the areas of fields, by simple methods of
surveying, might be usefully attempted ; in town schoels there
was generally a playground which would afford opportunities
for similar exercises. Then the methods and results of all such
measurements should be carefully and neatly transferred to
paper, and the pupil should be thus incidentally exercised in
elementary drawing. The measurement of volume would
follow, with more varied and more difficult problems,

Immediately connected with the measurement of volume was
that of mass. There, of course, a difficulty arose, owing to the
close connection between mass and weight, and the difficulty of
distinguishing between them, But the explanation of this diffi-
culty might be postponed, and the pupil could be allowed to use
ordinary weights as measures of mass. At this stage he was in-
troduced to a balance, and, with a view of inducing habits of
accuracy, he should at once use a fairly good balance. The ex-
ercises were very numerous which the pupil could practise with
a good pair of scales, From this point the order of any elemen-
tary series of lessons could be varied at the discretion of the
teacher. The balance suggested experiments, to be done by the
pupil, on the use of the lever, whence the principle of the lever
could be obtained. From the common balance to the Roman
balance, and to other modes of weighing, the steps were very
gradual. The relative volumes of bodies of the same material
could then be ascertained by the balance, and former exercises in
measurement be verified and repeated. The pupil should not
only do the actual work himself, but should write out clearly 2
description of what he had done, thus learning to connect
action, thought, and words. From these exercises the pupil
might pass to the consideration of the difference in homogeneous
hodies of the same volume and of different weight, and so on,
by very easy stages, to methods of ascertaining relative weights
of different substances. Exercises in finding specific gravities
of solids, powders, and liquids, gave opportunity for very valu-
able instruction, and prepared the way for the use of instruments
of precision, and for knowldege of interesting properties of dif-
ferent kinds of bodies. The value of these lessons consisted in
the accuracy of measurement, and in the clearness and correct
ness of the written record, as regards the statement of facts, the
sequence of reasoning, the numerical calculations, and the use
of words and phrases.

It was, of course, essential that these written exercises should
be carefully corrected, as are exercises in Latin or Greek com-
position. The aim of the instructor, in compiling such an in-
troductory course asthat suggested, should be to include those
subjects, an acquaintance with which was required to enter upon
the systematic study of any one branch of science, and which
were practically common to all branches. The character of an
introductory course might be influenced by the consideration of
the special science which, in any particular school or district,
would be likely to be studied, or indeed by the special taste of
the .instructor. A knowledge of the use of simple measuring
instruments, including the thermometer, the barometer, the
hygrometer, having been acquired, the pupil might pass by
caiefully suggested experiments to the determinativn of simple
physicai laws, and to the discovery of the composition of common
substances, such as air, water, salt, lime, &c.; and it was
needless to say that such exercises would open up wide views
of the elementary facts and laws of different branches of science,
and would prepare the way for the specialised teaching which
more properly belongs to technical education.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

OxrorD,—Prof. August Weismann will deliver the Romanes
Lecture in the Skeldonian Theatre, on Wednesday, May 2.

Prof. H. H, Turner has selected ** The International Photo-
graphic Chart of the Heavens” for the subject of his inaugural
lecture as Savilian professor of astronowy, to be delivered
to-morrow.

_ CaMBRIDGE.—The Vice-Chancellor has appointed Mr. J. W.
Clark, Registrary and formerly Superintendent of the Museum
of Zoology, to the office of Reader on Sir Robert Rede’s
toundation for the present year, in saccession to Prof. Foster.

The Special Board for Medicine report that in consequence
of the great increase in the number of candidates for the M.B.
degree (in 1893 there were 224 to be examined), it is necessary
to increase the staff of Examiners to four in Medicine and four
in Surgery.
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