


DEPO ITED BY THE r LTY r 

GR D ATE T DIE D R E RCH 

• 

. \ 

M~GILL 
UNIVERSITY 

LIBRARY 





Preliminary Work in Scienoe 
in the Junior Sohool. 

Submitted to the Faoulty of 
Graduate Studies and Researoh 

of MoGill University 

by 

Winitred Thompson 

in partial fulfilment 
of the Requirements for the Degree of 

Master of Arts in Eduoation. 

April, 1935. 



/ 



Chapter I. 

Chapter II. 

CONTENTS 

Introduction 
The Necessity for Elementary Science 
Training. 

How shall a Broad Cultural Education 
in Science be Achieved? 

General Aims and Methods. 

Chapter Ill. A Consideration of the Aims and Methods 
in the Several Stages of Science Teaching: 

a. Nature Study in the cTunior $chool .. 
b. General Science in the Junior High 

School. 
c. The Physics, Chemistry and Biology 

of the Eigh School. 

Chapter IV. The Content of the Nature Study Course 

Chapter V. A Suggested Soheme of :Nature Study for 
Grade I to VI, inclusive. 

Chapter VI. A Course in General Science f.or Grade VII. 

Chapter VII. The Connection Between Nature study and 
Geography. 

Chapter VIII. The Teaching of Hygiene. 

Chapter IX. Is SUch a Scheme of Science possible 
in the Quebec Schools? 

Bibliography. 

a. Discussion of the Presant 
Situation. 

b. Recommendations. 

p. 1. 

p. 6. 

p. 19. 

p."'33. 

p. 57. 
p. 66. 

po 94-. 

p.161. 

p.189. 

p.199. 

p.207. 



Preliminary Work in Science 

in the junior School 

CHAPrEB 1. 

The Neoessity tor ElaDentary 
1 • 

Science Training 

Modern lite 1s so closely bound up with the 

progress ot science, that there 1s scarcely a tield ot 

hum8J1 activity now untouched b7 its influence. Our present 

health, haae, city, national and even international lite, 

alike depend on the material advances made in science during 

the last century. ~hus, we can live in large numbers in cities 

only because of the advanoes in medical and sanitary sciences. 

The cities themselves, with homes oomfortable and convenient 

beyond the dreams at our grandfathers, depend, in the main, 

on discoveries in the physical sciences and their applioation 

by the APplied Sciences. Their industries have been enlarged 

in scope and effioiency by the application of scientific 

principles. The trains, street-oars, automobiles, all made 

possible by the initial discoveries ot a small number ot 

phJsicists and engineers, carry millions ot people to their 

homes everyday. In a like manner, trains, steamers, aeroplanes, 

telephone, telegraph and radio services have made international 

oommunication possible. Thus, science has made the world one, 

in a sense never before comprehended by man. We are only now 
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beginning to realize what tremendous, political, economic, 

yes, even ethical questions this involves. 

This latter discussion reminds us that the 

changes brought about bJ' Soience are not confined to the 

material world alone; the changes it has wrought in the world 

ot thought are also far-reaohing. Thus, Science has freed 

civilized man of the terrible tears and superstitions, which 

have haunted man from prehistoric times. Again, it has spread 

hope where be~ore was despair - as in the case ot numerous 

diseases. For instance, thirty years ago most people who 

contraoted tuberculoses died trom sheer hopelessness; now, 

through 8 complete change ot view~point due to the advances 

in medicine, in many oases people recover because they believe 

they can recover. FUrthermore, Science has created an idea ot 

-continued progress, and its implioations in the social world 

are amazing. 

"The idea ot progress, the idea that 

civilization is moving forward to better and better states is 

taken for granted to-day. It 1s part of the ·web ot modern 

thought. It has reformed the ethical code recognized in the 

western world b7 the admission of a new principle of far-reaching 

importance, namely, the inclusion of the unborn generations ot 

the :future in the responsibilities of the pr.esent. The principle 

ot duty to posterity is quite a new idea and is a direct corollary 

ot the idea ot progress, and it has given a dignity and purpose 

to the conduct ot lite which before was wholly laoking. I repeat 
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that 1n spite ot the tact that we can hardly imagine any other 

view, the idea that oivilization is moving and w1ll move in a 

desirable direction is quite modern, and historians agree that 

it began in the seventeenth century and 1s a product ot the 
1: growth of natural knowledge-. 

Moreover, man no longer tolerates ills or 

inconveniences s1mply beoause they have always been, but attempts 

by systematic so01al or scientific researoh to remedy or remove 

them. Thus, man now sets out to control his environment in a 

way never berore attempted, scarcely even conoeived, in the 

history ot the world. 

From these considerations, it would seam that 

our present mode of lite, and to a lesser extent perhaps, our 

ideas also, are greatly influenoed by the advances made in 

Science, and the changes these bring in everyday life. 

If,then,soienee is at such great importanee 

in modern lite, how 1s it to be regarded? We can either ignore 

it or~by a more general appreciation ot its method, make it a 

force tor the betterment of society. For science is at best an 

instrument - a method ot attaok - neither good nor evil of 

itself. It is tor man to use either to his advantage or 

disadvantage. But to oontrol an instrument, we must understand 

it. Oonsequently we must seek to educate the rising generations 

to understand science and its method ot working, in order that 

le Growther, J.G.(Edltor) "The Place ot Biology in Netieftal 
Education". p.17 



it may be used effectively tor man's better.ment and not his 

destruotion. 

Thls Is no easy taak to accomplish. The 

work ot the scientist i8 highly specialized; he may spend 

a whole life-t~e on research in a seem1ngly insignificant 

part ot one branch ot science. How then are~ordinary people, 

who make no pretense ot special abi11ties in this direction, 

to understand the workings. and applications ot science, and 

experienoe the wonders and delight it reveals? 

This probleM, a relat1ve17 new one, has only 
I been tackled within the last thirty years. Previous to tha. t 

individual sciences (mostly chemistry and physios) were taught 

.t in schools, but there was no real attempt to glve this broader 

cultural view of the whole, we now deem necessary. 

Thus, the alms ot scienoe teaehing have had 

to be enlarged. The old narrow treatment of the individual 

scienoe, trom the point of view of method and data only, is 

being supereeded by a wider vision. With the growth ot 

civil1zation certain great and noble avenues ot human thought 

and expression have become apparent. Science, 11ke history, 

1s undoubtedly one of theae. Thus, Science sets out to 

explain the phenomena of the physical world by means or 
observation, experimentation and finally reflection on this 

I. 
This 1s true as far as the schools are concerned. I believe, 
however, that men like Davy, Faraday., and Haxley had this w1der 
view, as shown by their popular lectures at the Royal Institutsoh 
considerably more than halt a centur.y ago. 
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data; history attempts to chron1cal events, reveal the 

workings ot cause and effect within these, and show the 

development- of customs and relations in human society. 

-The first point to be seized 1s that a 

subjeet justly claims a place in the sohool onl7 in so tar 

as it represents a movement ot primary importance in the 

evolution ot the human spirit •••••.• Equally with literature 

and a~t, scienoe is one ot the grand historio expressions of 

the human spirit; it 18 ent1tled, therefore, to an equally 
I honorable and spacious pOSition in the ourriculum" • 

Henc., to deprive an individual ot some knowledge 

of Soienee is to render his eqUipment tor lite the poorer. With 

this in v1ew then, it becomes important that eaoh ch1ld, whether 

he leave school early or late - at 14 or at l~ - should have some 

science training, no matter how elementary. 

we must now return to the question ot how such 

seienoe training is to be accOMplished. I shall now proceed to 

discuss the a1ms, method and content ot soienoe oourses with 

particular regard to the work of the Junior School. 

I·Nunn , Sir T. Percy - -ScienceM - NThe New Teach1n@" edited 
by John Adams. 

He also expresses the same idea, in slightly different terms in 
the report on 'The Eastbourne Conference on Examinations" edited 
by Paul ~roe. p.55. 
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I How Shall a Broad CUltural Bduoat1oD 

in Science be Achieved? 

CHAPTER 11. 

General Atms ana Methods 

Science, as has already been intimated, has 

acquired a unique importance in modern culture. Hence, or 
necessity, science education has become increasingly important 

in the modern sohool, But, heretofore, the efforts ot the 

science teacher have been concentrated largely on the method 

and specitio material ot the soienoe or sciences taught; while 

Soience in its broader, muuaD aspect has been entirely disregarded; 

but it"we are attempting to give a modern, cultural education, 

this last must, it se8MS to me, be our oardinal aim. Thus, the 

soience teaoher must no longer concern himself solely with the 

mere facts and methods ot science, valuable as they may be; it 

1s tuit. as important that he attempt to set forth the aim, the 

spirit, the servioe ot Scienoe. 

-We are, however, confident that the teaohing 

ot Science must be vivified by a development of its human 

interest side by side wl th its material and mechanical aspects.: 

and tha~ while it should be valued as the bringer ot prosperity 

and po.er to the 1ndiv14ual or the nation, it must never be 

divoroed trom those literary and historioal studies which touch 

most naturally the heart and hopes ot mankind.I • 

I. Report ot the Committee on the Position ot Natural Science in 
the Educational System ot Great Britain. - 1918. p.5. 
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It this be the case, we must develop something 

more than a slight knowledge ot oh~istry or physics or, perhaps, 

biology. The science teacher must set out to cultivate a know-
I 

ledge ot Seience, illuminated at every turn by reference to 

familiar everyday things and aIsoto human affairs. Thus, to 

teach one branoh of science, however well, w1l1 not be enough. 

The sreat facts and generalizations ot the physical and biological 

Sc1enc-es must be presented, and the1r inter-dependence shown. 

It w111 be impossible to do this without showing in part the 

historical development ot Science, and introducing some ot those 

great personalities which have so greatly influenced that 

development. Then Science will be presented as a living, 

creative torce - not to be confined within the covers ot a 

text-book, and science teaching will illuminate everyday 

happenings and phenomena. 

With this larger purpose always in mind, the 

science teacher must aim to develop the power ot observation 
" c. 

by means of practioal work, and must strive to inenlate habits 
1\ 

of careful, precise reoording ot such work. Then, by his own 

example; he'must aid the student in reasoning fram observed 

tacts and in making careful general1zatioBs. -These are specific 

powers that science teaching, by 1ts very nature Is suited to 

develop, though I do not imply that they can be attained only 

through science teaching., 

"A knowledge ot the methods ot observation and 

experiment in the different branches ot soience helps to develop 

a logical mind, a oritical judgment and a oapacity tor methodical 



organization; while a knowledge ot the great questions with 

wh1c~science as a whole is concerned tosters the broad out-

look which 1s essential tor the successful solution ot the 
-I 

problaas ot lite- • 

Science training must begin in early childhood 

by the observation ot common plants, trees, birds and insects 

etc. Great care should be taken that the child's natural 

wonder and appreciation of the things he observes should 

increase, and not diminish, as his knowledge o~ the universe 

grows. Then later, he will slowly perceive the relation ot 

oeuse and effect, the rule at natural law. Finally he will 

reach a stage of mental development, when his knowledge, 

gradually accumulated, can be arranged systematioally in the 

form ot the sciences. ~hroughout the whole ot his develop

ment, and particularly in this last stage, he should gain 

some acquaintance with the method ot science - its formulated 

laws, its tentative hypotheses, discarded when they cease to 

stand the test ot faot, its rigidly tested theories. He 

should grasp to a certain degree, the aim of the scientist -

simply to inorease knowledge, with no ulterior motive of 

personal oredit or gain. 

ITo smite all humbugs however big. To give 

a nobler tone to Science. To set an example ot abstinence trom 

petty personal oontroversies and ot everything but lytng. To 

I·wastaway - -Scienoe Teaching". p.lO. 

The same idea 1s also expressed in -Natural Science in Education" 
----------------------~---~ 

p. 5 8. 



be indifferent whether the work 1s recognized as mine or not, 
I 

Ba long 88 it 1s done- • 

Then, tinally, he should begin t·o appreoiate 

the fact that Science 1s always changIng, and, therefore, never 

adheres dogmatically to one point of view. It 1s built up tact 

b7 tact, hypothesis by hypothesis. When one ot the latter tails 

to interpret new tacts it is discarded; thus, hypotheses are 

merel7 the tools by which Soience progresses. 

But above all in this teaching, I would 

wish that the ohildllke wonder ot the universe should be 

preserved and deepened. Onoe really aw~kened, I do not think 

it can be killed, but it 1s often dimmed by poor teaching and 

processions of half-assimilated speotacles. Wonder should grow 

with knowledge, for it is intensified by love and understanding. 

-The most obvious and tundamental character-

istica of the scientifio life are a love tor -natured and a 

disinterested desire to understand her ways. There are two 

things here, love and understanding, whioh God has joined 

together and man oannot hope to sunder without grievous 108s 

to both'!. 

Thus, even one view through a microscope 

opens up possibilities of a world more beautIful, more intricate 

than we had dared even to imaglnet eonsequently, while the 

rational, methodical powers ot the pupil should doubtlessly be 

2·Nun~~ Sir T. Peroy, the article "Scienoe" - -The New Teaohing" 
p.lbu·Edited by John Adams. -
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developed by soience teaching, this must not be allowed to 

obsoure the spirit ot wonder and awe ot the universe - the 

true spring ot religious teeling and genuine love ot nature • 

••••••• those vulgar heads that rude17 stare 

about, and with a gross rusticity admire his works, ••••••• 

those highly magnit.y him whose judioious enquir.y into his 

acts and deliberate researoh into hi8 creatures return the 

duty ot a devout and learned admiration.I • 

Th.~e 1s one precaution we must observe. We 

are not tr.y1n£ to make ever.y sohool-child a soientist; such 

would be impossible. Neither do w. wish that each be a 

natural1st; natu~ali8t8 are born rather than made. Our real 

a~ is slmply that each child in his years at· 8chool should 

begin to rea11ze the aim and spirit ot Soienoe, its place as 

an 1ndispensable part ot modern oultura t and in the meantime 

develop his own understanding "and appreoiation ot the un1verse. 

To aohieve this objeot we must try to create 

tor soience a wide, cultural baokground similar' to that aimed 

at 1n the teaohing ot literature. To do this, we must widen 

eduoational opportuni~ies, partlcularly in the early, less 

formal stages ot acience teaching. In the selection and present

a'1oD ot material tor study, we should aim so to challenge the 

indiv1dual child that, before he leave 8chool t each shall tind 

some particular interest whioh compels him to further reading, 

observation, stu4y or the like. 

I·Browne, Sir Thomas - dBe11gio Medic!", as quoted "Biology in 
National Education-. p.131. -



Ho sld.of school train1ng can be more tertile 

thaD the science work tor stimulating suoh interests, not 

simply because ot the universal range ot natural phenomena, 

but also because ot a ohild's inherent ouriosity with regard 

to· tham. Thus, one ohild may be disposed to observe birds, 

another insects, a third may possibly be interested in 

colleo'lng pebbles or shells, while a fourth ma7 delight 1n 

making scientific playthings. ~eaoh1ng whioh tends to awaken 

or ereate such interests may possibly torm the basis ot llte

long hobbies or pursuits ot inestimable value to the individual. 

The ~portane. of this phase ot education would 

seem to be enhanced when one considers that, in the tuture, 

it 1s highly probable that many adults will have an inoreasing 

amount ot leisure which they, unaided, .il~ be unable to fill 

adequatel,. SUoh hobbies and interests, oreated early in lit., 

may possibly be valuable as a pleasant and intelligent use ot 

leisure time. This 1s not of itself suffioient justification 

tor the inclusion ot science teaohing but it is, nevertheless, 

one which merits attention 1n modern education. Also, this 

increase ot leisure will probably enable many to escape more 

frequently from cities, where they must earn their living, to 

the country for rest and refreshment. Here, again, Nature 

study teaohing should aid the individual, in developing outdoor 

interests, and also the ability to observe. For nothing, it 

seems to me, can be more pitiable than people with leisure to 

spent in the country, or even oity-parks, and yet no interest 

in the out-ot-doors - no desire to observ., study or even enjoy 



the myriads ot things in common viewl Moreover. there 1s 

real danger that the population ot large cities will actually 

lose by4iBUse, this po.er ot observing and enjoying natural 

rather than created pleasures. 

Possibly, these aims, which have already 

been discussed may be oriticized as those ot a coaplete 

soientist. r do not expect tftese pupils leaving school to 

realIze them fully. !hey are to be considered as ends and 

not expected at the begin;ning of scienoe work. The aim, the 

method, the philosophy of Scienoe can be realized only after 

years of study and preoccupation on scientifio problaBs. The 

tact remains however, that even children at school, if taught 

with these aims in mina, can at least gain an inkling ot their 

meaning. We oan only hope that this may be deepened by future 

reading and study. Moreover, it scienoe is to aid the modern 

state in its fullest capacity_the rank and tile ot people must 

have some understanding of its method, and the sohools are the 

main agent in establishing this. 

The need that soientifio knowledge and method 

be more widely d1ssemihated, urges on us a further caution. It 

will not be enough to introduce soience teaohing into the primary 

sehool, but the substance and method must be specially adapted to 

its peculiar needs. ThUS, it must be an end in itself, and no 

mere preparation tor the science work ot the secondary school. 

It is for this reason I urge that the time spent in scienoe 

teaching should be divided between chemistry, physics and 

biology etc., in order that the ~upil may obtain a well-rounded 



picture ot science as a whole. This will, ot course, involve 

a very careful selection ot material, but the tinal result 

should prove infinitely superior to that obtained if all the 

time were devoted to one soience only. Consequently, each 

stage of science training must be considered as an end in 

itself, and its aims, content, and methods must be determined 

with this in mind. 

In view of the above, there are two further 

considerations which merit attention here. First, in the 

development of the child there are definite stages ot 

psychological development, each with its, own particular needs. 

Scienoe course'B must be planned with these in view. These 

stages w1ll be discussed in detail in Chapter 4. 
Secondly·, it 1s universal experience that there 

are certain well-defined periods before the completion of the 

whole secondary education when ohildren tend, for one reason or 

another, to leave school. The ages at which these oocur, are, 

roughly, about 14 and again about 16. I oa~not attempt to 

discuss all the reasons tor this phenomenon, which is so closely 

bound up with the present economic and social struoture ot our 

society. Yor our purpose, however, this fact must be recognized 

and education organized to meet the needs of these two groups. 

The first ot these are the children who leave' school at the end 

ot the primary schoolcourse, the second, those who leave after 

one or two years ot $econdary education. It primary eduoation 

is considered an end in itself, and treated aocordingly, the 

first group will, at least, leave school with their eduoation 



a complete thing as far as it has developed. The seoon4 group 

however, leave in the ver7 middle ot their secondary education -

in a betwixt-and-between stage with each subject in a raw, 

unfinished state. Their eduoation can in no sense be regarded 

as a well-balanced complete whole (even when its stage ot 

development be considered) but 1s ~ather to be compared to 

an unfinished garment with many rough ends and seams. 

To meet the needs ot this latter group 

special schools have sprung up in various countries. Apart I 

J.,,, 101" Hith Se hoo~ 

from technical and trade schools, the J.H.S. on this oontinent 

the Central or Modern School in England, the N[ttelschule in 

Germany and l'ecole primaire superieure in France, all have 

arisen to ti~l this need. The ourriculum is a shorter but 

oomplete, and balanced type ot secondary eduoation. 

We must, therefore, recognize this type 

ot school as a definite stage in egucation. 
,,'lcL n 71 e.d 

The science course
A 

with this in view, must be shorter that customarily given in a 
!I 

seoondary school, but well-balanced and complete in itself. Its 
a..nd 

aim, stated simply will be to develop an understanding~sy.mpathy 

with nature, and some little acquaintance with the tields of 

knowledge and invention needed tor an intelligent outlook on 

modern life. 

-----------------------

In general, the method employed in scienoe 

teaehlftg~whether it be in the primary school, the Junior High 
, 
1.$ 

School or the High School ape essentially the same. It is 



rather in the degree than in the method wherein the difference 

lies. !he basis ot all science. teach1ns 1s observation -

observation ot things, and this 1s' true whether a plant or an 

an~al, or a carefUlly regulated ohemioal or physical experiment 

be under consideration. Naturally enough, we would not ask a 
?J' 

little ohild to observe minute objects or changes, no;tf would 

we expect him ~o use precision in8~ruments to aid him in his 

work; but the essential tact ot observation is the· same in 

each case. Also, the ohild in his nature study lesson w1ll 

reason from his observations in quite as real a sense as will 

the boy who has completed his observations in a chemistry 

laboratory - again a difference in degree only- The essentIal 

difference in the various stages, is I think, in the degree to 

whioh expertmentation is employed. EXperimentation w111 begin 

early in the primary school, with simple, ever,y-da7 apparatus, and 

will continue, always increasing in difficulty and range to the 

end ot school lite. In the early stage, experiments w1ll be 

largely suggestive; in the later stage, they will be used not 

only as a means ot accumulating data, but also as a means ot 

testing the truth ot conclusions - i.e. as a check on reasoning 

powera. 

MUch has been written regarding various methods 

.mployed in science t .• aching, tor example, the Conoentrio method, 

the Heuristio method, 'he B1storical method, the Project method, 

and 80 on. They are a~l built, it seams to me, on the same 

fallacy, namely, the magnification ot one sound Bspect into the 

whole ot method. 

Thus, the "concentric. method begins with the 
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atmpler aspects of a subject - say, heat • and oames back and 

back to it at various times in the physics course each t1me 

developing some aspeot of the subjeot in greater detail. But 

this 1s a very ordinary device ot an experienced teacher, -

to postpone the treatment ot oertain aspeots ot a subjeot 

until his pupils'grasp ot faots, or, perhaps, their ability 

to handle these same facts has increased. In other words 

this so called ~ethod' 1s merely a way ot organizing the 

subject matter oonoerned. 

The Heuristio Method, muoh in vogue 30 or 

40 years ago, consisted largely ot labor~tory tra1ning. 

Pupils were set to work in the laboratory with the very 

minimum ot instruotions and told to -disoover- certain facts, 

or law., etc., for themselves. Naturally enough, they made 

rr •• uent mistakes, drew many tault7 conclusions and learned 

a little in a very long time. In all probability the teaoher 
I 

did most ot the real work, tor it is rare that, unaided, a 

pupil can see beyond the particular experiment in hand to 

some hitherto unknown phenomenon or generalization. Moreover, 

the very assumption that a boy in his inexperience can -discover" 

facts or generalizations which a scientist, possibly a number 

ot sCientists, had spent long years 1n developing, seems 

entirely unwarranted. Let us speak by all means of .search

and"1nqul~" but the term "discover" in this oonneotion ls 

misleading, to say the least. Undoubtedly, a gifted teacher 

who knew just when to give or withhold information, could 

obtain good results b7 this method, it he had only-a/small 

group with which to work, but even then his work would 



necessarily be limited in outlook and 'accOBpli8hmen~. 

The Biator1cal Method,though undoubtedly 

~s.tU1 at times, 18 limited very seriously tor the purposes 

ot soience teaching. Frequently, it may seam desirable to 

develop a subject - for instance in cheMistry - by repro

ducing the original experiments ot the investigators. This 

ls, howeyer, usuall7 impossible due to the nature ot the 

apparatus used and the time required for the experiments. 

As a general rule. historical tacts will be introduced as 

parts ot the lesson; occasionally they may be used as a 

background in order to understand some development in 

Science. PUpils should undoubtedly know something ot the 

historical development ot the science or sciences t~.7 are 

stu47ing, also ot the lives and work ot famous scientitic 

investigators. There is a danger. however, that the 

science teaoher in his own interest in this aspect ot science, 

may poss1bly obscure the 'development of his main subjeot by 

too many details conoer.ning the l1ves and work ot investigators. 

Whatever use ls made of the historioal, eIther as a method ot 

approaoh ot development ot a subjeot, the hIstory ot Scienoe 
:'<. 

should not be neglected. This would tor many reasons be 

placed towards the end ot the science course. 

MUch has been written on this continent 

conoerning the Project or Topic Kethod, which is said to be 

very wide17 applicable to soience teaohing. A subject ot wide 

interest 1s chosen by teacher and class, and after disoussion 

certain things already known are sorted out, and other aspects 

whioh need turther discussion and investigation set aside to be 



treated in turn. It is claimed that, because the .project

has in a sense been chosen by the pupils, the subsequent 

work is more real and oonsequently of greater interest to 

them. There are, however, inherent dangers, sometimes, 

triviality, often lack ot logical development and trequently 

a neglect ot the -tool subjects. ot education. Moreover, it 

1s really only a method of approach rather than a method in 

itselt, and as such 1s used ver,y frequently in teaching. 

Capab17 used, however, this 80-oalled -Projeot Method

should stimulate individual work in class-roan, laboratory. 

librar.y and even out ot school - which ls highly desirable. 

But whatever the method employed, scienoe 

teaching must begin with faots, facts of everyday experience 

added to by those obtained from experiments. Pr1nciples and 

chains of reasoning come later, the facts are the foundation. 

In other words, scienoe teaohing must be largely induotive in 

method. 

--------------------

I have discussed in general the a1ms and 

methods in So1ence Teaching. I shall now consider the types 

of science courses suited to the various parts ot the school 

with the more part1cular aims and methods coneerned in each 

case. 



CHAPTER Ill. 

A COns14era'l1oll o-r the Aims and: lIe'th-ods 

la 'the Sw-erai Buges ot Selenee 

'f ... h1Da 

The work In So1811.. 111 'ke sohool rall.. Tery 

aaturallr 1n~o three 41Y1aloD8:-

A. fte, lfNature s'tuAt'ot the Junior 80h001. 

B. The -General Scienoe" or 'the Junior High Seho:ol. 

c. iftle Pb.J"S1os. Ch_is'IT t ana. Blo1OS7 ot the 

High S-ob.ool. 

A. Na'ture s'tua.,. 

Nature s'tuq, in 1"_ broade.' S8I188. see .. peculiarly 

•• 11 a4a,.4 '0 the 8411o.'10u1 needs or the Prtmal'J' Sehool. 

Aasumtllg ,hat ~18 18 'he school or the pre ... doleacent per1od. 

"he l.arge IlUIllMJr or l's }lUpUS w11l be between the ages o-r 5 

e4 11 plus (1. e. fiG. t11e Klnd.ersart_ \0 t aDd Inoludins 

Grea. VI ln the QUeue 81'st .. ). Now 'he maiD characterlstloa 

oreh11dreD. .l 'his period are their ~remen4ou8 bo411,. -act1"9'1'&)", 

8114 the1r gHat curios! ,,.. CODeequen'17 they are 08.8e1e8&17,. 

'Ire1e881,. lnyestlga'lD8 all manner or things around ~h ... 

4rlT8 _ an lns'lnotlft urge '0 learn more oonoem1l'1g the1r 

eavlroBDlent. Bu'. "hls 18 Nature S~\l47 in 1t-8 simplest torm -

'he otJeerYatloD of ',hlngs wh1eb. come '-0 hall4. and whioh have. 

aroused. -natural curtost,,,. 

Na'ktre S'tu47 in the Publio Sohools - lfaodonald Inst1 tut. 19011-
. r • . I • . , 
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or iIlqlllr,- and ot act1'9'1 'J' b,., appealing ··:to:,'thlnga ra'ther than 

'&0 hooka. I" .-11..s tor seelDB and. tUnk1ng rather thanaastering 

aat o"l\era have SeeD. em4 Vlo.'. Nature S'. is the method. 

0'" ~ aohools W oon\lDue "'UNtS mtnbOtl •••••• -

Thua .• the tl1D4amen.a1~ pu?pQ8e o~ Na"ure study 

1.a to 4e,,*lo~ in ~. ohU4 the power to ollser.e., ., appreciate • 

... r1nsl17 ~ un4ers",aad DataB· 1a 1'. more a1gD.lf1een' upeets. 
~ I 
Sir Per07 NlIDJl terms till. ,he ft1DteUe.'tual lJmt ot NaDretl • 

Du' till. BlWJ'l lae DO 'tar--awA7 oDJ .. Uve,. 'the oh114 must :tirs .• see 

aa4 appreo1a'- :tamtl1ar thlaga about him be~ore he la 1Db'odueed 

'0 18.8 ramlllar O1l8S. Thua .aob. s~ mus, be sufficient un'to 

i'''U} his JQ7 8Il4apprecia-'1oJl DlUt be here and now. not in 

some nebulous .future. 

ft. basl0 need 111 sueh WElChing is 'that the 

oh114 sllall se. ~lngs tor h1mselr - 0Dl.,. then w111 he know 
I 

__ -,lr oharacteristlcs end 41~ferences. It 18 lmpossihle to 

o'bb1n la·B-.1q appr..,latlon ot natural objects except DJ" 

~~11·a~ tJ'DorD of oaretul observa'ion oomblne4 .. 1 th the 
, 

8SsuraaO. ~a" sUClh observation 1. wonll--wh1le. A rew seconds 

wl'h a map,ltJ1!1& glass w111 engeaaer tar grea'e-r ;'appreela'1:on 

0'. sa,.. a 'ID,. rlower ~aD hours ot \elk. 

We must remember 81ao 'ha' there are DlB1l7 things 

.. llic1l 00 be appreelate4 ... sight. Thus. it were better tor th. 

teacher to s~aa4 in silence with her pupl1s watoh1ng 'he sunse~t 

!Preface - "The Teaching ot Nature ~tudy" - O.Von W7sa. 
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than to talk enthuaias1i1 cal ly about it. There are maDy things 
, 

,hat 1I.US~ be seen and rel'. but about which the te'acher aboulc1 

talk 11tU8.; o'herwlse, she .1s llkel,. to oTershadow "'7 her own 

"Ile.hila's V1T14 _'thuaiasm. which she is 111 resIl ty trying to 
. . 

ros"r~ I 40 not mean to_l,- tha' Nature stud,. should in 

any w.,.4ullanjoJlUHl" or appree1atlonJ. OD the oontral7, 'to 

know t ro~ .%Bapl.. 'that the sunse. 18 caused largel~ by dust 

1. the earth t s atmosphere. serves rather to increase than to 

41min.tsh the awe and wonder with which one regards it! The 

real dGger 1~ tbat the adult substitute h1s own, ~or the 

011114'8 feelings, or that the latter ma,.. become verbal rather 

than real reeling. 

When oonfronted with un~am111ar things the 

ehU4 ao'., as a rule, lns",lnct1"1e17. Thus. the yo11D.f; chill 

w111 hi4. under the bedclothes during a thunderstorm, or. the 

boy wUl pull his new Dlemeieal to,. to pleoes. he knows no", 

wh7! He 18 gu14e4 no", It,- reason, bUt ra'her 'b7 our1os1'7_ 

Moreover. 'th1. cur10·s1"7 ,18 more o~ten emotional than purelJ' 

ratlO1l8l. This.. aga1Ji. 18 part:leularlT notleesble in the 

reaot·loa of smell 'oh114ren to 8DJ'th1D.g unram111ar. "Wha' will 

1t 40 to me?" "W1l1 l' hurt me?" • are f'reqlien't questloDs. 

Nature stu47 mus' start with these emo'lonal and inst"lnctlTe 

reac~loIl8; a8 later 'he,. give plaoe 'to rational o0l14u ..... Wll1 

Na"ure S"tu47 give • .,. to 8clence. Op. ItTeach1ns of rlt\t~Etltuq" -

o. YOB "1'8a. p.4. "Natura stud,. 18 oharacterlzed by a predominance 

o~ 1nstinotlve reac"t1oll8, whlchgradually give way to the tunct10n 

o't reasouillS. prep-arins the _.,.. tor science .• n 
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Bltt the o-b8:erva.UOD ot things. the eolle·ot1ng 

or tact_ ls but the be81nnlns of Nalure study; it w11l be 

usel •• a it lt atop there. Isolated faots of themselves are 

lI.rel~ 4 .. 417 enOUlllbrances .. th87 cannot even be remembered 

If. le:t' 41aeonneoted. ~. It 1. taot.B in tbeir rela'ion to 1deas , 

which are important. "Faots tn association with ld~a may 

d.'.Jm1ne to a great extent th. interests aD4 quality o"r a 

eMIt'. lliter7earatt~. Thus, it 1. relatively useless 'lo 
. 

olasernt 'the ros .... tree with the aphides and ants upon 1ta 

s' •• It we do not ult1matel,. recognize the connection 

bet.een these three things. The inter-re:tatedness of all 

thtnga in Nature 18 one or th6 extremely vain·able idea. 

wlth .bloh tile ob114 should b •• cme aoquainted in Nature 

stud,.. Koreoyer. th1s1dea ot relations should be pres·ented 

1n suoh a. 1f&J' ~bat the c.hl1tl will· thrill to the w,ender of 1 t. 

I am. cenaia that children are at times capable ot apprec1atlng 

the bea • ., ot these inter-relations. jual in the same way as 

a matheaat101an experiences a thrill ot pleaaure on obserY1ng 

some hitherto u.nperee1Ye4 relationship In his problem. • 

• We eannot fathom 'the lD78te17 ot' a sIngle 

now.er nor 1s 1t intended that w~ should. but that the pursuit 

or science should coastant17 be ata,.... oy the 10Te ot beauty, 

and the acCttraq o't knowledge by the tendemeas ot emotion"!. 

I. S'.vena , Bertha - ft9hl1d &Ad the Unl.vers ••• p.10. 
Not@.:- Bou8seau expresses the same idea in uThe Emile" (W.H. Payne 

translation - 1'.153). 

2. Aa quoted in "Outline or Science" - S1r J.A. Thomson p.loe4 
from "Modern Paintersif- John RUS'kin. , 



I 40 not mean to tmply that the relationship 

with other things must be recognIzed immediately a fact or 

.phenomenon ls ob.erred for the first tllle. There must be 

retl8otlon on the original facts before such relatIonships 

are pereelTeCl. The teaoher 1s often inclined to hurry this 

pro .... too muoh. '!'here 18 an obvious danger here. The 

ohil. will neither grasp to the tnll. nor appreo1ate in the 

sftse jUst diseuased, ·such relationships it he Is hurried. 

'rhu.s. the teaeher, by undue hast. would be dereatlng his own 

a1.8.. "Go slowl,.. Let chIldren 11 Ye .1 th an 1dea. Progress 

1. UDderstan4tng .111 come not tram acoumulat1on or ideas. 

but "hrough theIr gradual un~old1Dg. Wonde~. happiness and 

steady ahaorbed interest are legitimate t'actors o-r children's 

expenenee, but stimulation, 'thrills and peaks or interest 

transientl,. oocupied are no,.I. By the 'time a child 

lea ... the Primary Sehool most o~ the :fac's he has accumulated 

should become related in th1s tangled"web or Natured. It 

would seem unw!_ to include in elementary science "ork man,. 

taeta and phenomena that cannot readi17 be fitted into this 

order or things, otherw1H, memory will be taxed 8' the 

expense or reason. 

The exam1nation and study o~ things little or 

big, in ne14 or wood. clsas-roOl. or laboratory, should help 

'0 develop caretnl habits ot observation. The solution ot 

problema encountered 1n the above, and rrom time to time 1n 
.' 

the course o't lesson8. should develop the C8])8,cl'lyrto search 

1. 
St.vena, Bertha - "Child and the Universe" • p.23. 



tor and .ndl.. facts. and then to reason from the data thua 

a .... lat'e4. "It there 18 any good at all in science education 

1" 18 'that men should be trained. as I said before, to know 

things tor 'hemselYes at first hand, and that tbe,. should 
-~ 

Wl4erstandfW8ry.'h-'P ot the reason of that which they 40.1• 

'!his pJtOees8 or .ental d ... elopnent Is the more IlkeI,. '0 take 
., 

place 1n Nature stud,. beeause the probl ... chosen or encountered 

are 1n-tlmate17 conneoted with 'he oh11ct t s own l1te and env1romnent 

.. ones in whloh he has an active interest. i'hua. Nature stud,. 
I . 

ahou14 no~ onl7 w1den the chIld's knowledge ot ."'.174ay 

p1leaomena. but contrIbute also to the training ot 878 and mind. 

In the oourse or Ha tu re S\ud7 from time to 

time some slmple apparatus may beoome neeessary:- e.g. small 

boxes 'tor aeed.plantlng,· a bird house. a stand .tor tb:e aquar1um 
.., 

eto. 'these. I thInk, the children shou1d be encouraged to make .. 
fbr themsel •• a. 'rh1. may be done at home, or, poss1b17, at 

school lr the help ot the handwork "teacher be enlisted. Drawing, 

too. w1ll trequ8ntly be used in the Nature study lesson. '!'hus, 

a certain unual dextertt,. should develop-. dIreotlY' or indirectl,., 
, 

88 a praetlOel ooncomi taut 0" the work in Nature study. 

Consequently, the aim o~ Nature Stu47 Is 

Ylrtuall,. three-to14-__ It should mabtaln a proper balance between 

the 4 •• elopment ot practical, mental and aesthetic values. These 

d1tte-rent avenues, .head. heart and hand lt , are alike essential; 

eaoh should receive due attention, it we are to develop the 

qualities we have already discussed.. The teacher must continually

bear this in mind, or one or other ot these value. will be 

daY.loped at the expense ot the others. 

I·Huxley, '!'hOMsS 1n his essay on "Science and Art. ~n Rels_tiorr 
to Kueation". 
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Thus. the values to be obtained trom Nature 

study are man,.. The eh1ettor these 1s, I think. the deyelop

ment or rational wonder and a g11m.pse ot the intrinsic beauty 

ot the Un1verse. I do not hesitate to put this first, tor no 

other teaching in the sohool has quite this aim. Sc1ence 

t·.ach1ng wl11 later toster the methodical s1deof the study. 
I 

but Nature study must initiate this emotional beginning. 

Dr. z. Hennle in "Nature study" p.Xll:. says:---
·Speaking ot value.. however. I contess to the heres~ that one 

o·-r the tunotions or s'c1ence in sohools ls recreative 'in the 

true sense •••••••• 

(p~X1V)ftJust as we must not peer into plaY' too 

muell. inspecting and criticizing, so we must not ood1ty, 

rationalIze and examlnlfy Nature study too much·. Grammar 

badly taught ls Tar,' bad, but 1 t does not spoil a 11 f"e, :

whereas harshly taught Nature S'tudy may d1m the eyes for 111'e.'~ 

"Never let premature scientific study blast the 

buds or wonder •••••••• Perhaps the "v1a m~la" ls most likely 

to be round if we bear 1n mind that we wisb not information 

but inqu1altlveness~ not learning about things, but thinking 

about things in the presence ot things, not ~o teach scientIfic 

prino1ples (an understanding of which comes later. i:r ever) 
--. 

bUt to deve10p the scientific mood., which 1s as naturel as 

brea thing tt • 

'!'hi a appree1a tl ye, understanding love ot 

Nature should foster a love ot out-ot-door pursu1 ts to the 

benetit ot the chl1d t s health. Moreover, when this sort ot 

love ot the out-o't-doors has developed, the ohild will become 



our BlOst powerful all,. 1n protecting and 'conserving natural. 

beauties and curios1ties - a ".817 necessary thIng when we 

oonsider tbe encroachments ot oiv111zatlon on the beaut7 and 

di •• rsit,. or our tlora an4 fauna. Then, again. his work with 

aeeds and nowers, Inclaas-roOlll. field and garden w1l1 

encourage him to grow thinga himselt and poaslbly beautify 

his immediate surroundings - an obvious advantage both- to 

the In41v14ual and the communit,. Beside,s thes8 undoubte4· 

nl •••• Nature ~ud,. should discipline hand, eye and m.ind. 

Miss Von ?lyss 1n "The Teaching ot Nature 

Stu4r- p.7. state. the values as ~ollows:- • The joyousness 

ot observation and discovery, the discerning o~ beauty and 

tttne.8. and the health-g1v1!l8 open air activity that Nature 

Btu.,. brings .1 th 1 t. make of 1 t not only a brain-stretehing 

pursuit and ftm4am.ental d1sclpl1D.t but contributes much t·o 

the culture ot the senses and the d.velopDlen' of the artistic 

~~--~-~--~-~-----~~ 

In the previous chapter ·1 discussed. in 

ceneral terms the method. or science teach1ng; this applIes 

also to Nature study. 

The method o~ Nature study, is to start 

from things - whether they be the a.act_ or tw1gs in the class-
:~;: , 

roClll. or 'he var10us plant., lnsectS; -etc.. collected tItlnng 

a Na"ure study ramble. Thus. Nature study must be direot and 
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tmd ooneret.e; the 'eacher must proceed tram objeots to ideas 

never trom abstract Ides8 to things. !his 1s, perhaps. the 

''fundamental method or Nature stud,._ 

Like the Science teacher. the Nature stud, 

' .. oher. to 40 good work. must have at her disposal not , 

0J11J' a olasa-roClll but 8. laboratory - but the latter need 

Dot be elaborate. The fie14s and woods, the garden. even 

'he parka and vacant lots maY' be the laboratory or the Nature 

Stu-fly teaoher. However. where possible a separate room ~or 

Nature Stud,. ls desirable. This should be an a1ry, sunny 

room t1 tted not onl,. ,,1 th ordinary desks but also 8 

demonstration table. Ir, instead of desks some long tables, 

a·t which the eh11dren may work. caD be provided. 'this will 

make the room even more usefUl. It ls desl~bl •• but no", 

essential, that such tables be :fitted with water and gas. 

This roam may also be used tor the manual training 0188ses. 

1ft it should be kept the plants and seeds under observation, 

a180 the aquarium, terrar1ua. the oharta, calendars and 

diaries made by the children, and other thIngs needed ror 

Nature Stud7. I think, howeyer, that the old stur~ed antmals 

and birds appearlng In such places can well be done without. 

It ls almost impossible to describe the 

.ethod or teaohing Nature study. The ohief requisite 1s a 
• 

tea eher , an enthusiastic nature lover hera.elr, who is eager 

that the chIldren shou1d share har knowledge and enthusiasm 

for 'the innumerable beautltttl and interesting t·h1ngs to be 

found enrywhere. She will need to have something of the 
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artist's perception to eon'V'4t7 to the ohildren th1s heauty and 

wonder. -1 thou-t talking too much. Moreover. a knowledge over 

a w1de range ot seience ls necesSB17 it such alms. as have 

alraa4y been 41acu8se4. are ",0 be developed. Nor will a mere 

passive lm01l1edge ot sc1ence be enol1gh~ an active knowledge 

ot aoi.ntitic method is essential; likewise some knowledge 
i) 

ot soientlfic 11teratuH. :tor the searching questtona ot the 
.. ;. 

children will frequentl,. send the teacher. in the att1 tude ot 

8 student, to reference books.· Nor need she be ashamed to do 

so, tor no person. however well versed in Soience. could pretend 

to answer immediately the varied questions of even young 

children. Thus, the t{ature study teacher must needs be a 

Nature loYer, a science student and a teacher-artist all 

rolled into one! It 18 because ot these very special 

,uallt1.ca'1ons~ that l' 1s adv18able whenever possible to have 

a spe01al1s' to eonduot this work, tor few teachers other than 

a spec1allst could possibly have suoh love o~ 'be subject as 

to g1.e tre.l~ ot their time and energy- to eelleet and prepare 

'the nec •• sarJ' ma.tenals. However. I am tar from discounting 

the ueellent work some class-teachers do 1n Nature study, .. 
but it would seem. that these are almost without exoeptlon 

enthusiastio Nature loyers, and students by attitude it no' 

by training. I am almos' temp'-d to aal' that the euceess:tul 

lfature stud.)" teacher 18 born rather than made. 

ftTeDperaaent. and interests among tea.hers vary 

80 .14.1,. that to expect an7 members of the statt of an 

eleents17 schoo.l or ot the junior department of a secon4a17 

8ohool to go out into the eountry and. br1ng home creatures and 



fiowera 'tor 'he· pupils, 1s both unreasonable and unprofi ta hie. 

It 18. only one- to whom. the process ls a delight and reoreation 
., 
--

who would not find this du't7 a burden. It cannot be too 

strongly urged that th1s work, so special in its outlook and 

1n Its praotleal needs. should be in charge of a naturalist 

born and tra1ned.1 • 

It must be acknowledged. however. that there 

are serious practical dl~f1cultles in the way o-r the c1tY' 

teacher; the supply ot suitable Dla.terial Is a problem. difficult, 

but not lmpossi ble to solve. Thu-s,e1 ther on the school 

grounds or 1n adjacent vaoant lots, seedlings, trees and weeds 

can alwa,.s be :round -sOUletimes even between the paving stones 

and 1n the dust in corners of buildings. These w111 serve 

qui te 8S well ror some purposes as more pretentious speCimens. 

Then again. a tiny garden or common hardy flowers and :rerns, in 

the corner o~ the school yard can furn1sh specimens ~or lessons. 

Alao,co-operat1on between teaohers and park authorities should 

be established. thus slmpllty1ng the obtaIning or supplies or 
leave •• twigs, poss1b17 even ot cultivated plants. AS both 

the parka aJl4 the schools are In existence for the benetl t of 

the; publle. there ls no reason why there should not be mutual 

co-operation. It has also bean auggest-ed that exchanges or 
materials oould be e:rrected between country and city SChools; 

both would benef1t It the country schools sent natural specimens, 

and the city schools, in -exchange. interesting manufaotured 

samples, ete. 
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The greatest dl'tflcult,. or the Nature study 

teacher 1s the ohoice and organization ot material. The 

tteld Is so VBst, how are the most signIficant things to 

be selected? Tho again, 1s it to be the childts choice, 

or the teaoher' 8 choioe. or a course of study detemlned 

tram the outa1d-a? Moreover, there is the question ot 

organizat1on - how are the various subjects to be treated?

merel,. as disconnected units or in some methodical order? 

Ithlnk we must admit, that however stultll"y1.ng pre-determined 

Nature StudY' courses may be, nevertheless there must be some 
..... * 

oentral 14ea, some 10«1081 connection running through the 

work, it it Is to be ot any value whatsoever. 'rhe severest 

crittelam. or Nature study' has arisen because ot its seem1ng 

purposelessness - its lack or 8. oontinuous purpose. The basis 

or organl-zst1on will receiY. more complete treatment in the 

~ollow1ng ehapter. 

Despite the necessit,. forcontinulty of theme 
J 

throughout the work: of the class. and even ot the whole primary 
\ 

s'chool, the Nature study teacher must be quick to take advantage 
I or any special circumstances' whl ch may arise, or or any special 

ma ter!al whi ch comes her way - in other worlhl-. she must be an 

opportun1a-t. Thus. the best time to talk or ,snow, partiCUlarl,. 

to a junior class, 1. at the first snowfall, when the reality 

or anow and ita present beau"tJ' sends a thrill ot only partlJ' sup

.. pressed excitement through the class. Or aga1n, should the 

injured bIrd whicb has been brought into school die, possibly 

~h. teacher will use 1t to show how the wings are adapted for 
,1(, 

night; perhaps, on'the other hand, she mal, in an errort to 
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.... the o})Yioua concern of some children, tell wha't happen. 

to 4ascl things, and how Nawl1l uses their remains to bnng 

torth fresh 1)8811'7 in the tom ot plant or tree. At mob 

~1m·.8 as the .. , 1t seems to me. the best and moat permanent 

teaching caD be lloaomp11ahe4, tor the, eht14ren are ttkeyed-uprt 

to 'the situatIon. In other words, no arti:tlclal motivation 

1s neoeas817; the"grow1n.g point" is .alrea4,. there weiting to 

be. set zed and used. 

The above tor.ma an excellent example o~ 

the dl~terenoe in method between fiaw.re study and Soience. 
r.~ 

The province of Nature stuQy 1s one w1th that ot Scienoe -

the who1. realm of Nature. The aim ot Nature study, howeTer. 

41tt.re tram that ot Science 1n that it sets out to develop 

a ~11ar1tr, an un4erstan41ng and appreoiation ot common 

objects and ph_omena, 1ll contrast to 'the toaal comparison 

aa4 elassl ttcation ot the .. same things into a b04,. of related 

phenomena. 'rhus, l' D1q be sa-1d that Nature Study 1s .ch11d-

centred. 8S 1t sets out to develop ~1a powers or wonder~ 
appreoiat1on, observation •• 0., - aeethet1c as .ell aa 

lnklleetual. Sclen •• , on the other hand" hanns in mind the 

du.lopDleD' of a bo4y ot prineipl •• basod on observatloll. sets 

out to observe, COJIlpare and tinall7 to bu114 up systematically 

a body or data - a science. Thus, Nature Study and Science 

.eal tundamentally .. 1 th the same phenomena; l' 1 s onlY" t.he 

organization and possibly the motive behind th1s whlch constitutes 

the dlrferen.ce between them. Moreover. the spirit or enquiry la 

the same in each case, but in Nature study the orde~ in whIch 

pheJ10Dlena are studied i8 determined by chance {as has been shown 
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in the preoeding paragraph) or neeessit7. while in Science 

there 1s a logical sequence from one to related phenomena. 

Just as observations had to proceed ror 

thousands o'f years before anY' science was possible. so the 

-process or accumulating facts in ehl1dho04. makes possible 

the teaeh1ng of science later. The same process of 

accumulating facts ls presen.t in both cases; the main 
I .. . a - f 

dlrteranee l1es in the faot that the modern child can accumulate 

more d1verse obserYstlons in a year or so than the ancient 
an 

"natural. philosophers. could in centuries. hoJjtl\hlstor1cal 

po.int ot view then, the studY' or Nature precedes S-cience. It 

18 still a necessar7 and indispensable stage in the approach 

to Seience, tor the latter cannot proceed adequately unless a 

famlliari t,. w1 th simple ph7-s1eal and biological phenomena has 

airea4)" been established. '!'he neglect of this stage Is, I 

believe. the reason why muoh of our school science talls to 

achieve the results we expect. Hence, the Report ot the 

Commi ,t.e on -The Poai tionot Natural Soience in the Educational 
$ n J' RI, 

System ot Great Britain" (1918)p.60. states emphat1cally:-
y I 1 * 

-There Is general agreement among science teao-hers that the 

best preparation for the stud)" ot scienoe at Secondary school.., 

ls a course ot Nature Study up to the age ot 12". 



B. The General Scienc~ of the Junior High School 

The oonditions which have in many places prompted 

the establishment of the Junior High Sohool have already been 

discussed in Chapter 11. The Junior High School is the school 

ot earlyadoleaoence, and this fact determines its main 

characteristics. 

Adolescenoe marks a new stage in the development 

of the individual. Bodily changes and rapid growth cause to 

some extent increased self-consciousness and instability of 

tamperament. This is intensified also by psychological changes 

which must naturally puzzle the child. The~e is a new capacity 

to handle pure ideas, a new urge to explore both the self and 

the environment, possibly in an attempt to find some harmony, 

some validity, by which to evaluate and understand these inward 

changes. Moreover, the range of ability of the pupils becomes 

decidedly ~ore marked than- in the Junior Sohool. 

The Junior High School therefore is to be considered 

as a period of exploration, not simply ot the physioal environ

ment (as in the case ot the ~ndergarten and early Primary years) 

but also of the world of ideas. There must be great diversity of 

educational opportunity to aid in this exploration, and also to 

provide adequately for the different types of pupils. Also,' it 

is imperative that more oarefUl grad1ng acoording to ability be 

undertaken, than wa~ necessary in the Junior School. In these 

ways it 1s hoped that pupils of different capabilities and 

interests may eaoh be stimulated to his utmost. 
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Due to the increasing complexity of modern 

life and the consequent need of greater initial preparation, 

there is a marked tendenoy in many oountries to raise the 

age at which compulsory education ceases. ~onsequentlY, it ~ 

is probable that eventually the greater part ot the adolescent 

population will attend same type of Junior High School. Thus, 

the Junior High School must provide for two distinct types 

ot pup11s:-

I. Those who will leave sohool when they attain 

the age limit ot compulsory education, some

where about 14 or 15 years. 

2. Those who will proceed to further secondary 

education. 

For both ot these groups, the first year of the 

Junior High School will probably serve as an exploratory period 

to find what type of studies best fits the abilities and 

interests of the individual pupils. 

In addition, for the first of these groups, this 

sohool mus~ attempt to develop a well-balanced, modern education, 

as oomplete as exigencies of time and mental development will 

permit. It must be recognized that, in all probability most 

ot these ohildren when they once leave school, will never 

again be connected with an eduoational fnst1tution. ConsequentlY', 

it is imperative that they be acquainted with the large and vital 

interest of modern life.- e.g. the question of the individual 

and public health.· 

For the second of these groups, the Junior High 

School will provide a preliminary seoondary course which will 
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be broadened and intensified by further work in the High 

School. There are several distinct advantages to be gained 

bJ their attendance in a Junior High School. First, the 

diversity of curricular activities affords op~ortunities to 

discover latent abilities and interests, with the view to 

their greatest development. This is more likely to happen 

in the Junior High School in that the classes will be smaller 

than in the Junior School, and, consequently the teacher will 

be able to devote more attention to the individual. Then 

again, the Junior High School will bridge the gap between 

the Junior School and the High School. This function, it 

seems to me, is very important. In the Junior School the 

class teacher is in such intimate contact with her class, 

that she knows when any pupil is falling behind and needs 

special help and encouragement. This, however, is not so 

simple in the High School where a number of specialist 

teachers come and go between classes, the pupils of which 

they scarcely know by name. ThUS, unless some special 

organization is evolved to take care of this supervisory 

function, the High Sohool pupil is thrown very largely upon 

his own resources. Tije Junior High Sohool, with a method 

of treatment somewhere between these two extremes will, 

therefore, be of gr.eat benefit to the adolesoent pupil. 

Also, the type of general cultural education followed in 

the Junior High School will lessen the possibility of 

premature speclalizatio~, for, even if a student specialize 

in one or more particular branches of science in the High 

School he .will at least have an elementary knowledge of 
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other branches of knowledge, and will be less likely to 

beoome a narrow speoialist. 

As the Junior High Sohool movement Is 

comparatively recent, researches as to curricula are still 

in progress. However, practice, so far, seems to indicate 

that a broad, humanistic education is preferable to a 

technical one at this period. Thus; the Consultative 

Committee on "The Education of the Adolescent"(p.e4) declares: 

"It is essential, of course, that nothing should be done to 

Rrejud1ce the continuance of the general education of the 

pupils, or to cramp their mental developm~nt for the sake of 

demanding some form of specialized proficiency •.••••• 

ftA humane or ,liberal education is not one 

given through books alone, but one which brings the children ... 

into contac't with the larger interests of mankind". 

The above seems to suggest ,that the programme 

of the ~unior High School be a broad, cultural one. Its 

activities would be organized, in the main, about four elements: 

Language, science, social studies and mathematics. MUsic and 

Art as other great avenues of human experience would also be 

included. Of these, we are here only interested in Science. 
~ 

Science in the ~unior High School sets out to 

build, on the foundation of Nature Study which has already 

been established, a wider understanding and appreciation ot 

the world ot Nature, of mechanical invention and scientific 

progress. We must now consider how this is to be accomplished, 
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In the past, there have been numerous experiments 

to ascertain the type ot sc1enoe instruction best suited for 

early adolescence. Elementary physics, mechanics, chemistry, 

biology, phys1eography, physical geography, all have been 

tried with varying success. The reason for these failures and 

partial successes involves some consideration of common 

mistakes in science teaohing. 

Quite frequently, the student who commenced the 

study of one ot the special sciences on entering the High 

Bohool,w8s immediately involved in abstract considerations 

and complicated mathematical treatments. 

Thus, the study of physios was frequently commenced 

by a mathematical treatment of mechanics. This must have 

deadened the interest and enthusiasm ot most twelve or 

thirteen year old boys. The study ot Chemistry not infrequently 

opened with a consideration of molecular and atomic hypothese~, 

or, perhaps, of the theoretical differences between elements, 

oompounds and m1xtures. These topics are decidedly too abst!8ot 

for the beginner in science; thus, the school-boy came to the 

conclusion (and who can blame him?) that physios and ohemistry 

were "difficult" and -dry- subjects of no interest to him • 

• Our efforts at teaching science up to this time 
I -

have been disappointing for reasons which the above outline 

avoids; the elementary work has been too incidental; the 

advanced work has been prematurely abstract; besides, general 

conditions have been unfavorable. The High Sohool boy who 

begins a systemat1c course of physics and chemistry without 

the previous training above described (8 broad Nature study 



-3~-

course similar to that I suggest) laoks the basas in experienoe 

which 1s needed to make systematic science genuinely real to 

him. The usual text-book in physics or chemistry plunges him 

at once into a world of symbols and definitions as abstract as 

algebra. Had an adequate realistic treatment preceded~the 

symbols, when he finally reached them, would be realities. 

The abyss between S$nse training and intellectual training 

would thus be bridged. MI 

The great mistake in such teaching was 

the presentation of abstractions instead realities. Soience 

cannot be taught by expounding theories etc., from a text-
~ 

book no~ w111 any training in the method of Science be achieved 

by doing this. SUch theoretical considerations must be post

poned until sufficient knowledge of facts has been acoumulated 

to make generalizatio~s intelligible. This mistake- undoubtedly 

arose partly because those who taught science had, themselves, 

received only a superficial training in soience, and, conse

quently, did not understand the working of the scientific 

method. 

As one reads the lectures delivered many 

years ago by scientists such as Huxley and Faraday to child 

audienoes at the Royal Institution, one is impressed by the 

fact that their method of approach is identical with -that of 

the trained teacher of to-day - namely, to start with the 

familiar facts of the environment, to extend this knowledge 

by means of experiment, and then, only after much data had 

been presented, to evolve theoretical considerations and 

generalizations and finally to test these. This is the 

I. F.lexner, Abraham - HA Modern Sohool", p.7 
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prooedure of the inductive method, as compared with the 

former deductive procedure. The latter started trom the 

law,hypothesis or theory, then worked to the applications 

of this; these scientists and teachers began with the every

day instances and applications, searched in these tor a 

binding or common prinoiple (a natural law), then proceeded 

to suggest explanations (hypotheses) tor this mode ot 

behaviour, and finally to test these explanations with the 

view of finding one which would fit all known cases. This 

inductive m&thod is oharacteristic not only of science but 

of all purposeful thinking and problem solving. 

Still another mistake in science teaching 

has been caused by the assumption that the powers of logical 

or.anlzat1on possessed by the adolescent are identical with 

those of the adult. The organization of the individual 

science is the finished product of adult logic, achieved by 

reflection after the problems have been solved. But, the 
. . 

adolescent has not yet achieved this power, and to assume 

that he has is only to confuse the end of the study with 

the process of arriving at that end. 

cp. "The New Teaohing" - John Adams, editor 

"Science" - Sir Perey Nunn - p.163. 
"The teacher who is tempted to adopt this 

attitude (that science is a question of precision in definition. 

rigorous testing of hypotheses and caution in generalization) 

should reflect that he is expecting his pupils to start from 

a point he himself reached only slowly •.••••.• 
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-Habits of exaot thought and interest in 

soientiric theory must be regarded as the goals marking 

the end of a course, not the entrance gate into it". 

The order to be followed in dealing wfth the 

adolescent would seam to be the psychological one - that 

ot the mind in proceeding from one idea to the next in 

sequence, as in the solution ot a problem. Moreover, it 

any real thinking is to be done, the problem or subject 

to be studied must be one which challenges the pupil to 

mental effort; this presupposes that it is one in which 

he is vitally interested, - one closely connected with 

his everyday experiences. Thus, the chief mistakes made 

in science teaching have been:-

1. Premature abstraction and mathematioal analysis. 

2. Use ot deductive, rather than inductive method. 

3. Use ot the logical instead ot the psychological 

basis of method. 

4. Lack of motivating power to do real thinking, 

because of the unreality or the problems. 

During the last twenty years many attempts 

have been made to obviate these mistakes and to create a 

type or scienoe course specially suited to the needs of 

the adolescent in the Junior HIgh School. SUch courses 

are usually designated by the te~ "GenQral Science". 

General Science, may be regarded as an intro

duotion to the field of Science. It is based, I think, on 

two assumptions:-
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1. That the adolescent 1s interested in his environment 

in a very real sense, and consequently wishes to understand 

why certain things are done, how others work and so on; that 

is, he still retains his earlier curiosity. 

2. That the adolescent has not arrived at the state ot 

maturity where he totally abstraots a thing from its envir

onment. The problems of the adolescent then, unlike those 

of the scientist, are not ~ntirely abstracted from their 

natural setting. Consequently, the scienoe work of the 

junior High School differs from that of the High School in 

that it cannot be resolved into a treatme~t of the special 

sciences, but because of this special feature, rather 

partakes of the field of several sciences. It is, therefore, 

general and introductory in scope and tends to break down 

the artificial barriers between the several branches of 

Science. 

In the past in many secondary schools some 

work in science, very elementary in charaoter, was given to 

the ten or eleven year olds. This was accompanied by demon

strations on the part of the teacher and sometimes by practical 

work for the pupils. This work, too, was considered an intro

duction to science and a means of acquiring elementary 

laboratory technique. General Science, however, must not be 

considered introductory in this sense. The former was merely 

a preliminary treatment, to be samplified and deepened by 

future work in the various branches of Science. The latter 

is to be considered as a general introduction to Science as 



an end in itself, with no supposition that the children will 

receive further science~training, for it must be remembered 

that many ehilgren do not proceed to the full secondary 

education. Thus, it attempts to provide a science course for 

all adolescents, not merely those who will proceed to the 

High School. 

The task of General Science, then,is a 

difficult one; it is to give as complete a preparation for 

life as is possible within the limits imposed by time and 

the mental development of the Junior High School pupil. 

Thus, the most important tasks~of the.General Science course 
\ 

are three in number. First, our life in a modern community 

demands that not only the individual, Qut the oommunit¥ at 

large must know something of the prinoiples of biology and 

their application to the questions of health. Only by 

definite educational work can a well-advised publio opinion 

be created, and this is essential to the oommunity whether it be 

large or small. Secondly, as we live in an age when machines 

have become of paramount importance-both in the home and in 

industry, it is essential that all should have some under

standing of the physical principles upon which these appliances 

are based. Thus, the vacuum oleaner, eleotricity, refrigeration, 

automobiles, motors, dynamos, telephones, radios, sewing 

maohines, hot-water systems and dozens of other things have 

beoome common part of everyday life, and to use them intelli

gently requires some knowledge of the principles which they 

embody. Thirdly, in so far as the school is committed to 

prepare the child to live the fullest life possible for him 



it is necessary that, before he leave school, ha be taught 

at least the elemental facts and principles which will 

enable him to build up for himself an interpret'ation ot 

Nature. It matters not whether he has the capacity of a 

student of Nature, or simply of one who can delight in 

her ways, it is the duty of the school to bring these 

interests and delights within his reaeh, so that he may 

grasp them, if he so desire. 

-Knowledge of some of the. secrets and 

processes of Nature creates an intellectual interest in 

various directions. The world of flowers, of animals, 

and of rocks is a book which if only partially opened 
I at school may prove of absorbing interest in later life" • 

I am tempted to add a fourth to the above 

list - some training in the scientific method, as a way 

of thinking. There is doubt whether this is inculcated 

in many cases even after advanced work in S.cience at the 

university, for it requires an intellectual honesty and 

self-criticism which, it seems to me, is comparatively 

rare. Nevertheless, the need of clear, critical and 

unbiassed thinking is a very serious one in a world of 

dogma and propaganaaof various sorts, but largely in the 

political and advertising world - in fact, I think this 

type of critical thinking is neoessary to the very life 

of a democracy. At this stage of science teaching most 

assuredly it Is impossible to inculcate this method either 

by preaching or by practical work; rather its efficacy 

should be shown by the teacher as a common sense way of 

I· From "Science in Senior Schools" - Board of Education(England) 
Educational Pamphlet No.89 - p.13 et seq. 
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tackling ordinary probl~s; in fact, all work done in the 

science lesson should be an embodiment of this way ot 
" 

thinking. The science teaoher will also use stories of 

the work of great scientists, and also acoounts of modern 

research work to further the consciousness ot scientific 

method. 

Thus, the aims of the teaching of General 

Science may be summarized as follows :-

1. To provide additional b1ological education, 

and as an ou~come of this, to foster an 

intelligent individual and community conscious

ness on publio health. 

·2. To develop some understanding of common appliances 

and the principles they involve. 

3. '1'0 continue the work of the Junior S"cUool in 

arousing interest and appreciation of Nature 

i.e. in teaohing children to read "the book 

or Nature". 

4. To provide some training in the scientific 

method of solving problems. 

~---------~~~~--~---~--

The approaoh to General Science like that of 

Nature Study 1s made through the knowledge the child has 

already acquired conoerning his environment. To prooeed 

from the known to the unknown is the only sane way, as 

Huxley remarks in the Preface to his lectures on "Physiography" 

. p. 1 • 
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"It appeared to me to be plainly dictated by 

common sense, that the t~acher, who wishes to lead his 
.. 

pup1l to form a clear mental picture of the order which 

pervades the multiform and endless phenomena ot nature, 

should commence with the familiar facts of the scholar's 

daily experience; and then, from the firm ground of such 

experience, he should lead the beginner step by step, to 

remoter objects and to less readily comprehensible" relations 

of things. In short, that the knowledge of the child should, 

of set purpose, be made to grow, in the same manner as that of 

the human race has spontaneously grown-. 

The General Science course, in its first stage, 

differs little in method from the final years of Nature 

study in the Junior School. There is, however, a difference 

in arrangement. It has already been pointed out that, in 

the early years of adolescence, the ability develops to 

handle ideas a~ well as the simple faots of the physical 

world. The Nature Study ot the Junior School is arranged 

very closely about seasonal activities and changes; the 

General Science of the Junior High School, however, because 

of this new ability, may now be arranged about some topic 

or problem of major interest in understanding the physical 

environment and its relation to man. This is the first step 

towards the abstraction of science, but the problem still 

remains in its natural setting, and, consequently, not 

divorced entirely from everyday considerations as much work 

in school science formerly was. 

The choice of these topics and problems is of 

great importanc&. They must never be trivial, neither must 
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they become abstract or unreal. If soientific thinking Is to 

be done they must be probl~ms in which the child Is interested, 

tor there can never be any desire to observe, experiment, 

discover or reason unless a real problem is present to challenge 

the individual and the class as a whole. It was here that the 

"Heuristio Method- frequently failed - in providing for the 

aotivity, without the prior and essential motivation, for the 

desire to gain further knowledge and to ~ake careful observations 

and experiments only occurs in a mind already partly interested 

and partially fnformed. 

Happily, for the science teaoher, there are many 

such questions, continually being asked by the child who is 

eager to understand everyday occurrences, "Why does eleotricity 

light our houses"? DWby must we be so oareful about the water 

we drink"? "What is air"? These, and many similar questions 

open up great possibilities for the General Science teacher. The 

work in General Scienoe must, therefore, be built up systematically 

around such oonsiderations, while the teacher must steer a course 

midway between the Buperficiality of the popular science lecture 

and the difficulty of many science courses which would confuse 

and mystify the pupils. 

This is frequently termed the "project method-; more 

accurately, however, it is the treatment of a large topic, which 

is made up of numbers of sub-topics and problems - all olosely 

related to the main theme. According to Kilpatrick ("The Project 

Method" Teachers' College Record XIX. p.320) tta project is a 

whole-hearted, purposeful activity proceeding in a sooial 

atmosphere". It would seem, therefore, that this name cannot 
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oorrectly be applied to the main topic, but rather pertains to 

these sub-divisions, when they are motivated to the extent of 

becoming not simply an interesting problem, but our problem to 

the children. conoerned. Thus, the "so-called" .Project Method" 
/ 

cannot be regarded (as so many writers in General Science seem 

to regard it) as the only method for use in the General Scienoe 

course, rather it is only one aspect of method, to be used with 

others, in this type of science teaching. It is clear, however, 

that the problem is of importance as an .organizing factor" in 

the General Science Course. 

The method of procedure in the individual lesson, 

w111 differ little from that of a properly arranged lesson in any 

subject. The main difference will be the use of experiment. The 

first s~age is a collecting of data - the recalling of previous 

experience, relevant to the subject, and the supplementing of this 

by means of experiment. The second stage is a clear formulation 

ot the problem, with a view to its solution. This may result in 

a new formulation - as a main problem, with a number of subsidiary 

ones, each requiring its own solution. Thirdly, after this 

discussion and analysis,vari6us hypotheses may be suggested, 

which in turn must be critically examined and tested. The next 

step w111 be a final summary of the problem, and the solution 

so far arrived at. The final stage will be to apply the 

hypothesis, which has survived the te~ting stage, in a wider 

field to Bee if it still holds true, possibly also to find if 

it can explain or simplify some knowledge which has previously 

been acquired. 

It will be notioed in the above, that this rational 



attempt to solve a problem, follows the line of the "scientific 

method" - showing that the latter is merely a common sense way 

of tackling a problem, and is, therefore, applioable in a wide 

range of subjects. 

The method of approach to the lesson will vary 

from time to time according to the nature of the problem. Thus, 

in some cases the approach may be made through a demonstration 

on the teacher's part; at other times it may be approached 

through discussion; occasionally even through experimental 

work ott the part of a class; and possibly even a story told by 

the teacher of the history of some great discovery or inve~tion 

or of the person connected with this. The possibilities are 

many, but the object in all cases will be to collect relevaht 

material, and to present the problem in such a fashion that 

the class will be interested in its solution. 

The final stage of the process also permits 

a variety of treatment. This may consist of the discussion of 

appliances in common use - possibly a demonstration on the part 

of an able pupil; it may consist of an excursion to the fields 

or woods, or perhaps to a factory or power-house - depending on 

the nature of the problem; perhaps of short "lectures" by one 

or more pupils who are particularly interested in the subjeot 

(akin to the "Littleman Lectures" of Caldwell Cook's "The Play 

Way"); or possibly the report of some work done in the library_ 

But no matter how this part of a problem be worked out, the ~lm 

is largely the same - namely, to connect the work done in the 

science class with the everyday interests of the pupil, in order 

to extend and enrioh, to strengthen and increase these as 



systematically as possible. Thus, the science classes should , 

serve to draw the school and the outside world together. This 

happens most completely when ; as Sanderson of Oundle never 

tired of preaching - the school undertakes some community service, 

such as, tor instance, the testing of seeds, soils, or fertilizers 

for the farmers around. Then the work of the sohool beoomes no 

mere experiment but "service" definitely soientific both in 

method and object. 

The General Science course must be thoroughly 

inductive in method, the Junior High School is no place for a 

deductive treatment - in fact this is inexcusable in any type 

of science teaohing whatsoever. If a text-book is to be used 

in the General Scienoe course, great care must be exercised in 

its choice, for many such books are wholly deductive in method -

and, consequently, are useless from our point of view. Moreover, 

the individual topics should not be organized on the lines of 

the special sciences - e.g. one in physics, one in chemistry, 

and so on. It is preferable, as has already been indicated, that 

for the present purpose, Soience be considered as a whole. The 

large topics will, therefore, transgress the boundaries of the 

special soiences, for these boundaries are largely a matter of 

oonvenience. It is also essential that these topics be wide in 

scope and few in number, rather than small and numerous, for in 

the latter oase it will be more difficult to give really scientific 

training and also to foster an appreciation of the inter-relations 

between the topics studied and between the various fields ot 

Scienoe. Another mistake in organiz1ng the work in General 

Science is that of organization about a generalization or 
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abstract principle; then, principles are put before facts and 

applications - another form of the deduotive method. Thus, it 

would seem that the best organization of the General Science 

course is about a large topic of interest and significance to 

the children; the method followed will be inductive, and the 

subject -matter quite irrespective of the separate fields of 

the special sciences. 

Before leaving the question of method and 

organization of the General Science course, it may be well to 

consider shortly the function of experimentation. The uses of 

experimentation are mainly two:-

1. Collection of information on the problem. 

2. Testing of hypothesis or generalization. 

The former, as has already been suggested 

would occur at the beginning- of the work on a problem, and 

quite frequently in the first stage of the science lesson. Its 

function in these two instances is the discovery of new faots to 

supplement those which are already familiar. The second use 

pertains, as we have seen, to the fourth stage of the science 

lesson, or of the solution to a problem, and consists in the 

critical testing of the solution or generalization not by one 

experiment, but by as many as possible. This is a point in 

science teaching which is frequently weak; it is so easy for 

the busy scienoe teacher to slur over this stage with as little 

testing as possib~e - but this is bad when one considers how 

necessary it is to inculcate the idea of u~relenting testing 

and self-critioism on the pupilts part. Pasteur continually 

referred to this necessity; - in his ~peech at the opening of 
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the ·Past.eq,r Insti tute" he said:-
.. 
~eep your early enthusiasm, dear collaborators, 

but let it ever be regulated by rigorous examinations and tests. 

Never advance anything which cannot be proved in a simple and 

decisive fashion •• 

"Worship the spirit of criticism. If reduced to 

itself, it is not an awakener ot ideas or a stimulant to great 

things, but without it everything is fallible; it always has the 

last word"I. 

A third possible use tor experiments is, it seams 

to me, ia the review lesson. A decisive, new experiment would 

do much ~o aid in the review of theoretioal considerations, by 

focllssing the attention of the pupils, recapturing the problem 

situation, and applying the principles in yet another case, as 

an aid to ltfixing·. them in the memory. 

In the teaohing ot General Science there is, it 

seems to me, too great a reliance on text-book~.~.. This is 

particularly true in America; in England there seems to be a 

more general realization that it is impossible to teach General 

Scienoe from text-books or at any rate from one text-book -

the "general formu~a. has been abandoned. In the first place, 

the good General Science course, like that in Nature Study, 

cannot be "made to measure"; it is a produot of the reaction ot 

the school on the environment, and the environment oft the sehool.· 

Thus, it is an individual thing, and will differ slightly from 

'I. , , 
Vallery-Radot, Rene - '"The Life of PasteurD • p.219. 
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school to. school, due to the dominant interests of the children, 

as determined by the type of home they come from, and t~e sort 

or industries etc., carried on in the immediate neighbourhood. 

Tor this reason the interests of a child living in an agricultural 

district will not be quite the same as those of a child living 

say, in a sea~port (I am not losi~g sight for a moment of the 

large central core of interests common to both which will for.m 

the "backbone" ot the course). The training and dominant interests 

of the teacher or teachers will also be reflected in the course -

it would be absurd to .:expect that a biOlogist would give exactly 

the same course as a teacher whose training had been largely in 

physics and chemistry. Consequently, schools in different districts 

will each have a course similar in general outline, but different 

in local "bias". 

There is another aspect of the "text-book" method 

of teaching General Science, which seems largely to have escaped 

notice. In a number of text-books, it is suggested that the 

child answer preliminary exercises and read the story or intro

duction to a topic before thi.s has been presented in class. This 

presentation consists in some cases not only of introductory 

matte~ but also of a discussion ·of the principles Which, evldentl~ 

are to be derived by experiment in the Science class. But surely, 

this is the very antithesis of approved methods in science teach

ing. In other words, these writers under the guise of ~otivatlon" 

are authorizing the reading beforehand of much of the theoretical 

work which should be deri!~d by the inductive, experimental 

method in class-room and laborato.ry f a dubious practicel 
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The main funotion of the text-book in General Science teaching 
. 
is as a reference book, and possibly for review work. It may, 

in some cases, also be used as a laboratory manual and a source 

of additional problems and exercises. In any case, the teacher 

will be il1'-advised to stick elosely to one book, for due to 
• 

the breadth of the field, there are usu~lly some topics or 

chapters quite weak in treatment. ~ There are extremely few 

people - and those apparently no~ given~o writing General - -', .... 

Science books - who are equally at home in the fields ot 

Chemistry, Physics, Biology, Astronomy and Geologyl 

Two props of the traditional science course -

the rigid course -of study and the text-book - have at least 

been partially removed; there remains only one - the teacher. 

There 1s no doubt that the success of the General Science 

Course depends very largely on the teacher. It seems, therefore, 

fitting to discuss the qualities necessary for a good teacher 
. -"'-- ~ 

of General Science. 

The first and foremost qualification is wide 

knowledge of Science. possibly a more speoialized and thorough

going knowledge in one special science. This is of tremendous 

importance, for no teacher of General Science can possibly be 

successful if he has not some grasp o~ t~e field as a whole. 

More specialized knowledge in one field will make the teacher 

more useful to the school, but will also have personal usefulness -

a more rigorous training in soientific method, a greater grasp 

of the aim and spirit ot Soienoe, and the st~mulation of having 

felt the "mysteries" on the outer, still somewhat hazy boundaries 

where researoh is feeling its way_ Unless the teaoher is at 



least partly sure of himself, he will be unable to stimulate 

his pupils to the utmost, and then, as a sort of self-protection 

will tend to stifle rather than encourage the more venturesome and 

enquiring pupils. 

This stifling process 1sbad at any time, but 1s 

partioularly deplorable where adolescents are concerned, because 

of their peculiar sensitiveness and frequent tendency towards 

introspection. The teacher, therefore, must have a sympathy 

and understanding of the adolescent, of his capaoities, his 

needs, and the limits of his powers. The teacher must also 

have an interest in, and understanding of the environment, in 

order to appreciate its resources and limitations, and also 

the needs and interests of the children. 

With these qualifications, the teacher must 

also be resourceful. The responsibility for the organization 

of the General Science oourse will largely fall upon him, if 

it is, as has been suggested to be specially adapted to the 

peculiar needs of the school. ThUS, he must not be tied 

down too closely by traditional types of science t~aching, 

but ready to adopt the most suitable material from the wide 

field of Science for his purposes. This resourcefulness will 

be taxed to the utmost in providing suitable experiments,for 

many of the stock experiments of the several sciences will be 

unsuitable at this stage; also, his ingenuity will be greatly 

needed in adapting the apparatus he has to a wide variety of 

purpos~ and possible devising other necessary apparatus. 

Although the pupils in the Junior High School should them

selves make much of the apparatus needed, yet it will be of 
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~reat advantage if the teacher has some skill with glass and 

metal. Numerous small things are continually being needed 

or having to be renewed in a laboratory which the teacher 

can then make himself. 

The General Science teacher mus~ recognize 

and seize all opportunities of giving systematic training in 

scientific method. He ~ust, therefore, steer a course midway 

between the superficiality of the popular science lecture, 

which yields no training in Scientific Method, and the deep 

delving into a subject which would be beyond the comprehension 

of his pupils. By means of the lecture-table and the laboratory 

the pupils should become familiar with elementary laboratory 

technique - though too much emppasis must not be placed on 

this, for it may mean that the whole ~lass will be sacrificed 

for the few who will proceed to further work in science. 

In all pr~bability, the ScienQe teacher will 

find it necessary at this stage to give definite training in 

description and recording of experiments etc, in clear, concise 

English. It is amazing how much time and energy the High 

School teacher ~ses at present, in fostering this skill, which, 

it seems to me, should be acquired long before Grade X or XI. 

Assistance should also be given in the mat~er of notes, and 

this will be of considerably greater importance if a text

book is not used rigidly. The ability to handle reference 

material in the library is one of the skills the General 

Science teacher must help to foster. It may be objected 

that these latter skills are somewhat outside the teaching 

of science, but the function of the science teacher, like 
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that of all beachers, is not to teach a subject but to 

teach children, who will find these skills useful not only 

in the present, but in after-life. Thus, the teaching of 

such skills is quite within the province of the General 

Science teacher, particularly when it is oonsidered that 
'.-" 

numbers of Junior High 'School pupils will receive no 

further science teaching after they leave this school. 

rt will be evident from the above that the 

General Science teacher needs not only a thorough science 

training, but also a careful professional training. More

over, if General Science were to be acoepted more generally 

in the schools (and this is to be regarded as inevitable, 

with the spreading of the Junior High School idea) provision 

will have to be made for the training of suoh teachers. Under 

present regulations in the Universities, students wishing to 

pursue a science course of anything like the breadth described 

above, are hampered very seriously, if not prevented entirely 

from accomplishing their end. Moreover, their very qualifica

tions in science frequently make th.em ineligible for a teaoh-

ing diploma. Consequently, if General Science is to be any 
:..;.t.... ''\., 

more adequate than the old Nature Study, Physiograp~y and 

the like, the schools must look to the supply of teachers 

for this purpose. 



-57-

• C. The Science of the High School 

A full discussion of the scienoe of the 

High Sohool is beyond the scope of the present subject. 

It w1l1 suffice to show how the science in the High School 

is the culmination of the earlier type of scienoe teaching 

already disoussed. 

The aims of science teaohing have been set 

forth in the preceding pages, and apply equally well to the 

science of the High Sohool. The function of this will be 

to broaden, deepen and integrate more fully all the soienoe 

work of the Junior School, the Junior High School and the 

High School itself. It is particularly necessary that by 

the time a boy or girl leave school this knowledge shall 

have become a whole. This will be impossible if the 

special soienoes are narrowly conoeived and taught. The 

broad, human values of soienoe are, in the end, likely to 

be of greater value to the majority than the purely dis

ciplinary values; and these former are most frequently 

neglected. 

The science of the High Sohool will consist 
. 

largely of ohemistry, physios, and biology. Each will now rece~ye 

its speoial treatment, so that the particular discipline 

and methodsof each may be tackled more thoroughly and 

comprehensively than in Nature Study and General Soience. 

In this separate treatment, however, it is highly necessary 

that the connecting links between the sciences be emphasized 

so that the pervading impression Is of a large field ot 
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knowledge permeated by the same method and spirit throughout. 

This should be done despite college entrance requirements, 

where these would seem to narrow the scope of soience teach

ing unduly; for the school would be conceiving its task too 

narrowly should it allow such requirements to prevent it from 

accomplishing what it considers to be its whole duty towards 

its students. It is most certainly a narrow sense of duty 

which would lead all High School students to be sacrificed 

to the few who proceed to the Uni~ersityl 

It is particularly necessary that both the 

physical and biological sciences be represented in the 

~ 

High School programme - the latter is most eminently essential 

as a basis for intelligent living and good oitlzenship,and 

biology cannot possibly be taught well without some knowledge 

of Chemistry and Physics. Moreover, these two scienoes are 

essential of themselves in that the knowledge and training 

they afford are necessary to an intelligent interpretation 

of the modern world. 

I think the neoessity for the inolusion of 

these three sciences is quite generally appreciated now, the 

main difficulty in the way of including all three is the 

lack of time - the over-crowding of the High Sohool programme. 

There are no doubt numerous ways in which time could be 

saved it we were eager to find them. There is little doubt, 

however, that much time now spent on obsolete and unnecessary 

mathematics could be used more profitably in other ways. If 

an extended treatment of ari~hmetic were eliminated after 

the Primary school, the methods of Algebra, Geometry and 

trigonometry could be introduced muoh earlier (and perhaps 
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less formally) than at present. This would not only save 

much time, but also simplify the work of the ··science 

teacher greatly, for many of the· difficulties in physics 

and the mathematical side of chemistry are due largely 

to insufficient knowledge of purely mathamatica~ processes. 

Moreover, mathematios should take over the treatment of 

quantity - by weighing and measurement. This would relieve 

the physics and chemistry courses, somewhat, and allow more 

time for biology. 

Time oould also be saved in the science 

courses themselves, by excluding topics of purely academic 

interest. Much tedious work in weighing and measuring might 

also be eliminated without loss; likewise experiments pur

porting to "prove" laws eta, and still others, the refinement 

of which is quite beyond the range of school apparatus. At 

the same time, that dubious practice of "cooking" experiments 

would, I believe, be almost entir~ly eliminated; students 

do such things mainly because they feel that their own 

powers are unequal to the tasks set them. SUoh practices 

could be eliminated entirely by' focussing attention on the 

importance of careful, individual observation - Wa research 

attitude" towards experiments intrinsioally interesting, and 

of course, treated inductively. 

The end of High School soience like all other 

forms of science teaching should be :-

1. To acquire some knowledge and understanding- of 

the broad outline of great scientific principles 

ot how these are exemplified in everyday natural 

phenomena, and applied in divers ways to meet 
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the needs and increase the powers of man. 

2. To promote an increased understanding and 

appreciation ot Nature in its varied man1-

testations. 

3. To provide an atmosphere for the growth ot 

scientific habits ot thought and appreciation 

of the aim and spirit ot science in its 

relation to modern life. 

Although training in the me-thod of Science is 

undoubtedly valuable, the greater stress should, it seems to 

me, be placed on the human side of the values of science. 

The work in science- should be connected in every way possible 

with human activities. Thus, in the matter of illustration, 

examples might well be taken from common industrial processes 

where possible, or appliances frequently used in- the home or 

work-shop rather than those merely of interest to the scientist. 

• •••• the science course to be taught in our 

sChools should not be that which is suitable for the future 

expert soienoe s~ecialist, and which can be of value to only 

the small minority of pupils, but rather a good general 

science course on broad humanistio lives whioh will be ot 

value to all our pupils as a part of a sound liberal ~ducat1on"I. 

Soience teaching in the High Sohool at present 

is seriously limited by the lS9k of good science training in 

the junior classes. SUoh training has been so scarce and 

unsystematic that many pupils, when they commence the study 

I. 
Brown, John - QThe~earching of Science in Schools". p.10. 



of chemistry, physics or biology have little knowledge on 

which to build. This undoubtedly makes the work on the 

part of both pupil and teacher more difficult. MUch 

general knowledge of great use in the High School can be 

acquired much earlier in the school life. 

I do not wish to suggest that the earlier 

work in science should b-e chosen wi th this end, only, in 

view; that would be as ridiculous as to suggest that the 

science work in Grade X and XI should fi t all pupils for 
~ 

specialized work at a university. It has already been 

shown that the work in science in the Junior School sets 

out, in the main, to develop powers of observation, and 

appreciation of Nature in its varied aspects. This must 

be an end in itself - quite un~rammelled.by High School and 

College requirements. The greatest possible contribution 

that the Junior and Junior High Schools can make to the 

work of the senior classes in science is just this. train

ing in habits of careful observation, and the accumulation 

of funds of knowledge of common phenomena and processes in 

Nature. This, then, will serve as a foundation to be 

incorporated, amplified and rendered more systematic by 

later work in the High School 

It at each stage of the child's develop

ment, his interests be considered as paramount,there will 

be no talk of making the work of the Junior School subserve 

that. of the SeJ1ior School - in science or anything else. 



Each, then, must be considered as a stage complete and 
-. 
necessary in itself. Thus, the developments of the child 

and the unfolding of his interests and powers are the 

oriteria to be considered, not the development of any 

abstraot soience or the pursuit of an academic course 

of study. 

The method of science teaching has already 

been discussed in general, and in the case of General 

Science. It seems sufficient, therefore, to indicate 

here the slightly different method of treatment in the 

individual sciences. The method should of course be 
, 

largely inductive, and carried out through work in the 

class-room by demonstrations on the teacher's and 

laborato!y work on the pupilts part. 

It was pointed out in the section on General 

Science that the psychological rather than the logical 

order should be followed. In teaching the individual 

s_ciences, this will still be true, though more difficult 
" 

to carry out. If the teacher break away very far from the 

logical order of the scienoe, he will soon run into 

difficulties. The more difficult parts of any supject can 

however, be postponed for further treatment later, rather 

than tackling them all at once, and thereby tending to 

confuse the pupil. Thus-, in Chemistry, after considering 

chlorine and hydrochloric acid it would be unwise with High 

Sohool students to proceed directly to a study of the other 

acids, real or hypothetical, containing chlorine for the 

latter is very much more difficult than the initial study. 



It would seem, then that the psychological should be the 

logical order, where possible, and that difficult subjects 

should be excluded from a first treatment, either to be 

postponed or omitted entirely. 

It is a debatable point whether in High 

School science, more advanced considerations, occupying 

the attention of scientists of the present day, should 

be mentioned - e.g. the theory of relativity, the latest 

theories with regard to the structure of matter, etc,.If 

'it is at all possible to present them in a way in which 

the pupils are likely to understand, I think it is well 

to mention them at least. MUch oriticism has been levelled 

at History and English teaching for oonfining their work 

to the past to the total exclusion of present happenings 

and work; the same might also be said of science if the 

tea~her exoluded entir~ly these "growing pointsW in 

modern thought and investigation. They should not, of 

course, be considered for examination purposes, but 

merely to broaden the general treatment, in the hope that 

the students will t.hus be enabled to take an intelligent 

interest in hearing or reading discussions· on these topics, 

treatment of which from time to time filters even into 

ordinary newspapers and periodicals. 

No opportunity should be lost of making 

soience real to the High School pupil. The general treat

ment of the lessons, the fostering of individual investigations 

as hobbies, visi-ts to factories,~ laboratories and museums, 

all will aid in making science no mere school subject. A 
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,chool science olub, occasional lectures by people from 

outside the school, readings in the history of science, 

all should help to de-formalize the teaching and make 

the subject of more lively interest to the students. It 

is the conneotion of their science studies with things 

outside of ~he school, whioh will affect the largest 

number of the students, when once they leave, for 

relatively few, it seems~will continue to work on these 

lInes , or even pursue work in science as a hobby. 

Wherever the size of the school permits 

there should be two science courses:-

1. For boys who are pursuing scientific and 

mathematical studies in the main. 

2. For others who are devoting most of their 

time to English, History or languages. 

This division is necessary for the good 

of both groups, for it permits a larger amount of work for 

the science division, yet will not consume relatively too 

much of the time of this second group. The treatment of 

the latter group may be eith~r an extension of the General 

Science course of the Junior High School or a shorter 

treatment of the science courses;in the latter, the method. 

should be none the less scientific, but the treatment of 
~, 

some topics will necessarily be shorter, and others of still 

less importance will be omitted. On the whole, I think the 

second type of course would prove more satisfactory at the 

High School stage than a continuation of General Science. 

Moreover, where such a division of courses is made, care 



must be taken to prevent undue speoialization_which is 

undesirable at the High School level. 

-------~--~--~~~~-~--~---

Thus, the science work of the school falls 

into three distinct states, Nature Study, General Soience, 

and the special sciences of the High Sohool. Eaoh has its 

specific fUnotion within the whole; each contributes in its 

own special way to the development of special abilities, of 

knowledge and appreciation of the world of Nature and modern 

invention. 

But soience has not yet, as Sanderson reminds 

us had a ohance to oome into sohools in its large creative way_ 

"Scienoe to be effeotive, so that it impresses its genious on 

the minds and souls of boys must come in with all the majesty 
" and the beauty of abundance. Its demands are great. Science 

Is • creative, and changes the value of the things of life. 

It means change, growth, development, disoovery, unrest. It 
t 

stirs man's thought to new ideals, to high erfo~s and sets 

before us new aims. Its demands are great, no~ need we be 

surprised. As we look over the things of life, when we 

consider what s.oientlfl0 disoovery and the great scientifio 

pioneers and workers have done for the redemption of man, 

when we rea.d the epic story of their lives, we know that no 

small claim will bring the spirit of scienoe into the SChools"!. 

This, then, is the Science which we would have -

the great oreative Soienoe which will permeate and change the 

aim, the}method, the whole teaching of our sohools. 

I. "Sanderson of Oundle" - p.270 . 
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CHAPrER IV 

The Content of the Nature Study Course . 

When any part ot the school curriculum is being 

planned, three different aspeots of the problem claimv 

attention. These are - the aim, the method, the oonte~t of 

the course of the study under consideration. The first, 1s 

the finger-post pointing to the goal to be achieved; the 

second, ia the technique of teaching by which this may be 

achieved; the third, the material or subject-matter to be 

used in aohieving the required goal. Thus, these three are 

equally necessary and equally important aspects of the 

problem. The atm and method of Nature Study have already 

been treated at some length; we must now consider the choice 

of material to form the course. 

The selection of suitable material 1s, however, 

a difficult problem. The scope of Nature study is boundless; 

its material 1s as wide as Nature itself. The very abundance 

of the material makes the choice bewildering. The only limit 

is the present capacity of the ohild to understand - and this 

is muoh greater than most people imagine. Upon what criteria 

then, 1s the choice to be based? 

The chief is, I think, that the subjeots chosen 

should be close to the child's interests - vital subjects, , 

intimately connected with his environment. ThUS, we must 

start with everyday things, .and common phenomena; we must 
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learn a 11 ttle about our ftparish", before we attempt to under

stand the Universe. These interests will gradually widen, just 

as the ripple does on the pond, until, in the words of Thomas 

Huxley " ••••.• the conviction dawns upon the learner that, to 

attain even an elementary conception of what goes in his parish, 

he must know something about the Universe"!. 

Then, again, the ttilluminating power" 

of the subject must be kept in mind. It Is useless to study 

one thing after another if the knowledge gained cannot be fitted 
~ - _-P' 

together somehow,to become part of s9me general principle or 

large 1dea by which it may be remembered. 

-I have already said that purely 

speculative knowledge is hardly adapted to children, even when 

they have approached adolescence; but, without carrying them 

very far into systematic physios, proceed in such a way that 

all their experiments may be connected through some sort of 

deduction, so that by the aid of this chain they may place 

them in order in their mind, and recall them as occasion 

requires; for it is very difficult to hold isolated facts, 

or even trains of reasoning, for a very long time in the 
2 memory when we have no hold by which to recatl them- • 

The teacher must, therefore, have the 

aims of Nature Study in mind in selecting the material for 

study. 

BUt the actual choice still remains. 

I. Huxley, T.H. - "Physiographl"j p.VI et seq. 

2. Rousseau, J.J. - "The Bmile" (W.H. Payne Translation) p.l53. 
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Who is to make the selection? There are three possibilities: 

the child, the tea~her, some authority other than the teacher. 

In some modern educational circles there seems 

to be the impression that the child is capable of determining 

the materials to be used in his education. This is utter 

nonsense. It proceeds, I think, from a misinterpretation ot 

Rousseau's doctrine of education. It is oonfusing two issues:

namely, the technique ot teaching and the content of the course 

of study. Most assuredly the child's interests are to be 

observed, and used as a basis to awaken fresh interests and 
a 

to enlarge those already formed, but this is quiteAdifferent 

matter from allowing the child to make the choice himself. -
If he were capable of making su~h a choice, then he were as 

wise as his educators, and consequently in no further need 

of theml As the aims of Nature study which have already 

been presented are the ends of education; it is therefore 

impossible that the child can make an adequate choice of 

materials to aooomplish these ends, which he oannot yet 

visualize as a whole. 

Ideally, the teacher is the person to make 

this choice, as she is most familiar with the children and 

with the local environment. In practice, however, few 

teaohers have a sufficiently wide knowledge of science - or 

even of everyday natural phenomena to make this choice 

adequately, While it is impossible that Nature Study should 

cover~' the whole field of natural knowledge, yet it is essential 

that some completeness of outlook be achieved. For if large 

fields of nature study be neglected entirely, then it is 
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possible that material rich in teaching value may be dis

regarded, and still worse, opportunities lost of stimulating 

the widely varying interests of the children. For instance, 

if successive years in the Primary School were devoted to 

the consideration of plants, trees and birds, then the 

fascinating study of insects, life in stream and pond, weather 

studies, studies of local rooks etc., would be left out of 

consideration. This would be an immense loss to the children, 

partioularly when it is remembered that some of them at least 

may have no further opportunity of directed work in Nature 

study or science. 

It must be remembered, however, t~at now a 

scientist is a specialist in a very particular field; the 

teaoher, therefore, a specialist in education, cannot be 

expected to have a "complete" view of the whole field of 

science. Nevertheless, in a school of any size there will 

be teachers of widely differing interests, which, in a sense, 

may supplement one another. Consequently, while it may be 

a colossal task for one person to frame a Nature study pro

gramme, yet the staff in consultation may be able to do thiS, 

Moreover, such a course of study, due to its common planning, 

would have the advantage of active co-operation between the 

various teaohers and classes, and this is a great advantage 

to any study whatsoever. 

The only adequate substitute for a Nature 

study p.rogramme prepared by competent teachers is one pre

pared after careful work of some committee possibly appointed 

from an association of teachers, possibly appointed by the 
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government or education authority. Examples of the first 

kind are the various reports prepared by the Science Master~ 

Assooiation of England and similar assooiations in Amerioa; 

of the second, are reports of committees appointed by the 

Board of Education in England or the monographs of various 
• 

American cities, states and Bureaux. Similar work was also 

done in 1932 by the British Sooial Hygiene Council, in their 

conference on "The Place of Biology in NatioRsl Education". 

There are both advantages and disadvantages 

in courses arising from such sources. The greatest advantage 

is, perhaps, that by this method the schools secure the advice 

of experts fn their particular fields - sometimes scientists 

of first rank who have spent their whole life on teaching and 

research, When such people - aided from the practical side 

by experienced teachers - frame a course of study, we may be 

sure it will be excellent from the point of view of choice of 

material, method and aim. The greatest disadvantage is that 

these same people frequently know little of the child or of 

.the modern school, its needs and methods. Then, courses of 

study will be evolved which are frequently too difficult or 

in some other way impossible to utilize in the school. The 

only way anything of real value will be done, is by 

collaboration between these able scientists and teachers who 

know the aims, needs and methods of the school. An excellent 

example of such work is the appendix to the report on "The 

Place of Bicblogy in P1o:1;ional Eduoation" which contains 

suggestions for scienoe courses in different types of schools. 

But from whatever source these programmes may 
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emanate, they must no longer. be framed as instructions. If 

the teacher is to be considered as an expert in eduoational matters, 

then hard and fast instructions are out of place. Let there 

by all means be suggestions - like the German "Richtlinientt -

to be used and adapted by the teacher in the way which will 

best suit her purpose and the needs of the local situation. 

Nature Study can be killed by stiff-set programmes. Its very 

life depends on its quality of spontaneity. It is only when 

the skilled teacher has power to adapt and amend a Nature ... 
Study~rogramme framed by an outside authority, that the 

latter can, in practice, be of any real value. 

But no matter from what source the 

Nature Study programme is derived, there are certain elements 

which must be treated. The fundamental is, perhaps, the study 

of the plant as a living thing with definite needs. This will 

eventually lead to a study of sun and rain etc., possibly also 

of soil. The fact that plants are adapted to their environment 

may also be treated in a simple way. Then there is the question 

of insects, birds and even animals, and how they aid plants. 

Then, as the final step in this synthesis of relationships, the 

fundamental importance of th-e plant kingdom must be shown in 

its relation to animal life. Practically all the work in 

Nature Study will fall somewhere within the above. All that 

is needed to complete the outline is to mention, perhaps, the 

study of weather, the effect of water on the earth, a study of 

brook, stream and river etc, a study of conwon rocks and fuels 
• 

and a few common insect life-hist·ories. All this - food for a 

life-time of nature study - is connected with natural life on 
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the earth, the idea of the earth as part of the universe 

must also be presented to round out the whole study of man 

and his physical environment. 

This, it will be seen, is vast in scope, but 

it ls essential to a whole picture of man in his place on the 

earth, in the universe. I do not suggest for a moment that it 

can be done exhaustively - there are, on the contrary, the 

strongest reasons why it should not; rather it should be left 

like a seed in the mind, capable of further development. 

Nature Study can never be considered as complete or finished; 

Nature Study in school is only a beginning - an attempt to 

open the doors of eye, heart and mind - in the hope that such 

study will continue long to enrich the individual throughout 

life. 

It is for this reason that I feel certain 

Nature Study is missing its funotion in education, if all the 

time be spent in careful examination and dissection of flowers, 

for example. Let us by all means give the children some glimpse 

of larger ideasl I have watched with surprise how even 8 or 9 

year olds seemed to feel a peculiar glow of pleasure when they 

realized for the first time, these wonderful inter-relationships 

between plant and animal life. "There are few joys greater 

than the intellectual joy of suddenly seeing the correlation 

of things which before were detached. Flashes of glorious 

light come to the young as their items of knowledge merge 

into order. Once or twice to have seen this light, is to 

have our intellectual hunger aroused n!, and I do not think 

I. Mackinder, H.J. - .'The Teaching of Geography and History"; p.5. 
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that when once comprehended such ideas can ever be entirely 

forgotten. It is this a~ost emotional attitude towards 

relationships in Nature which account, at least in part I 

believe,for childrens' interest in cycles like that of the 

egg, the caterpillar and the butterfly, rain, evaporation and 

clouds, and so on. Bertha Stevens in -The Child and the 

Universe", p.30, observes the same:- MA guiding principle 

in teaching generally is to be found in childrens' mental 

liking for events told in sequence". But the course in 

Nature Study must not be a diluted orsimplified science 

course. There is a fundamental difference between the 

two, as has already been explained; Nature Study will 

defeat its purpose if it is made up merely of the simpler 

subjects in the various sciences. Its approach is from an 

entirely different standpoint, but it should be none the 

less accurate on that account. The teacher - and this is 

especi"ally true of a specialist in the subject~, - must think 

first of the child, then later of the subject, only then will 

Nature Study lead the child to an appreciation and understand

ing of Nature, by means of experimental approach and evidence. 

Moreover, with this sort of approach, the 

child seems able to grasp the significance of things usually 

considered quite beyond his range. ThUS, a Grade III cla~s 

of my acquaintance,. after they had pollinated their narcissi 

flowers in the school-room, and obtained seeds; and again, 

watched the poplar outside their window with the showers of 

catkins and pollen; then talked of bees and their work; 

inquired most insistently into the formation of seed-boxes 



-74-

on the begonia plant which was blooming in the class-room. 

curious apparently that suoh shoul~ fo~ in a room where 

there were no insects or wind to aot as fertilizing agents. 

They discovered quite easily themselves the special mechanism 

of the begonia to secure pollin-kation. 

In{her science work with children, Bertha 

stevens also observes:- nIt seems to be true that when little 

children reach the point at which they ask for facts, they 

are able to grasp the ideas which these facts involve, even 

though the ideas may be of a type commonly associated with 

maturer years. Knowledge sought can be appropriated when 

perhaps knowledge imposed could not ben.! 

Thus, Nature study concerns itself with 

natural phenomena,with the building up of an appreciativ,&, 

inquisitive attitute towards these, and with the development 

of power to interpret them. But how are-_the multi tudinous 

natural phenomena of interest to children to be presented to 

them? The teacher has a choice of two methods - either to 

allow the child to learn these things haphazar~ly, with no 

previous planning, or on the other hand, to plan carefully 

beforehand how and when to introduce certain things. The 

former method might be adequate for the ohild who in early 

days spent all of his time, sleeping or waking, out in the woods 

or open places, but even then, I imagine, his elders took 

some hand in bringing to his attention facts they deemed 

necessary for him to know. Thus, this method is impossible 

in modern education, for there would be no assurance that 

the objectives of the study would be achieved. The teacher 

I 10 e. e i t. F' 2 2.. 
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then, is committed to the careful planning of the Nature 

Study course. 

But on what basis is this organization to be 

made? How are these many things and ~rocesses in the 

physical world to be presented to the child in the most 

advantageous manner? In view of the previous discussions, 

it -ls useless to attempt to take the study of, say, birds 

one year, an~mals the next, flowers the next, and so on. 

Children's interests do not develop in such a departmental 

fashion; their interestsin flowers, and birds, clouds, and 

dew-drops, thunder and lightening and hundreds of other 

things seem to evince themselves simultaneously. We 

cannot, therefore, defer the treatment of their insistent 

questions for months or years on end, without losing their 
.",,-

present interest, deadening their ouriosity and eventually 

leading them to think that "grown-upstt oonsider their 

questions a nuisance. Moreover, this interest -"quickened 

intellect" as Dr. Hennie describes it
I _ is the very foundation 

and life of work in Nature Study; consequently we cannot 

afford to disregard so powerful an ally. 

Our real question is, therefore, how can we 

arrange the Nature Study course, in order to make the greatest. 

possible use of the children's interest? And this interest, 

it must be remembered, is to be sustained, yes, even increas

ed, from kindergarten age throughout the Primary School. Again 

I. 
Rennie, Dr.J. - ~ature Study". p.14 
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there are two methods of tackling the problem: first, the 

psychologistt~ way of finding at what time definite interests 

appear, and arranging the course to coincide with the appear

ance of these interests. The second way, is to my mind, the 

simpler, and sounder in the long run. Human interests, and 

emotions aroused by natural phenomena are largely a product 

of the weather; the seasons seem to exert a subtle influence 

on man as well as the rest of animate nature. Consequently, 
1 

the child seeing and feeling these natural changes, is 

stimulated to ask questions and investigate the objects and 

happenings which arrest his attention in this pageant of the 

seasons. Nature Study will be utilizing his present interest 

to the fullest extent, if the work is arranged in the c.losest 

possible relation to seasonal changes. Thus, the flowering 

bulb, the sprouting seeds, the unfolding buds will claim his 

attention as spring approaches, just as will the gaily 

colmured leaves, the glorious gold ~nd red of apples, the 

winds and frosts of autumn in their turn. It follows, there

fore, that Nature Study should follow the seasonal order, 

for that is the most natural,and harmonizes most closely with 

the life and interests of the child. 

The seasonal treatment has other advantages 

which will recommend themselves strongly to the teacher. They 

are listed as follows in the Appendix to the Agenda of National 

Conference on "The Place of Biology in National Education":

Scheme III - prepared by Sir J. Arthur Thomson, p.22. 

X. "It comes nearest to what pupils (especially 

in the country) are seeing and feeling at the 

time. 
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2. -By keeping to the seasons it is easier to 

get fresh or living material to study, and 

even in the crowded town some of the shop 

windows are seasonally variable. 

3. "By following the cour$e of the seasons, the 

school Nature Studies will keep in touch 

(in the country at least) with the human 

activities gb-ing on around. There will 

,be great gain if the pupils are convinced 

of the interestingness of the most familiar 

things within their own experience and get 

a glimpse of the problems behind them all. 

4. -The seasonal method is that best suited to 

take advantage of the cultural value of 

Biology and it Is the method that best admits 

of, and suggests, correlation between science 

on the one hand, literature and art on the 

other. 

5. "The course with the march of the seasons as 

connecting thread, may preserve a unity 

though the depth to which the-studies go 

may vary greatly from school to school or 

trom class to class; and without repetition 

a second year may deepen the experiences of 

the first and add more also" 

These considerations touch the very core of the 

teaching technique behind the Nature Study programme. They 

show very simply that the work should be connected v'ery . 



closely with seasonal changes and the human activities 

attendant upon them. Paragraph 5 suggests the whole 

organisation of Nature Study throughout the school, and 

I do not think the suggestion can be improved upon. It 

obviates useless repetition, while treating things as they 

occur seasonally, yet I doubt if any subject will receive 

the same treatment or emphasis in any two years throughout 

the sohool. Like HUxley's method in his famous lectures 

on "Physiography" it will start with. the simplest and 

commonest things in the environment and proceed in ever 

widening circle, year by year, to enlarge this sphere of 

acquaintance. 

I have only one suggestion to add to the 

method of organization presented in the above. Previously 

I mentioned the necessity for mutual planning and co-operation 

in Nature Study between the various teachers and classes 

throughout the school. This is highly necessary if the 

above method is to function to the best advantage. Each 

teacher must know "in advance just what work has been done 

in previous years, as a basis upon which to build her own work, 

and to avoid undue repetition and over-lapping. There are 

two ways of increasing this co-operation, so necessary to 

the good Nature Study course. The first is by frequent 

discussions in staff-meetings; the second, the keeping of 

some sort of diary either by pupils or teacher (or both) 

in which will be kept a careful reoord of the lesson -

topics, the purpose of the outdoor rambles; the material 

collected and the subsequent use of this; and exhibits 
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and oollections accumulated throughout the year. This 

·class-book~ must not be confused with the individual 

Nature Study diaries in which the pupils record their 

own observations etc, but it will be a careful record, 

most probably ma~e by the teaoher, of all the work in 

Nature Study during the year. This can be passed on as 

the class progresses from teacher to teach~r, so that 

there is a definite record of the class-work in Nature 

Study from year to year. This, it seems to me, should 

prove of immeasurable value, for under the present 

system of Nature Study in Quebec sohools, the absence of 

some such record and the frequent lack of co-operation 

between teachers lessens very materially the efficiency 

of the teaohing. In such cases repetition of the same 

very limited range of topics year in and year out, with 

little thought of previous treatment, bores the children 

to suoh an extent that they lose all interest in Nature 

study - a truly appalling state of affairs! 

It must be admitted, however, that wherever 

a Nature Study course is prescribed by some authprity 

external to the sohool, there are bound to be difficulties. 

The presupposition in such ca~es is that schools are uniform 

in the type of their pupils, in the quality of their teachers, 

and that the local needs are the same in all cases. This 

may be well in theory, but is impossible in praotice. If 

the prevalent type of pupil in Montreal proper be compared 

wi th that in any Montreal suburb as to his everyday exp,eriences 

many differences will be apparent. There Is little doubt 



that these differences will be still further accentuated if 

the pupils of a typical city school are co~pared with those of 

any country school. Thus, "ready~made" courses I created 

irrespective" of the needs of city and country schools will 

never be successful, for they negleot the fact that dominant 

characteristics of the out-ot-sohool environment determine 

very largely the inte~ests of the child. 

I do not suggest for a moment that there 

is no large community of interests between oity and country 

children; undoubtedly there is. Children everywhere are 

interested in knowing more about plants and animals, the 

weather, the seasons and so on; for -these are phenomena 

of such general interest that they touch both the city and 

country child. Even here however there are differences of 

degre~; one cannot expect the child of a oity slum, who 

sees only the siokly plants on the window-sill, to have 

the same vivid experience of the plant as a living thing, 

as the oountry child who roams about the woods picking 

tr11l1ums and lady-slippers. But there are also special 

interests due to their particular environment, which differ in 

the oity and country child. Thus, the city child may ask 
I 

how the meter measures electricity, or where the milk he 

had for breakfast came from - questions which would not 

occur to the country child. On the other hand, the country 

child may ask why the violet lives in the woods and the 

I. It is true that such courses have a significance as belonging 
to a ptoneer-stage of education when things had to be prescribed 
to be done at all, but the conditions prompting them have now 
almost vanished. 



black-eyed Susan in the fields and roadsldes, or why his 
• 

father does not put the same crop in a certain field year 

after year - questions whioh would not occur naturally to 

the city child. Such differences of interests due to 

environmental conditions must therefore be recognized in 

the planning of a Nature Study programme. 

Modern writers in education frequently urge 

that the school be a "mirror" of the environment. This, of 

course, implies that the school should reflect in its aotivities 

and ourriculum the dominant interests of the world outside. 

In a sense then, no two sohools can be alike, if each attempts 

to utilize its environment to the full in order to use to the 

utmost the interests of i~~ children, and also fit them as it 

conceives best for their life after school. We must now deter-

mine to what extent this principle is to be carried out. 

I think it oan best be appreciated by consider

ing one or two striking examples. Let us take, say, a city 

whose staple industry is making cars. Is it to the best 

interests of the child as an individual, or to the community 

at large that he be educated solely to perpetuate this 

industry? Or, is the village school in a community where the 

men are all employed on, say, a large ranoh to educate its 

children solely for that function? 

On examination of these ex~ples - extreme 

ones, it is true - it instantly beoomes apparent that such 

a narrow interpretation of education is unthinkable. The 

school must frequently examine itself in relation to the 

world outside, in order that its activities may not become 



pedantic and obsolete; it is quite another thing to say, 

however, that the school must ~irror" outside conditions 

with a view to educating the children in a narrow sphere. 

We are led to the conclusion, therefore, that the school, 

while using the ohildren's environmental interests as a 
.~ 

motivating force, must not conceive its function too 

narrowly. Otherwise, education will become purely technical 

and a "liberal" education will become impossible. 

Let us now apply these considerations to the 

Nature Study course of the country school. Frequently, we 

are warned that the education of the country child must be 

such that he will desire to remain in the country, not leave 

for the city, as has so often happened in the past - in fact 

the Nature Study Movement in the United States originated 
I with this specific purpose. But surely in view of the above 

considerations, the education of the country child must not 

be narrowly utilitarian; for example, the Nature Study of 

the country sohool should not become purely "Agriculture". 

Thus, the Nature Study of the country sohool, like that of 

the city, fails partly in its purpose, if it treats only 

'of things ,in the vicini ty and neglec'ts the rest of the 

world. Consequently, while a common course in Nature Study 

for city and country may present certain difficulties there 

is a da~ger that separate courses for country and city may 

be conceived too narrowly. 

I. 
Comstock, Anna B. - See Introduction of If A. Handbook of 

Na ture Study". 



I think, on the ,whole, we are inclined to 

accentuate too much the differences between the city and 

country in the matter of Nature Study. After all, the work 

in Nature Study of the Primary Sohool should concern itself 

with matters of such fundamental importance that it should 

be equally applicable anywhere. The difference lies, very 

largely in the use of illustration and the question of -
emphasis. Thus, a city teacher illustrating the question 

of defensive mechanism in animals might well use the cat; 

the country teacher, perhaps, would also include the hedgehog 

and the porcupi~"if she considered the children were sufficient

ly familiar with these - and so on. Also a city teacher would 

place a ,different emphasis on oertain topics than,-,the country 

teacher. ThUS, the former might spend m~re time on weather 

and star study; the latter more time on bird study, for 

example. It is simply a question of using familiar things 

first. Finally the city child should become familiar with 

the above animals just as the country child may have to be 

shown the use of an electric light bulb. 

There are, therefore, a number of ways in 

which Nature- Study programmes, prepared external to the 

school, can be arranged to fit the needs of city and 

country schools:-

1. Separate course may be planned for the city 

and for the country school. Care must then 

be taken that these courses are not conceived 

too narrowly. 

2. A minimum course may be prescribed, with 
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additional topios from whioh the city and 

the country teacher may select the subjeots 

best suited to her purpose. 

3. A single prescribed course may be conceived 

in sufficiently general terms, that it 

would leave the city or country teacher soope 

to chose illustrative material most suitable 

to the environmentfand power to emphasize 

certain 'topics which she considers to be of 

the greatest importance for her own pupils • 
./ 

It matters little whioh type. of organization 

be followed. The main factor in the suocess of the Nature 

study is the teacher's use a~d adaption of the prescribed 

material and opportunity to teach the things she is most 

vitally interested in ~erse1f (if these be suitable for 

children). Thus, no matter from what angle the Nature 

study course is viewed - from the point of view of aim, 

method or content - we are forced to the conclusion that 

its main success lies in the well-trained teacher possessed 

of wide knowledge and interests. 

There is one further aspeot of organization 

which is frequently overlooked - namely, that all topics 

are not of equal difficulty. The Nature study course must 

be so arranged that its outlook is progressive but the most 

difficult subjects should be deferred as long as possible. 

This is really implied in the method of organizing the work 

8~asona1ly in what might be termed concentric circles of 
( 

ever increasing difficulty. ThUS, as spring approaches, 

the child in the Kindergart en may be concerned chiefly 



with the beauty and colour of spring flowers grown in the 

class-room; the Grade V pupils, however, may set out to 

discover why certain flowers can bloom in early spring -

a study of food-reserves in bulb, corm, tuber etc., and 

hence of much greater difficulty than the above. 

The only adequate way of determining how 

subjects shall be arranged within the seasonal order yet~ 

graduated with regard to--'difficulty, is to examine the 

problem in relation to the psychological development of 

the child. Three stages can be recognized within the 

frimary School. 

1. Early childhood - exploratory stage. 

2. The Junior Primary Grades - Wonder stage - What is it? 

3. Senior Grades - Why? stage. 

1. This exploratory stage starts at birth, and 

is very noticeable before the child reaches the age of a year. 

Even the baby looks at and touches things, and attempts to 

hold them. When the child begins to walk, his opportunities 

for investigating are very materially increased and his 

interest in all things around causes his parents many anxious 

moments. The young child is, however, somewhat cautious with 

unfamiliar things. He will watch for some time before he will 

venture to touch them. He asks, "What will it do to me"? 

ttWill it hurt me"? This is, distinctly a subjective relation

shiP - this new thing and what it may do to him personally 

seems uppermost in his thoughts; it is a cautious, yet 

curious attitude, with something of fear in it. When this 
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fear ls allayed this attitude may be followed, perhaps, by 

expressions of curiosity, wonder, or delight as evinced by the 

child's many exclamations and the clapping of his hands, etc. 

This stage then Is characterized by great interest in things, 

and a certain emotional attitude towards them - of wonder or 

fear, of curiosity or expectancy; attention to anyone thing 

however, is of short duration. 

The persistence of this exploratory stage after 

-the child has entered school makes it of interest to the 

Nature Study teacher. She will utilize this curiosity and 

interest in all things around to extend the children's 

knowledge of the immediate environment; fear will recede 

as the ehild- becomes more familiar wi th his surroundings 

and -the sense of wonder should increase as the beauty of 

flowers, trees etc, is noticed. Psychological investigations 
-

seem to show that even if children see things many times a 

day, the name of the object does not conjure up a clear 

mental picture of this same object. It is essential then, 

at this stage, to use things (or pictures as a last resort) 

in order that the child may form a coner'ete picture of these. 

"The fact that ohildren see an objeot a hundred 

times a day without acquiring consciousness or it, suggests 

that the teacher needs to converse with children about·the 

most obvious aspects of their day to day life before he 

proceeds to erect a superstructure of more intellectual 

knowledge"!. 

I. i 1 t Hall~ Stanley - "Aspects of Child L fe and Educationltp. e seq. 
p.90(. Quoted p.41 of the Hadow report on "The Primary School" 
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This would suggest that the Nature Study of this 

period of child-life should be very informal. It will consist 

in the main of play with Nature study materials - nuts and 

seeds, leaves and leaf-stalks, flowers, berries, pebbles, 

etc., and informal discussions between teacher and pupils. 

No e~planations,except to direct questions, should be given 

at this stage, which will last to the age of about 8 plus -
the 

i.e. to~end of Grade 11 possibly into Grade Ill. 

2. As the child's acquaintance with his environment 

increases, so his fear of things, in consequence diminishes • 

Thus, increasing confidenoe marks the beginning of a new 

stage of development. His most frequent question "What is 

it"? shows that his attitude to his surroundings has changed 

slightly. With oonfidence that he now knows how things will 

behave, he is now interested in their relations to other things. 

I do not think that this question implies any very grea.t 

interest in the thing itself - the "why" and ftwheref.ore" 

of its existence - but merely its connection with other 

things. Thus, the child at this stage is frequently satisfied, 
the. 

for the time being, when he is told onlyAname of the new thing. 

It is his first tool to cope with the situation. 

This stage 1s marked by great activity. The wide 

interests of the children make it possible to acquaint them . 
with many living things, which they will come to know and 

appreciate as they watch the~march of the seasons. The 

ohildren will not be content merely to watch. They will 

want to make collections of leaves, seeds, stones and pebbles, 

and in all this work there will be complbt1on - for this is 
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the age at which the competitive instinct is at its strongest. 

This urge to collect, then, must be treated with great care, 

in order that it may not become destructive. 

Then, also, there seems to be a tremendous 

urge to make ·things. The children will want to do something 

with their leaves and seeds, and so forth. They will work 

busily at leaf or seed charts or books; they will delight 

to make boxes or cases' for the various seeds or stones they 

collect on their rambles. Consequently', at this stage the 

children should be allowed, it at all possible, to make the 

materials necessary for their Nature Study work - cases for 

collections, boxes to hold seedlings, bird houses, leaf 

prints, and so on. It is now that a room beoomes valuable 

where Nature Study and manual work can be done without 

interfering with the rest of the school programme. 

But amid all this motor activity, ~ new 

~uality of -mind" is discernible. ThUS, when out on a 

ramble the children finding a grass-snake will remark 

KIt is green like the grass". "It has bro~n markings the 

colour of the ground". They do not now see merely the 

thing; they notice its relations to its surroundings. Miss 

Von Wyss in "The Teaching of Nature study" p.33, shows this 

beautifully in the following:-

"At the earlier stage note was taken of the 

fact that the frog was brownish-green and had darker spots; 

it will now be discovered that such colour matches the 

colour of the bank and the moss, making it quite difficult 

for us to see the little creature if it does not move. In 



:this way the children note relationships and discern 

biological significance in individual and particular instances". 

This peroeptio~ of relationships is the first 

step in reasoning. The faoulty of reasoning now comes into 

play, to a small extent. Reasoning, as we usually consider 

it, involves not only the perception of relationships, but 

also the rapid association of facts. It is because of this, 

I believe, that till very recently psychologists believed 

that reasoning powers only emerged about the time of 

adolescence. Consequently, it would seem that 9 or 10 year 

olds are capable of reasoning, but that increased power to 

do so develops with praotice and, therefore, becomes more 
I apparent at the age of II or 12 years. 

It would seem, however, that the perception 

of causal relationships comes somewhat later2. Thus, it is 

essential that the Nature study teacher, on hearing such 

remarks as recorded above, should conquer the almost over-

power1ng desire to ask "Why"? The child at this stage is 

so concerned with relationships that he is only distraoted 

and perplexed by this question. Moreover, the teacher in 

asking it is forcing the perception of cause and effect 

for which the child is as yet unprepared. This enquiring 

atti tude in sU.ch instances cannot be counted as scientific 

for it represents very probably an over-simplification of 

the problem. We cannot prove that the colour of the frog 

is purposely such as harmonizes with its surroundings' 

In other wordS, there is an unwarrented assurnption that 

what may be merely concomitant factors are causally related. 

I. 2. Report of the Consultative Committe~ on the Primary School 
Board of Education (England) I - p.~2; 2 - p.43. 
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This stage of mental development occurs at the 

age ot 10 and 11, possihly 9,10 and 11. Grade III of our 

s.chools would be somewhat of a transi tion between the first 

and second stages. .Grade IV and V would, I think, be the 

real place for Nature Study, built always on a seasonal 

basis, on the above psychological factors. The work of 

these grades should afford great opportunity for a naturally, 

happy, appreciative relationship with plants, and animals. 

This will necessitate a good deal of work out-of-doors, 

which, in ad~itlon, will permit the bodily activity seemingly 

necessary at this time. Thus, the Nature study of this 

period will not be merely of the class-room; the woods, 

and fields,- as well as the work~shop will all play their 

part~. 

3. As has already been intimated, the third stage 

in the psychological development of the child commences about 

the time of adolescence - 11 plus. Then, a development in 

reasoning power becomes evident which permits a different 

type of work in Nature Study as well as other school activities. 

The children are capable, for the first time, of handling 

abstract ideas. Consequently, for the~first time, the Nature 

study teacher can follow the method of science, abstracting 

certain topics for conSideration, rather than dealing with 

the environment as a whole. The difference between these 

stages may be illustrated as follows. In the earlier stages 

of Nature Study the teacher may organize the work as a series 

of units arranged around a central theme - say a walk in the 

woods in Spring - and the birds, flowers, insects, trees seen 
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will all be dealt with in the course of the lessons. In the 

later stage, however, a theme such as ~Life in Springtime" 

may be adopted, - one aspect of the world in Springtime being 

thus treated separately. Within this topic the re-wakening 

life of trees, plants, ponds and insects may be considered. 

Thus, the method of approach is fundamentally different -

the first is the method of the whole, as compared with that 

of a part. 
,. 

Observation of plants and animals will, of course, 

be continued, but the children should now experiment for them

selves. The observation of plants from seed to fruiting 

Should be observed, and the whole life history of the animal, 

in order that the idea of growth and change, and rhythm in 

Nature may become familiar. The behaviour of the organism 

as a whole should be considered, as well as its separate 

life functions. It is particularly necessary that some 

treatment of reproduction in plants be considered at this 

stage; in order to form some scientifio bases for important 

work in hygiene. The inter-dependence of plant and animal 

life must also be treated. This oannot be shown without 

some work in elementary chemistry. Physics, also, will be 

called on to explain certain problems in relation to plant 

life, etc. 

It is essential at this stage that the final 

step to show the connection between these studies and the 

life of man on the earth be made; for in the case of children 

leav~ng after the elementary school course, this vital idea 

of the inter-relateamess of everything in the Universe may 
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never be presented again. It is equally essential that the 

work may have an experimental basis, as far as possible1 else 

our attempt to -inculcate the scientifio method will be impossible. 

Also, we must encourage the reading of books on 

scientific subjects; a good library is, therefore, necessary. 

It is useless to assume that the children will continue 

scientific studies out of school, if they are not encouraged 

to commence these while still at school. The children should 

also be encouraged to consult periodicals and reports of various 

kinds to obtain information relative to problems they may be 

engaged upon. A certain facility of interpretation of charts 

and graphs should also result from the above. 

This brief study of the characteristics of child

hood as related to psychological development, would lead us to 

conclude that:- the first stage of Nature Study (to the age of 

about 9 years) should consist largely of the observations of 

things - mostly animal and plant life - in the i~~ediate 

environment; the second stage (9 - 11 years) would extend 

this observation, but with emphasis on the study of the 

relationships of things to their environment; the third stage 

(11 years on) would amplify still further this observation 

and study of relationships with emphasis placed on experimentation. 

It must be remembe~ed, however, that as human 

beings are not made on one set pattern, so these stages are 

not hard and fast. There is a certain amount of over-lapping 

or shading of one into another. Thus, Grade III and Grade tV 

are to be considered somewhat in the nature of transitional 

periods - the first between early childhood and childhood 
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proper; the second between childhood and early adolescence. 

Mental development proceeds not by leaps and bounds, but by 

a process of gradual unfolding; nor does it proceed at a 

uniform rate in all children; indeed at adolescenc~ boys 

are quite a year behind girls in point of mental age. Thus J 

the questions suggested as characteristic of these various 

periods will not necessarily be the only ones asked; they 

seem, however, to be the prevalent type of question asked 

by normal children- at these various stages of development. 

For this reason, they are taken as the basis ~f organization 

in the Nature Study course which I am about to suggest. In 

this ~ay I hope to mak~ the best use of those characteristics 

of childhood predominating at certain periods in order to 

increase the children's interest in the work, and to simplify 

the problem of organizing within a seasonal order, topics 

suitable in range and difficulty. 

Thus, the Nature Study course will consist of 

studies of plant and animal life and of common physical 

phenomena. Its arrangement will be based on the psychological 

characteristics of childhood, and will be seasonal in treat

ment. The ideal course is one framed by competent teachers 

for the special use of their school, or failing that, one 

made by sCientists interested in school science and aided 

by school teachers,then still further adapted to meet the 

needs of the individual sohool. 



-94-

lA SUggested Scheme of Nature Study 
o 

The Kindergarten. 

The work of the Kindergarten teacher is so highly 

specialized, that with no special knowledge qf this department, 

I hesitate to specify any Nature study programme. Moreo~erJ 

the Kindergarten teacher is, as a rule, very specially trained 

for her work, so the choice and methods of presentation may 

safely be left in her hands. Also, r am strongly of the 

opinion that the Nature Study of the Kindergarten should be 

treated not as a separate subject, but rather permeate the 

whole of the work and play of the depar~ent. 

The characteristics of Nature study in the Kinder

garten are:- its prevalence and its informal treatment. The 

Kindergarten concerns itself largely with the extension of the 

child's knowledge of his immediate environment; this is carried 

out in play, in walks out of doors, in discussion and story

periods. Consequently, the work in Nature Study pervades the 

whole programme of this department of the school. 

Secondly, the character of this work will be very 

informal. No set lessons will be attempted, but frequent 

discussions of things will take place between the children 

and teaoher. These will arise naturally from the weather, 

objects brought into the class-room, pets, things found or 

seen in walks and so on. Stories, too, will aid in the 
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Nature study programme. The Kindergarten room should be a 

beautiful one, filled with things which will interest little 

people and appeal to their sense of beauty. The pictures, 

plants, flowers and other things will all assist the teacher 

in her attempt to make this world a more interesting and 

fascinating place to live in. 

of Nature Study at this stage. 

This, no less, is the task 

Kinder@arten and Grade I teachers agree that 

there 1s little difference between the Nature Study work of 

these two classes. No difficulty is experienced in repeating 

work in Grade I which had already been presented to those 

children who attended the Kindergarten, for the children 

seem actually eager to hear stories they already know and 

to see old friends of the world of Nature; in fact children 

at this stage seem to welcome repetition and re-acq~aintance 

with things they have become familiar with, and alre~dy love 

and enjoy. ThUS, the suggestions made for Grade I may also 

apply substantially to the Kindergarten. 

GRADE I 

The aim ot Nature Study in Grade I ls simply 

to enlarge the children's knowledge and appreciation of the 

world (mostly but not entir'ely, their own environment) and 

to increase their pleasure and appreciation of it. To this 

end, the teacher will attempt to bring to the children's 

notice many common thing~, which before they usaw" but did 
The. 

not see!. A Nature materials .he will use, will in the main 

I. "The Primary School" - Board of Education - England p.41 
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be- the larger, more brightly coloured ones, for these attract 

small children more easily than tiny, insignificant specimens, 

however interesting the latter may be to the adult. Moreover, 

it 1s highly desirable that the teacher have the things she is 

speaking about in the class-room before the children, in order 

that they may see, visualize, and thus, connect them as an 

object with their name. The reason for this has already been 

pointed out. (p.s6). 

Perhaps the best time to start a course in 

Nature Study is in Spring, when the re-invigorating and re

peopl1ng of the world readily oreates interests and awakens 

a questioning, inquiring attitude. Because of the organization 

of the school year, however, the courses are arr~nged with 

their starting point in S.eptember. 

1. The first subjects of discussion will in all 

probability be the Autumn flowers - the familiar, brightly 

coloured ones which the children like to bring to school -

nasturtiums, asters, both wild and garden varieties, sunflowers, 

marigold, etc •. 

It has been found useful at this stage to 

provide the children with envelopes in which they can collect 

pieces o~ string, cloth, etc, of varied colours. These are 

used in the discussions of the colours of flowers, the shading 

of Autumn leaves, and so on. 

The children should also be encouraged to collect 

seeds - particularly big ones which are easy to handle. ThUS, 

maple and ash seeds, water-mellon seeds, nasturtium seeds, 

(three in ·one), acorns and other nuts, pretty beans such as 
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~scarlet runners, hips and haws, and perhaps the seed-pods of 

milk-weed will be collected and used for play-things - for 

making designs and threading like beads, after they have been 

soaked. The stems of the falling horsetchestnut leaves will 

also be found useful in such play. 

3. The leaves will be turning red and gold. The 

children may bring them in to press and decorate the room. 

They will be particularly interested in the vivid colouring 

of the maple, virginia oreeper, and raspberry, and the yellow 

beautifully-shaped leaves of the poplar. 

~. By the end of Ootober the changes out-of-doors 

will be very noticeable. The birds are flying or have already 

flown away; the days are shorter and becoming cooler; the 

crops have been gathered and put away; the trees and some 

animals are getting ready for their winter's sleep. These 

subjects will afford plenty of material for work well into 

November. 

5. With the coming of longer nights, the children 

will be able to see the stars before going to bed. They 

should be encouraged to look at them, and talk about them -

their brightness, how they seem to twinkle, their large 

number, colour, and so on. 

6. The coming of snow will afford ohances of play, 

the noting of the softness and whiteness, and the idea of 

snow as a blanket to keep the seeds and plants warm may be 

suggested. A discussion of the sheep who gives us wool for 

clothes will also help to bring out the point. 

7. At the end of November or beginning of December 



bulbs may be planted, and put away for a month or so. If 

each child plant one himself, great will be the interest 

shown! 

8. Early in December the Christmas Tree will loom 

very important in the childrens t life. It will be talked 

about frequently, and stories about the tree m~y be told. 

The ohildren will then busy themselves in making decorations 

for it. 

9. During the early months of the year, when Nature 

materials are difficult to find out-of-doors, pets may be 

brought to the class-room, to be watched, fed, and discussed. 

The aquarium with gold-fish may be introduced and will prove 

a source of interest throughout the remainder of the school 

year. 

If possible, a rabbit may be kept in school for a 
to feed. 

few days. The children will delightAsnd watch it. 

A panary, too, will afford much interest, if it can 

be properly cared for in a warm, draughtless place. If this 

is impossible, the children can be encouraged to feed any 

winter birds, both at home and at school. ThUS, a starling 

came regularly to one class-room window to be fe~d, to the 

great interest of the ohildren. 

Animal stories - suoh as the tfBurgess Bedtime 

Stories" are also of great use in this Grade, and while of 

use throughout the year, can be used specially in these 

months. 

10. The bulbs planted in December must be watched 

from time to time. Narcissi will flower, most probably 
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in January; hyacinths, tulips and daffodils will be at least 

a month later. 

11. As March approaches the melting ice and snow, 

the wind and rain will be discussed. Towards the end of the 

month, buds and would-be pussy-willows can be brought into 

the class-room to expand in the war.mth. The children cannot 

at this stage be expected to note the formation, arrangement, 

etc., of buds, but they should nevettheless, become conscious 

of the growing and expanding process. 

About this time, seeds may be planted and the 

children will watch their appearance with interest. The 

object at this st~geJ is merely to establish the fact that 

seeds can grow - the mechanism, the parts, etc, should of 

course not be mentioned. 

12. In April the children will watch the buds 

unfolding and will delight in the silkiness of some baby 

leaves. They may be encouraged to watch for the birds 

returning, and the robins, in particular, excite them. 

13. In May, the rapid growth and change in grass, 

plants, and trees will occupy attention. The children 

should be taken out for short walks if possible, to observe 

these things themselves in their proper setting. 

The Spring flowers, particularly the bright, 

showy ones, will occupy attention, likewise the wild ones, 

as they are brought to school. Dandelions and their seeds 

seem of special interest to the children. 

14-. Birds, the making of their nests, their eggs, 

and finally the baby birds all will be discussed. The 
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children should be encouraged to watch the birds around their 

homes and gardens, and to talk about them. As Easter approaches 

eggs and baby chicks will be of absorbing interest. A visit 

to see chicks should be arranged if possible. 

15. Throughout the year, the weather, clouds, wind 

will be discussed in an informal way. 

Discussion of Grade I Work 

A. It will be noticed that everyday things, are used, 

no very strange ones are brought in. 

B. There are no set lessons, but rather talks with 

the ohildren about t.he various things, and almost invariably 

with the things discussed in common view. 

c. Only the very noticeable aspects are touched on -

not small details; neither are small or inconspicuous things 

chosen, rather the brighter flowers, the big, common seeds, 

and so on. 

D. Few questions are asked and no explanations given -

except to direct questions the children ask. This is an 

exploratory stage; the "whys" will come later. The teacher -
must be a sympathetic listener to the childrens' discoveries. 

E. As in the Kindergarten, Nature Study will play a 

very large part in the work of Grade I. It will not be a set 

subject, it will be part and parcel of the whole - coming into 

all work done in school. Thus, for Grade I no definite time 

need be set apart for Nature study, as it will be taken care 

of almost entirely in the infonmal, everyday discussions, of 

what is happening around. In fact, it would seem that every-
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thing but the mechanics of early writing, reading and number 

work, will in a sense be Nature Study - and even these will 

frequently use nature-materials, such as counting the seeds 

or baby chicks, etc. 

Grade 11 

The aim of Nature Study in this Grade is to 

enlarge the chird's acquaintance with objects and phenomena 

ot the world of Nature, and to increase his appreciation of 

its beauty, etc., the work of Grade I being used as a 

foundation upon which to build. 

I. The first weeks in September will be occupied 

with a consideration of Autumn flowers:- the nasturtium, 

aster, sunflower, marigold, cosmos in the garden, the asters 

and golden-rod of the fields and woods. 

2. In the examination and discussion of these flowers, 

most probably the seed, or seedboxes will claim attention. This 

will open up a new study of seeds, wild and planted. From this 

the idea of fruitfulness may be brought out which, in turn, will 

pave the way far the subject of harvesting and preparation of 

winter. 

I~ at all possible, t~e children should be taken 

to a farm, or market-place, to see the numerous different 

varieties of fruits and vegetables now available. In thi.s way 

a defini,te impression of abundant frui tf'ulness can be created. 

3. The question of getting ready for winter will now' 

be considered in detail:-

a. The Birds:- flying 'south to spend winter. 



b. Plants:-

c. Trees:-

d. People:-

e. Animals:-

.;.102-
--

some die leaving seeds behind; others "sleep" 

till Spring. 

the falling of the leaves - work with leaves. 

How does the farmer get ready for Winter? 

How do we get ready for Winter? - bringing 

out the dependence of people on others who 

grow their food. Then will come the idea 

of Thanksgiving - which should be arranged 

to coincide with the holiday. 

The squirrel, bear, snail, ete 

These studies will probably occupy most of November. 

4. The shortening day, the cooler weather, the 

rain and finally snow, the clouds - in short, weather study -

will in all probability occupy the attention for the remainder 

of Novermber. 

With the lengthening evening and early dark-

ness, the children should be encouraged to look at the stars. 

The Great Bear - always a prominent constellation, and an 
m a.d. e. 

excellent starting point for star-study - should bel\lmown 

to them, pointing to Polaris (the North star). Orion so 

prominent in Autumn and Winter may also be introduced. In 

November it does not ~ise till late, but towards the end of 

December and the beginning of January it is a prominent 

constellation in the sky in the early evening. The children 

will wish to discuss the many stars, and how some are brighter 

than others. The teacher may introduce the idea of their 

distance - but merely to heighten their sense of wonder; 

catalogues of figures and distances are, of course, out of 
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p.lace. 

6. Bulbs will be planted early in December, and after 

the Christmas holidays these may be observed from time to 

time and their growth noted. 

7. If there are evergreen trees in the neighbourhood, 

it may be noticed, when outside, that these have retained 

their leaves while all the rest of the trees are bare. This 

will lead up to the ever-popular theme of Christmas trees. 

8. At times during the Winter, if it is all possible, 

the ohildren should be taken out for walks to observe the 

trees, covered with snow, or perhaps, casting their shadow 

on the snow, the beau ti fully curved snoYlo.-banks, the ice on 

pond, stream or river etc. 

9. In the New Year the study of bulbs, their need of 

water, their colour change when brought into light, should 

establish the fact that plants require water and light. The 

children should be encouraged to care for the plants in the 

class-room and perhaps at home also. 

10. In this in-between stage, when any work outside is 

difficult, the question of pets may be raised with the object 

that the child should become interested in caring for his own 

pets properly. Questions of food, cleanliness, etc., will be 

discussed in this connection in the hope that the ch~ld will 

learn the needs of his pets and how to care for them intelligently. 

11. Weather study should be continued. Possibly the 

children could make weather charts, - simply by showing the 

sort of day by blocks of colour - thus, yellow for sunny 

days, grey-black for dull days, and so on. The lengthening 
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of the day should also be observed. 

12. There may also be time for treatment of where 

certain foods come from in Winter. Thus, our fresh vegetables, 

oranges, etc., may be discussed, and pictures found and stories 

told of the places where they grow. 

13. In Maroh the preparation for Spring will be observ

ed. Some seeds may be planted and tended in the class-room. 

Towards the end of April the children may each plant 8ft 

nasturtium seed, and care for it until it is transferred 

either to a window-box or garden. The children may even 

take them home and observe and care for them-throughout the 

Summer. 

IlJ.. With the coming of Spring, buds, pussy-willows, 

flowers of the garden, fields, and woods will be observed. 

Their names and colours should be known, but it is too early 

for anything but very incidental work on the various parts 

to be undertaken. 

15. The babies of Springtime will be noticed, the 

seedlings, the nestlings, chickens and so forth. If tad

poles can be procured, the children may watch them in the 

aquarium and notice their various changes. 

16. As the season progresses, they should be taken 

if possible into the woods (or park). A subject like HA 

Walk in the Woods" may be taken as the basis of organization 

for much of the subsequent Nature study work. Thus, the 

flowers, plants, birds, insects, trees and so on, may be 

discussed in turn. The children should become familiar 

with several of the local wild-flowers - e.g. the spring-
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Qeauty, the trll1ium and the violet as well as the names and 

appearance of two or three common birds. 

17. The remainder of the school year will be occupied 

in watching the development of plants, trees, flowers which 

have already been studied, and of enlarging the circle of 

acquaintance. 

Discussion o:r Grade 11 Work 

It will be noted that the environment is widen

ing - not only in the number of the things studied, but their 

scope is also wider. Thus, we talk of the farmer's work -

how he grows and stores food; then agai~, possibly o~ food 

that comes from other countries, such as the fruit and 

vegetables we obtain in Winter-time. 

Also, the method is developing. The children 

are required to observe for themselves and begin to record -

in a crude form, of necessity, due to their inability to 

write very freely. Of course their records will be Simple, 

but they will take account of the more prominent features 

of the situation - those in particular which interest the 

child at this stage. No very' minute or careful work is to 

be expected or desired of 7 or 8 year olds. The main tl-!ing 

is that their knowledge of their environment is widening, 

and they have cormnenced to Make individual observations ffild 

recordings. 

I understand that now Geography teaching is 

being commenced in Grade I, not as previously in Grade Ill. 

This Geography will consist largely of :- 1. a study of the 

i~~ediate enviror~ent, and 2. stories of other coun+;ries. 
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The closest correlation should be observed between the ~rst 

of these and the work in Nature Study. The term "correlation" 

implies the bringing ~ogether of separate thin~s; it would be 

even better could ~hey be taken as one. This is really only 

a question of time adjustment within the class. 

Grade III 

The aim of Nature Study in Grade III is largely 

the same as that of Grade I and 11. In addition, however, 

this Grade is so~ewhat in the nature of a transition between 

the first and second stages of Yature Study. Consequently, 

besides the attempt to explore the environment, there will 

also be an effort. to discover relationships between the 

different things which are studied, and their relation to 

the environment as a whole, (cp. p.S7 et seq.} 

It must be remembered, however, that the 

children are not a t the stage to appreciate the ttwhylt and 

n':Jheref'ore tt lying behind the facts they are accumulating. 

The teacher, therefore, should not force this stage by too 

much questioning; rather let the children do the ques~ioningJ 

when they are. ready for it. 

1. The work will commence as before TIith flowers 

appearing in the gardens, fields etc., at this time of the 

year. The children should now be able to recognize most of 

flowers co~~only found in the neighbourhood;~ e.g. the aster, 

dahlia, nasturtium, cosmos, gladiola, stock, petunia in the 

garden, the aster, golden-rod, thistle, sunflower, burdock 

etc., growing wild. 
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2. Towards the end of September a visit should be made 

to the woods and fields in order to collect the seeds of various 

sorts. These may be supplemented by others collected from plants 

in the garden. In the city, the teacher will find some ~aterial 

in the park, some in the vacant lot, and possibly some of the 

children will also be able to bring seeds from the small garden 

or window-boxes at home. When this collecting is complete, the 

teacher may suggest the making of a seed-chart or book, er a 

case to house the collection. In the course of this work, the 

children should be encouraged to classify them- in a simple way. 

They will probably suggest three methods:- seeds that fly -e.g. 

maple, ash, dandelion, aster, golden-rod, milkweed and thistle; 

seeds that "steal a ride" - e.g. burrs and ticks, those which 

fall near the parent plant - e.g. pansies, violets, cosmos, 

nuts, etc. The children may also suggest that squirrels, birds 

and even people also help in the scattering of seed. These may 

be included, if suggested, but the classification should not be 

forced; rather it should evolve naturally. 

3. During September and early October the children 

should be encouraged to oollect and press leaves. They may 

then prepare individual leaf books or possibly, a group of 

children may construct a chart or frieze of the most beautifUl 

leaves to decorate the class-room. For the latter purposes, it 

has been found that if the leaves are pressed, then rubbed 

carefully with linseed oil and ironed between newspapers, then 

pressed again, they keep their colour and remain unbroken for 

months. They will keep even better if the chart or frieze is 

oovered with cellophane. 



During the work with leaves, the children should 

learn to distinguish between the maple, poplar, horse-chestnut 

and birch leaves - if these are included in the collection. 

Opportunity should be made to see these trees, both before and 

after the leaves have fallen, and to note the general shape, 

type of leaf and bark both on trunk and branches. During the 

Winter they may be observed again silhouetted against the 

snow - perhaps the most striking time to see the shape of a 

tree. 

"Oh thought It What a beautiful thing God has 

made Winter to be, by stripping the trees and letting us see 

their shapes and forms. What a freedom does it seem to give 

to the storms"! Dorothy Wordsworth. 

It will be understood that these trees have 

been chosen as interesting types, but on no account should 

any of these be mentioned (at this~stage, at least} uhless 

they are to be found within easy reach of the school. 

4. While out in search of leaves and seeds, any 

caterpillars found may be taken to the class-room, there to 

be fed until they form the chrysalis. The ohildren will be 

interested in this ohange of state, and this will later be 

seen as one way of living through the Winter. 

5. From the middle of September on, the preparations 

of the birds for their departure will be noticed. If their 

going is actually observed, a record should be kept of the 

date, type of bird, and so on. The ohildren will be interested 

to note how the birds mass to fly. Any actual cases should be 

recorded. 



, 
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While these records should be kept in the 

sohoo1 diary, the children should also be encouraged to 

keep their own nature-study diaries, with sketches of 

things that interest them. These will be very simple at 

.first, but good. work of this sort can be done by eight or 

nine year olds. During the course of Grade III,when bird

study will be continued throughout the year, they can be 

specially interested in the keeping of bird-records, and 

these, inoident1y, will prove of great use in the study. 

During the course of this study, the 

children should learn to recognize the commonest birds of 
, 

the neighbourhood - those which leave in the Auturan, and 

those which stay for the Winter. This study will, of 

course, be treated much more fully in a country than in 

a city sohool. However, even in the latter, sparrows 

and perhaps starlings will be seen, and can be fed through

out the Winter. 

6. The above studies will probably afford a very 

full Nature study programme for the pre-Christmas term. 

However, the weather-study, already started in Grade II 

should be contInued. At the beginning of the school term, 

records of the length of day should be started and continued 

for the remainder of the school year. The children should 

be encouraged to observe for themselves the time of day 

light or dusk. Their own observations may be oompared with 

the times given in some newspapers. This comparison is more 

easily made, at time of sun-rise and sun-set, as the children's 

judgment of lightness and darkness will vary a good deal. The 



object of this study is to observe the gradual shortening 

then lengthening or the day from Autumn to Winter, from 

Winter to Spring and Summer. By the end of the year, they 

will have sUfficient data to show this very plainly. It is 

unfortunate the records are broken by more than two months 

in the SUmmer, but the children by the age of 8 or 9 will 

have observed the long Summer nights when they had "to go 

to bed by day", and will at least be able to fill in the 

gap qualitatively. 

7. Towards the end of November, bulbs may be 

planted. A special study should be made of narcissus, 

tulip and daffodil. Before the bulbs are planted, the 

children should be allowed to compare them, and note their 

relative size. They will probably be curious as to why 

these flowers need a big bulb to grow from, whereas many 

other plants grow from small seeds. Without going deeply 

into the question of food storage and its relation to the 

early appearance of these flowers, they may be shown the 

cross-section of a bulb with its prospective bud and leaves. 

8. As Christmas approaches, the children may this 

year try to find out what food the birds like. They may 

then prepare a bird-christmas-tree with crumbs, suet, seeds, 

placed upon it. This should be set up in view from the 

windows if pOSSible, or otherwf~e in a place in the school

yard where it is not likely to be disturbed. After the 

holidays, the children may construct a bird-table from 

which to feed and study first, the Winter birds, and later 

those returning in the Spring. 
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9. It Is preferable that star-study should be made in 

the Autumn. However, due to the many fall activities this 

may have to be postponed till early in the New Year. The 

children should already know the ltGreat Bear"; now they 

should become acquainted w1 th the "Li tt1e Beartt. The North 

Star will also be indicated, as the ohildren study the 

directions in Geography during the year. It will be observed 

tha-t, as these are always in our skies, the postponement in 

this case does not matter. The Milky Way should also be 

introduced to the children - in a way to stimulate their 

sense of wonder at the hosts of stars forming these beautiful 

pathways of light. This is most striking in SUmmer. 

10. The children should be encouraged to notice the 

shape of snow flakes throughout the Winter. Some day when 

the crystals are particularly beautiful, they may be taken 

out of doors to examine them. These will seem even more 

beautiful and fasoinating if they are examined with a pocket 

lens. They may attempt tq draw the shape of some of the 

flakes,or cut or tear them from white paper, which may then 

be mounted on a darker background in order to show the fonm. 

11. The remainder of the Winter will be spent on the 

question of what -insects, plants, trees, birds and animals 

do during the Winter. Their observation of caterpillars, 

and the disappearance of house-flies may be used from the 

insect point of view; their work with leaves and seeds will 

have supplied some information with regard to plants and 

trees; their observation of birds will have told them that 
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only few remain 1n Canada; and their present knowledge ot 
e.d 

an~als may be supplementAby stories and discussion, as 

first hand information will be very much harder to procure. 

Even here, some of the children may know of pet frogs, toads, 

hedgehogs and tortoises which disappear during the Winter 

months, to reappear in the warm days of early Spring. 

12. Some of the seeds which specially interested the 

ohildren in their Autumn collecting may be planted, and their 

development watched. The idea of the seed as a baby plant 

asleep, but capable of growing under certain conditions 

should be definitely established. 
the 

13. In MarehAchildren should begin to watch the trees 

very closely - particularly those which they studied in the 

Autumn - namely, the maple, poplar, horse-chestnut and birch. 

Towards the end of April, twigs of these should be brought 

into the class-room, and the development of the buds and 

leaves watched closely. The children will be particularly 

interested by the catkins on the poplar, and the tassels of 

the birch. 

1~. Concurrently with the observation of trees, the 

return of the birds should be watched. The children may be 
the.se 

aided 1n ident1fylng
A
by pictures hung around the room, and 

by reference to picture bird-books. They may also make 

sketohes or paste coloured "cut-outs" in their diaries or 

scrap-books or special ttbird-bookstt. These may also contain 

simple, brief descriptions. These, of course, will consist 

only of the looal birds; there is no point in spending 

valuable time on birds which the child may never see - he 
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w1ll learn of these himself if he is sufficiently interested 
in the subjects. 

The construction of a bird-chart may also be 
attempted. This may contain the date when the bird was first 
seen, the name of the bird, and the name of the person who 
first saw it, and described it clearly; a sketch or a picture 
of the bird may also be included if desired. 

The children should also be encouraged to set 
upbird-hou~es, bird-tables, and bird baths around their own 
houses and gardens. The possession of a bird-house containing 
a nesting bird will awake more enthusiasm in a small boy than 
weeks of talkingl 

SUggestions for the construction, and in some 
cases even plans for bird-houses can be obtained, I under
s-tand, from provincial bird or Audllubon societies. These 
make special efforts to aid youthful enthusiasts. 

Care must be taken during the study of birds, 
that the-instinct to collect does not lead to the disturbance 

• or even destruction of whole stttings of eggs. The children 
must be made to feel that in this, it is better to watch than 
to own; to protect than to destroy. Moreover, if it is 
suggested to them that if each took even one egg from, say, 
the oriole$~ nests of the neighbourhood, soon there would 
be no orioles at all, the children even at this age, are 
reasonable enough to see the truth of this. The same 
attitude must be adopted to the wholesale gathering of 
flowers and blossoms from thorn or tree, in order to check 
the thoughtlessly selfish attitude which would take all, 
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Jithout thought of others, or of the consequences of such 

action. One is frequently reminded of the ftPunch" cartoon 

concerning the last spray of blossom on the tree hanging 

over a fence adjoining the highwayl 

The number of birds definitely studied will 

depend largely on the ne~ghbourhood - in the city, I 

doubt, whether the list would be longer than the sparrow 

and the robin, possibly also the crow, "canary" and 

hWfu~ing bird, and if near water, the gull. In a suburban 

area, the robin, the various sparrows, mainly the English 

and the song sparrow, the "canary" or goldfinch, the 

blackbird (the red-winged blackbird will only be seen near 

swamps), the crow, the wood-peckers and flickers are the 

most common. In many suburban and most country areas there 

may be another ten or fifteen fairly common birds, but the 

above are undoubtedly the most generally known, and hence, 

the best choice as far as Grade III is concerned. This 

list will be augmented in later years. Of the Winter birds, 

the most common are the starling and the chickadee; the 

grosbeaks and snowbuntings may occasionally be seen and 

even an occasional woodpecker. 

15. As the snow melts in March, the li ttle streamlets

which cut their way through the ice, may be observed, also 

how these join to form larger ones. The fact that water 

tends to the lowest possible level also may be noticed. 

These observations can later be used on works concerning 

the stream, the river, etc. 
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16. The teacher should attempt to intensify the 

children's joy of the general "awakening" of Nature, as 

exhibited by plants, trees, animals, birds and insects. 

17. They should be taken to the woods to observe 

not only the birds and trees, but also to find the first flowers: 

The hepatica, the spring-beauty, the dog-tooth violet, the 

various violets and tr111iums. 

I think it is rather early to talk much of the 

parts of the flower. The leaves, stem and petals may be 

observed, particularly with regard to their beauty of 

shape and colour. In the large flowers, the children will 

probably ask also about the stamens with their pollen. 

18. If the school 1s fortunate enough to have a 

garden, Grade III should most certainly have some share 

in it. The children should also be encouraged to make 

a garden at home - however tiny it may be. There is little 

doubt that actual work in caring for growing things, particular

ly one's own growing things, is the surest way to establish a 

real and lasting fondness for Naturel 

19. The pupae of the caterpillars collected in the 

Autumn should be watched carefully when the warmer weather 

arrives. Other caterpillars may also be found, placed in 

a simple cage with the proper food, and watched in their 

various stages. The object of this study will be to discover 

from observation, the life-cycle, caterpillar - pupa -

butterfly. If the eggs can also be found and watched the 



whole life cycle will then be established. The cabbage 

.white - as perhaps the most easily obtained of caterpillars, 

may be used~ but it does not matter at this stage what 

particular one is taken - as long as its special food is 

known. The recognition of various caterpillars and butter

flies will come later, but this life cycle seems to interest 

children intensely; when this is established they can learn 

the other from observation themselves. 

Discussion of Grade III Work . -

The most outstanding change in the work of this 

Grade as compared with the previous ones, is that much of 

the work is carried like a continuous thread throughout 

the year. This is possible because the children's span 

of attention has increased quite appreciably. This should 

not mean that the lessons are very much longer; I think 

Nature Study lessons should rarely exceed twenty minutes. 

It does mean, however, that the children do not tire of a 

subject so quic~ly and are ready, if not eager, to carry 

it on over a considerable period. Thus, weather study, 

bird-study, and tree study are oarried on throughout the 

year. The second of these forms the very heart of the 

teaching throughout the year. Thus, the topics or

"projects" if you will - are more sustained in character. 

An effort is made throughout the year to intensi~ 

the children's knowledge of the plant, the tree, the bird, 

the animal, the insect, as a living thing. This will become 

more vivid through subsequent work in the school. 

After Grade 11 increasing care must be taken in 
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the manner of approach to Nature study. While the previous 

year's work wil~ be incorporated into the whole body ot 

Nature Study this should not be mere uninteresting repetition. 

Thus., a more thorough experimental basis, a wider range of 

knowledge, should contrive to make the old seem new and more 

wonderful at each turn. 

It is utterly amazing what children of this age 

can understand, provided that it be something they can observe 

themselves, and feel vitally interested about. The secret 

of it seems to be that whatever they can grasp sufficiently 

to ask vital and curious questions about, that same can 

they comprehend, at least in part. Thus the approach is 

of very great importance. 

Moreover, the teacher must observe great 

caution when these interests li terally tfflame't up, in 

order not to impart too much. The children's wish to 

know will in all probability be satiated. long before. the 

teacher's knowledge should be exhausted. To tell too much 

before further questions are asked - which might require 

days or months - only serves to deaden rather than to 

increase these interests. The teacher must be ·skilfUl 

in her use of opportunities. For instance, the racts 

about the formation of snow will be eagerly received when 

the first snow falls; a little later, possibly, a storm 

of exceptionally large flakes may provoke the question 

as to why the flakes are so large; still later, they may 

be shown the individual flakes under a magnifying glass; 

but the process should not be unduly hurried. Wonder 



u~on wonder soon palls; and many beautiful or interesting 

things seen at the s~~e time invariably cause some to escape 

unnoticed. 

Another point to be -observed at this stage is 

the desire to collect which is beginning to manifest itself. 

At the slightest encouragement, the children will collect 

amazing numbers of leaves, seeds, etc. If one beautiful 

stone be pointed out in some excursion, soon quite a 

collection will appear in the class-room. It is well to keep these 

together in a box, which the children may make themselves. 

Such a collection may be handed on from teacher to teacher 

as the class proceeds through the school. Where such things 

are not perishable, they may be kept until the time when such 

a collection, made by the pupils themselves, will lend itself 

to the more complete handling of a subject. e.g~ the rounded 

pebbles in the work on the stream and stones of various kinds 

in conSidering local geological features. The danger already 

mentioned with regard to collecting, must always, however, be 

borne in mind by the teacher; otherwise, interesting plants, 

trees, insects may disappear entirely from our country -

literally collected out of existence. 

In Grade III as in the previous grades, the 

closest connection between Nature study and Geography teach

ing should be observed. In fact in some schools they are 

grouped as Elementary Science, and taught almost inseparably. 
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Grade IV -
The work of Grade IV falls quite definitely into 

the second stage of Nature study. This stagefdiscussed p.86 

et seq.) has been called the Wonder stage of Nature Study -

but "wonder" should not be confined to this_ period only; it 

is essential to all progress in Nature study and Science. 

The characteristic of this period is a desire to discover 

relationships as shown by the questions :- "What does it do"? 

"How ~oes it act"? "What is ittf?These questions are concerned 

not merely with the thing itself, but how it is related tOtor 

harmonized with its surroundings, e.g. the chipping sparrow 

becomes not merely the bird who makes the "chipping" noise 

but ·also the little brown bird which is difficult to see 

against the brown ground under the hedge. Side by side with 

this reconsideration of previous experience in the light of 

new relationspips, the exploratory oharacter of the previous 

Nature Study must, of course, continue. 

I. Autumn flowers will as before occupy attention 

during the first weeks of school. The previous list of 

flowers known maybe extended by the addition of others 

frequently seen in the neighbouring gardens. 

During the discussions and examination of various 

flowers, the leaves, stem, petals maybe pointed out; the 

stamfns and stigma and ovary (seed-box) may also be noticed 

in the larger flowers. ~he pollen always interest children 

and they will be pleased to notice how it adheres to the 

sticky stigma. 

2. Attention may be drawn to the butterflies, moths 
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~nd other insects which are seen around the flowers. The 

nectar which exudes visibly in some flowers and which attracts 

these insects may also be indicated. On observing a bee in a 

flower it may be noticed how it disturbs the stamens, collects 

pollen on itself, and deposits some on the sticky stigma as 

it passes. The ~hildren may be told, should they question 

further, that the tiny pollen grains grow and touch the would

be seeds ovules in the seed-box below and cause them to develo;. 

into real seeds__ This can be done quite simply without intro

ducing botanical terms, and the children seem genuinely inter

ested. Thus, the first link in the plant and insect economy 

rnay b~ formed. 

3. The collecting and simple classification of seeds, 

begun in Grade III may be continued. Thus, as well as seeds 

that fly, seeds that ttstee.l a ride", seeds that fall near the 

mother plant, those which explode (e.g. the touch-me-not, peas, 

Vlood-sorrel, et-c.) and hurtle their seeds to a distance may be 

observed, also the sifter arrangement of the poppy. The 

squirrel carries and drops nuts, the birds eat fruit and drop 

the seeds, e.gw raspberries, cherries etc., people too by 

accident, drop the apple seeds,from the apple they have been 

eating, or cherry or plum stones. Thus, the many seeds of 

Naturets harvest are scattered, but as yet no mention of why 

this happens is made. 

4-. Tree study will also be continued. Besides the 

four trees already studied, the children may be taught to 

recognize the beech and the elm, with their distinctive 

shape, bark, etc. They may again make charts, books, and 



aeoorations with the leaves. They may also make attractive 

leaf prints by spattering water colours over the leaf which 

is meanwhile held finn~y on drawing paper. Thus,not only 

the leaf but its characteristic shape and indentations will 

be impressed on their memory. 

The children may be told of the function of 

leaves as food factories and how their work is finished in 

Autumn, so they drop off. The children will see for them

selves, if an early snow should happen to come before the 

leave.s have fallen, how the weight of them, frozen and 

snow-covered will even break the branches. The falling 

leaves also form a blanket for the roots and finally form 

leaf-mould which aids other plants and trees to grow. 

5. Weather observations may be cOEtinued and 

amplified by noting the condition of the sky (cloudy,clear 

etc.); the temperature, (hot, cold, warm, and so on), the 

strength and direction of the wind - all of which can be 

recorded compactly in chart form. A comparison Qf such 

records with those of previous years should prove interest

ing. The records attempted in Grade III were intended to 

show the variation in the duration of daylight throughout the 

year. This year stress may be laid on the connection between 

the length of the day and the temperature. 

6.:"" Again any caterpiliars and pupae found may be 

collected, and placed in cages in the class-room, the 

fonner to be fed and observed until they pupate. 

7. Records of the' departure of birds may be made and 



-122-

~ampared with the previous year. 

~. Star Study shoulc be continued; a. by a review of 

those previously studied, b. in a~dition, Cassiopeia and 

Cepheus,Orion (already ~amlliar) and tiThe Great Dog", of 

which Sirius is the important star, c. legends and stories 

connected with the stars known should be told. 

9. Bulbs may again be studied and planted. The 

narcissus, tulip, daffodil and hyacinth may be chosen - the 

first to be planted in stones, the last, to be grown both in 

s011 or fibre and also over water in a hyacinth vase. 

As an outcome and extension of the previous study 

of the parts of a flower, the stamens, pistil and seed-box 

may be studied carefully as the flowers develop. The flowers 

of the narcissi can be fertilized easily with the point of a 

pencil or pen-nib; fully developed seeds may be obtained if 

the bulbs are watered from time to time. Thus the whole 

process of growth, fertilization and fruition may be observ-

ed in the class-room. I have not attempted this ~ith daffodils 

and tulips but hyacinth stems usually bend and die before the 

seeds are fully developed. 

10. As Christmas approaches a comparison may be made 

bwtween the shape of evergreen and deciduous trees and tree 

silhouettes may be worked into the Christmas decorations and 

art work. This will lead in all probability to the study of 

the Christmas Tree with its needles instead of leaves. 

Attention may be drawn to its smell, and also to the sticky 

sap or resin which exudes when a branch or twig i~ broken. 

If holly is obtainable, an interesting lesson or 
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two may be given, including stories, and customs connected 

with it. 

11. In January work may begin on the water cycle, by 

which I mean, the continuous process of evaporation, conden

sation and precipitation. Some day, in the work on weather 

charts and the discussion of clouds, the question may be 

asked as to where the clouds come from. The work should 

proceed on a thoroughly experimental basis. The children 

may first watch a boiling kettle, and how the steam 

disappears. In order that the children may not think that 

vaporization occurs only when boiling water, a saucer or 
, 

shallow dish may be placed in the class-room, and others , 

outside, possibly one on the window-sill and another in a 

place on the school grounds where it will be protected from 

spilling and sheltered from rain or snow. The children 

will see that this process of evaporation occurs both 

indoors and out. They may be reminded of the way the wet 

roofs and sidewalks "steamed" after a SUmmer shower. Also, 

they may watch the "honey-combing" and consequent evaporation 

of the snow under the action of the sun in Winter. Thus, 

the fact will be established that water evaporates both in 

Winter and Summer. (It· is unnecessary for the present purpose 

to point out the difference in the rate of evaporation 

depending on conditions of temperature and vapour content 

of air). The next step is to establish the fact that this 

vapour may be condensed. The boiling kettle and a cold tin 

on which drops of water form greatly interest the children. 

The condensation of vapour on a pitcher of cold or ice water 
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, 

may also be observed. From these experiments the children 

may be lead to understand that the same sort of thing happens 

up where the clouds are formed - in fact the "steam't from the 

kettle is really a miniature cloud. They may then be told 

of how larger raindrops are tonned by the air-currents (wind) 

also how snow and hail are formed. Then these becoming too 

heavy, fall to the earth, to water it or cover it with snow 

as the case may be, and finally to teed streams, rivers, 

lakes, and oceans. The children see readily that this 

process Is repeated, and in fact is conttnuous. Thu, , 

another cycle of Nature is established and the study -of 

snow during the rest of the Winter, and the observation of 

clouds, etc., throughout the remainder of the year will be 

more interesting and instructive in consequence. 

12. Februa·ry may be devoted to a study of the 

aquarium. This will be no novelty to the children, but it 

may now be established that for a balanced aquarium not 

only fish but also plants are required. Two aquariums may 

be set up - one with no plants, in which the water has to 

be changed frequently; another containing water plants, in 

which it will be found the water does not need to be changed 

very often if there is sufficient plant-life to provide 

oxygen for the fish. Goldfish will probably be most con

venient for the school aquarium; guppies and tropical fish 

require an even temperature of a least 70 which is, as a 

rule, not maintained during week-ends and holidays. Snails 

will add to the interest of the aquarium, besides acting as 

scavengers. Should the latter lay eggs, these will occasion 
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still further interest. (The ramshorns are egg-layers, the 

Japanese snails are live-bearers.) 

The aquarium vessel need not be elaborate, but 

the larger the air surface the better; thus a relatively 

shallow vessel is preferable. Sand not to fine, nor yet too 

pebbly is placed on the bottom to the depth of an inch in the 

front and sloping to about two inches at the back. Plants 

are placed in this, with the closest grouping towards the 

back of the aquarium, and are anchored firmly in the sanae 

The water may be poured on brown paper cut to fit the 

aquarium, in order not to disarrange the plants. It is 

well to leave the aquarium for at least a week before 

putting in the animals. The children may do this work 

themselves - indeed, they will be infinitely more interest

ed and pleased with the result if they do. 

13. Most probably the bulbs,which have already been 

mentioned,will claim attention towards the end of February. 

(The narcissi will bloom in ~anuary). The study of hyacinth, 

tulip and daffodil may be continued as already suggested. 

1~. Following the observation of bulbs, seeds may 

be planted and their development watched. Different kinds 

of seeds may be taken frofl the children's collections made 

in the Autumn, both wild and .cultivated plants being repre

sented. These may be placed between blotting paper and the 

wall of a straight glass cylinder or lamp chimney - the 

seeds and blotting paper being kept in place by dampened 

sawdust, sand or moss. In this way the children will be 

able to watch the growth of the seeds. 
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In adiition each c2ild may plant a seed in solI in 

an eggshell - the bottom of which has been per~:-.)rated for 

drainage. The children may write their name, the name of 

the seed, and the date when planted on the eggshell, and 

these may then be placed upright either in sailor sawdust 

in an ordinary shallow seed-box. In this way each child 

may have his own seed to tend, and yet the class-room will 

not be filled by pots or boxes. 

The work with seeds should intensify the thought 

that the seed is really a baby plant waiting for the proper 

condi tions 'before commencing to grow. The idea that the 

plant is a living thing requiring light, heat and moisture 

may also be shown by experimenting with sturdy seedlings. 

Pairs of similar seedlings should be used for these eXDeri-

ments - e.g. bean seedlings which haye their first real 

leaves. It will be simpler to control the conditions if 

if these are planted in separate pots. Thus, of one pair, 

one may be given suf~icient ~ater, and the other left dry, 

wi th other condi tions the same for both'; ,of another pair, 

one may be placed on the window sill and the other in 

darkness, while conditions of moisture and heat are the 

same for both; of a tbird pair, one may be placed in a 
. 

warm the other in a cool place, conditions of light and 

moisture being the same for both; similarly, growth in 

sawdust ~nd soil may be compared. The expe~i~ents may 

be car~ied on for a nQ~ber of days, until decisive 

differences in growth are seen between members of the 
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various pairs. Thus, the following general ideas will be 

established:-

1. The seed is capable of developing into a plant. 

2. The plant Is a living thing. 

3. It requires light and heat, us~ally supplied by 

the sun. 

~. It requires water - usually supplied by rain •. 

5. It requires soil in which to grow. 

15. As the snow melts in early March,. the effects of 

water may be observed. Thus the erosive effect on ice may 

be seen on all sides, as water cuts· channels for itself, 

while escaping to the lowest level. These observations will 

help greatly in understanding the action of the stream and 

river, which will be attempted after the snow disaprears. 

16. With the coming of Spring, trees will again occupy 

attention. The swelling of the buds ~hich have been formed 

all Winter will again be noticed, and twigs will again be 

brought into the class-ream for closer observation. 

This year, as the children are becoT!ling accustomed 

to observe more closely, their attention may be called to the 

flowers on the maple, and they may watch closely the develop

ment of the flowers on the various twigs in school. It will 

probably be found that for this purpose a new set of twigs 

will be needed, as the flowers usually die before t~-~ey develop 

on those first brought into the class-room. I have found 

that a magnifying @lass left, seemingly carelessly, by the 

vase containing twigs will occasion such interest ir the 
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. 
beauty and the development of tree flowers, t.hat set lessons 

on the subject are scarcely necessury' The cLildren ',']i11 

find for themselves the clusters of reddish or green maple 

flowers also the two types of flowers which appear en the 

fully grown pussy-willows from separate trees, poplar 

catkins and so on. They are also greatly interested in 

tremendous quantities of pollen formed. As most trees are 

wind-pollinated, they become familiar ~,yi th a second tYI'e of' 

pollination. 

17. The observation of birds should be continued and 

several new ones sh~~ld be added to the list of those with 

which the children are already familiar. The teacher is 

the best judge of which birds are best to introduce. After 

those mentioned in the Grade III list, the house-martins, 

bluebirds, night-hawk and hlliIwing birds are probably most 

common. 

Where bird study is concerned, 1 do not think 

it is much good spending time on those which the children 

will never see either in their own neighbourhood or during 

country holidays. Thus, if the city teacher judges that 

the above are quite beyond the experience of her children, 

and there is no access to a Natural History Museum, she 

would be well advised to spend her time on some other aspect 

of the Nature Study programme. Of course, observation of 

the birds already known would recur from time to time, and 

the teacher may, by exhibits of pictures or by including 

bird books in the library, make certain that the children 

do know that other birds exist. Movies of bird-life can 
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~lso be used to supplement the above methods for overcoming 

the deficiency in direct experience. 

18. From the study and observation of birds, out

of-doors in field, wood and garden, the teacher ca~ pass easily 

to the study of the brook, stream and river. Any water course 

may be observed, the size does not matter. Opportunities 

should be made of observing the plants, growing in and near 

the water, also the water life and the insect and bird life 

around it. In fact the brook could be made the focus of ~ot 
~he 

months,but even years of Nature Study. The study of~brook, 

related closely to previous aquarium studies, should continue 

for the rest of the school year • 

. Possibly the best introduction to the subject 

will be a view of the turbulent, muddy water of the flooded 

brook in early Spring. The physical principles such as the 

carving er erosive effect of water may then be seen. The 

turns and twists, the worn rocks and rounded pebbles may 

be observed, but there is no need at this stage to go into 

the physical forces acting to cause these phenomena. 

Later, when the water is more peaceful the 

study of the plant, animal and insect life may begin. A 

wide, slow-running part or even a pond will be best for this 

purpose. There the duck-weed and algae may be seen, and all 

manner~of life will be discovered. Preserving jars of the 

water containing these small living things may be taken back 

to the class-room. The children should be led to see that, 

as the Spring wears on, the w~tersof pond and strerun literally 

teem with life. 
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19. Frogs eggs obtained from the pond may be made the 

object of special study. They may be kept in a shallow bowl 

or pie-dish in which some pond weed is floating. The eggs 

should be watched carefully and records of their development 

kept. The tiny tadpoles after hatching will cling together 

on the weed. Later, when they begin to swim, they should be 

removed to a jar or aquarium containing pond water and weed. 

If some of the mud from the bottom of the pond is placed at 

the bottom, the tiny plants and animals in this will serve 

as food for the tadpoles. Later they may be given tiny 

pieces of bread or meat, but this should never be left in the 
, 

water for any length of time. still later the large tadpoles 

should be transferred to a shallow dish with weeds and stones. 

If the final stage is watched until the frog is formed, the 

latter should be taken back to the pond - for unnecessary 

confinement, possibly ending in death would be detrimental 

to the development in the children of a respect for life 

in its varied forms which Nature Study must foster. 

20. Spring and early SUmmer flowers should also be 

observed. The children may make a flower calendar to show 

the succession of wild and garden flowers from the first 

hepatlts and spring beauties, to the roses, daisies, buttercups, 
f\ 

vetch of June. The observation of the stamens, pistil etc., 

will continue, and the children should be encouraged to watch 

and discover for themselves what insects aid in pollination. 

21. The collecting and feeding of caterpillars should 

continue. As the butterflies and moths emerge they should be 

freed before they damage their wings against the cage. They 
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can be studied quite easily during the hours in which they 

are stretching and drying their wings. Incidently, the 

insect is most perfect at this time. The pupae formed in 

Spring will most probably emerge as adults in ~uly or August. 

These must either be placed outside in some suitable place 

or the children should care for them at home until the time 

comes to free them; they should not be left to die in the 

class-room. 

Discussion of Grade IV Work 

It will be noticed that the range of the Nature 

Study has increased very materially; studies of the weather, 

the water cycle, of insects, of plant, tree, flower and seed, 

the brook or pond and its inhabitants, all have contributed 

in the attempt to increase the children's understanding and 

appreciation of natural objects and phenomena. 

Also, in this work, experimentation has played 

an increasing part. These experiments were very simple, as 

was the apparatus used. That, however, is all to the good, 

for the children may repeat them at home with the ordinary 

things of the household. With this increase of experimental 

work, there should be a corresponding increase in power to 

observe, describe and record simply. 

A~survey of the course will disclose the fact 

that the study of relationships has played a large part. 

ThUS, for example, the relationships between evaporation, 

condensation and precipitation were probed, likewise the 

relations between the growing plants, the sun, water and 
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soil, also the balance between the plant and animal life of 

the aquarium. 

If material for the aquarium is to be gathered 

from pond or stream, this must be done in early September. 

The aquarium will then be set ~p in the class-room and observed 

long before the detailed study described above is undertaken. 

On the other hand, if the teaoher waits till January or 

February to set this up, she will have to buy plants. For 

this purpose the one which grows most quickly, and which 

appears to be the most efficient oxygenator is Anacharis. 

This can be bought cheaply in bundles one of which will be 

quite sufficient to stock a good-sized'aquarium. The slips 

are merely stuck into the sand or gravel and secured as has 

already been described, and root very quickly. Vallisneria 

and Sagittaria are with Anaoharis considered to be the best 

oxygenators, but these two are more expensive than the latter, 

as separate rooted plants must be purohased. The Vallisneria 

however, multiplies rapidly. 

Snails and tadpoles are exoellent for keeping the 

aquarium olean. Ramshorns, the oommonest of aquarium snails, 

will breed in captivity. They deposit their eggs in jelly
'p1(),pnts O}7 

like olusters on the~sides of the aquarium. The development 

of these forms an interesting study • 
. 

Throughout the Nature Study of this Grade the 

children should be encouraged to observe and ask questions; 

some of these will be answered by experIment, others the 

teaoher will have to answer suffioiently to allay the ohild's 

present curiosity. It must not, however, be assumed that a 
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complete answer can be given to many questions children of 
this age will ask, at least, not complete from the point of 
view of the science teacher. Attention should be focussed 
on the main principle, and not side-tracked by involved 
explanations as to minute details, however important these 
may seem to a fuller treatment. Naturally enough, the first 
explanation given to a child will differ from that given to 
a science student. Both, however, should be as accurate as 
possible between these imposed limits. 

Grade· V. 

This Grade forms the transltion between the second 
and third stages of Nature study - from the predominent study 
of relations to question of why things behave so. The object 
of Nature Stud·y for Grade V and subsequent grades may, there
fore, be stated as follows: 

A. Exploratory increased knowledge and interest 

in the physical world. 
B. Study of Relations - The relationships and inter-relation

ships between all things in the 

world - e.g. plant life and animal 

life; the sun's altitude and plant 

growth, etc. 

c. Why is it so? - The old and yet ever new and progress-

ive explanation of'the numerous 

phenomena of animate and inanL13.a te 

Nature. 

1. Autumn flowers will at first occupy attention;most 
of the local flowers should now be familiar, but one can 



discover many new things on studying even familiar flowers 

more closely. The work on the parts of a flower and plant, 

fertilizing agents and so forth should continue, in order 

that the child may recognize the specifio function of these 

parts and their importance to the whole organism. 

A chart may be commenced to show flowers found 

in Autumn- and their colours, in order to bring out the fact 

that definite colours seem to predominate according to the 

season - e.g. the relatively pale colours of Spring flowers, 

the bright and varied ones of SUmmer, the rich, deep, shades 

of Autumn. 

2. The work on seed dispersal may be continued, but 

the classification should still remain that of the means of 

dispersal, rather than the more technical classification of 

Botany. 

3. Tree study should be extended to include not only 

· the maples, horse-chestnut, poplars, birches, beeches, but 

also the willow, aSK, bass, and oak. The characteristics 

of leaves, bark and general shape of these trees should be 

familiar. 

Former methods of leaf study may be continued and 

in addition blue prints may be made with the blue paper used 

by engineers. The leaves are simply laid on the paper, held 

in Placeb:glaSS, and exposed to the light; the r~int is Iffixed u 

merely by leaving for a time in water, and' then drying the 

paper. 

Leaf skeletons may be prepared by i~~ersing leaves -

as perfect as can be found - in sodium hydroxide for a week or 
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• 
more. The soft parts of the leaf may then be separated by 

placing the leaves between blotting paper or cloth and beat

ing wi th a, clothes brush. In this way, the beautiful tracery 

of veins may be obtained. Such skeleton leaves can occasion

ally be picked up in the woods, but they are seldom perfect. 

The children may be told of why the leaves fall, 

due to the formation of the cork-like plates at their base, 

one covering the leaf-scar on the tree, the other adhering to 

the leaf. They will be interested to know that the oak tree 

gets rid of its old or decayed branches in a similar way. 

4. 
otne"p 

Collections of caterpillars andAlarvae, etc., may 

be continued for observation. in the class-room. 

5. The children may be taught to read a thermometer 
.. , 

and then may include temperatures in their weather-charts. 

The temperature may be read by means of an ordinary thermometer 

say three times a day at ~ a.m., 12 a.m., and 3.30 p.m. st!ll 

better would be the use of a maximum and minimum thermometer. 

The children should be encouraged to watch the temperature 

records in the weather observ.ations of the daily newspaper. 

6. In November star study should again become 

prominent. Those groups previously studied will again be 

looked for, also the Dragon; Orion with the red star'Betelgeuse 

and Rigel the white star at his foot, may be pictured as 

warding off "The Bull" of which Aldebaran ls represented 

as the red eye. That interesting group, the Pleiades may' 

also be introduced. The whole star study should be connected 

with the ancient legends which gave rise to their names. 

7. In January a review of the water cycle~ should 
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be made. The principal types of clouds - cumulous, cirrus, 

str,at~s and nimbus, may be discussed, and observed in due 

course. In any discussion of clouds, there are always eager 

questions as to how thunder and lightening are produced, and 
. 

the teaoher must answer-these as simply as possible. 

A study of the rainbow and its formation may then 

be made. For this purpose a prism is desirable, but failing 

this, a piece of cut-glass may be used. The spectrum formed 

by an icicle and the spectrum colours around the frost crystals 

on the wind·ow may also be observed. That formed when the sun 

shines on the bevelled edge of a mirror or through the aquarium 
, 

should also be noted. .The experiment wi th a tumbler of water 

protuding over a table-edge may also be tried; a rainbow,some-

times two, appears on the floor. If a mirror be placed under 

the tumbler, the rainbow will ·t~en appear on the ceiling. 

Also, a mirror placed in water at an angle, with a beam of 

light falling on it, will also yield a spectrum. 

The children may also be told how the sunset is 

caused by the diffraction and scattering of light by dust 

particles in the earth's atmosphere, and also, to some extent 

by rain-drops; likewise that dust particles by scattering the 

blue light more than that of other oolours gives the sky its 

blue colouring. 

In this season of severe weather the ice crystals 

on the window will frequently become objects of attention. This 

may be used as a starting point for observation of crystals. 

The ohildren will already be familiar with the six-sided 

arrangement of snow crystals also with the needle-like crystals 
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"hich are seen occasionally. They may be shown crystals of 

salt with forms cubic in structure; iron pyrites, also cubes; 

quartz (rock-crystal) which orystallizes in six-sided prisms 

topped by six-sided pyramids; alum, regular octahedra i.e. 

three equal axes at right angles -to one another; and, also, 
" 

copp-er sulphate which crystallizes!li th unequal axes at an 

oblique angle. Concentrated solutions may be made and a 

small quantity placed- on square pieces of window glass, when 

small but perfect crystals will appear, and these can easily 

be examined with the naked eye or with a pocket lens. 

Professor Tyndalt's beautiful experiment with 

a block of ice may also be tried. This is exposed to the 

action either of the sun or of an electric bulb. Some of 

the heat entering the ice causes internal liquifaction. 

Growing points of light are seen and six rays shoot forth 

from these, forming most beautiful patterns. The explanation 

of these "ice flowers" is that the hollow spaces formed by 

the melting of ice crystals are filled with water which 

reveals the previously invisible crystal-structure of the 

ice. 

8. The above may be followed by a study of the tree 

in Winter, when its characteristic shape can best be seen. 

Winter buds may be examined, and the fact impressed that 

the bud-scales, hairs, stickiness, etc., are primarily 

devioes for preventing evaporation. That evaporation 

(transpiration) from leaves really occurs may be demonstrated 

by placing a dry glass vessel over a plant and observing the 

moisture which collects on its inner surface. The fact that 
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the tr-ee is virtually asleep may be impressed, for the 

processes of absorption of water, growth, evaporation, and 

even breathing are almost suspended. The leaves then, had 

they remained on, would have enlarged the surface for 

evaporation very materially. Also, the necessity fo~ the 

leaves as food factories ceased, when sufficient food had 

been stored up, due to their work throughout the Summer. 

While comparing the bark of the trees which 

have been studied, bark prints may be made. White paper 

is pinned firmly on the trunk then rubbed with cobbler's 

wax until the pattern. of the bark is seen. In this way 

records of the various types can be made, without actually 

removing bark from the tree. 

As Spring approaches with warmer days and nights

still cool, the circulation of the sap commences, and the buds 

begin to swell. The flow of sap in the maple tree, the collection 

and preparation of maple sugar may be discussed, and if possible 

the children may be taken to a sugaring camp. The fact that 

frozen water cannot flow, and, therefore, cannot rise in plants 

or trees may be emphasized to bring out -the connection between 

the circulation of sap and the temperature. 

9. Seeds will again occupy attention and the process 

of germination should be watched. A special study may be made, 

e.g. the bean, the development of radicle and plumule, the 

types of roots, the gradual withering of the cotyledons as the 

shoot develops. The function of the root should become 

apparent:- 1. to absorb moisture and the mineral salts 

necessary for the growth of a healthy plant and 2. to anchor 



-139 

plant -primary root, lateral and even root-hairs all aiding 

to some extent. 

10. Types of storage structures such as the bulb (as 

in Spring flowers) the corm of the crocus, the tuber of the 

potato, the underground stem of the lily of the valley, 

Solomon Seal, or mint, the root as in beetroot or turnip, 

the seed, ~uch as bean, corn, etc., may be examined and their 

importance to the development of the plant discussed. 

11. Following this study of special storage structures 

a general study of the plant may be undertaken with the 

function of the various parts, root, stem,.leaf, flower and 

seed. As the Spring flowers appear, a comparison of them with 

regard to these various parts will naturally occur; the colour 

and shape of petals, the type and arrangement of stamens, the 

stigma, the ovule, and finally the seed will also be observed. 

12. Further 'Nork on tree flowers should be undertaken, 

to obBerve the type and arrangement of the flower structure 

and the special adaptations to secure fertilization. 

13. The study of birds will be continued together with 

bird reoords. The children should become fruniliar with the 
a. 

Canad~ bird, the bobolink, Baltimo~e oriole, wrens, the 

king~bird, kingfisher, loon and sandpiper - or such of them 

as they are likely to see in their locality or during holidays. 

Stories and pictures of ~ack Miner and his birds 

always create interest, and any local sanctuary should also 

be discussed, possibly visited. 
, 

The sanctuary for sea birds at Perce and Bonaventure 

Island also interests the children greatly, particularly if 
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-piotures or snapshots, or post-cards of tIlis is available. 

The use of movies, when they can be obtained, will also add 

much to the study of birds. 

14. The earthworm castings on lawn or in the garden 

should be used to create interest in the life and work of 

these insignificant yet important animals. They may be studied 

in the class-room by placing several on the surface of a large 

glass jar or beaker, filled with layers of differently coloured 

soils. The action of the worms in churni~g up these layers 

will then become apparent. Dark paper or cloth should be 

placed around the sides of the container, or the worms will 

make for the dark interior and their work will not be seen so 

readily. If this is done their tunnels may frequently be 

observed next to the glass. 

15. A grass-snake may be brought into the class-room 

for a few days for observation. It should be kept in a 

terrarium similar to that used for frog or toad, and should 

contain grass or plants growing, also water, which may be 

placed in a flower-pot saucer. It can live without food for 

several days so it may be studied then released. 

16. The pond, always a source of interest, may be .' 
searched for "wigglers", the larvae of the mosqui to, caddis 

worms, with the-ir strange homes, and daphnia, one of water 

fleas, a small crustacean. The life cycle of mosquito and 

caddis worm should be studied, and the queer movements of 

the daphnia should be observed. 

Frog_ spawn (in jelly-like masses) and toad 

spawn (in long jelly-like strings) should be obtained and 
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the development of the tadpoles compared. 

17. The life of the bee forms an interesting study. 

An observation hive will add greatly to this, but even when 

this is not available the children should become familiar with 

the social life and work of the bee. 

The wasp and its paper nest may also be studied. 

A nest may be procured in Winter, so that the structure may be 

observed. 

The stories of the leaf-cutter bee, also, is an 

interesting one. It may frequently be observed cutting rounds 

and ovals from the rose-leaves in the garden. These it uses 

in lining its nest dug out of a rotteri post or tree, and each 

cell is closed when the egg has been laid, by one of these 

round "lids.t • 

The mason wasp who forms its li ttle "va'se" on the 

willow will also be observed with interest, not only because 

of its earthen vase, but also when it is known that thi,s 

contains, with the egg, a supply of caterpillars for the 

larva's food supply. These have been stung and paralysed 

but not killed by the mother wasp. 

18. The spi-der Bnd her web also forms an interesting 

stUdy - one which the pupils may continue during the Summer 

themselves. The spider and its habits, the making of ~he 

web, the silken egg-sack, and the gossamer of the young 

spider all make fascinating objects of study. 

Discussion of Grade V Work 

An attempt has been made to provide studies both 



physical and biological in nature. The arrangement of the 

course, while still largely seasonal.is centred around topics 

of general interest. These are explored not only by means of 

discussion and observation but also by experimentation. The 

attempt to answer the frequent "whytt and "wherefore" so 

characteristic of this period of Nature study should proceed. 

then~in a thoroughly scientific manner, by observation and 

perhaps expertment, the framing of explanations or hypotheses 

and finally the testing of these by further observation and 

experimentation. Throughout the whole Year's work, the inter

relations between plant, animal and insect life should be 

emphasized. 

Grade VI 

The aims of Nature study in this grade are the 

same as those outlined at the beginning of Grade V work 

(p.133), with possibly more stress on the third of these 

aims. 

I. The Seasons 

Observations on the shortening day, the sun lower 

in the sky, the cooler nights, should be used as an intro

duction to the physical basis of the seasons. This will have 

been treated in a simple fashion either in Nature study or 

Geography, but the stage of mental development now attained 

by the pupils will enable this treatment to be amplified and 

rendered more systematic. The sun, as a first necessity for 

all life of animal and plant must be presented clearly. 

2. Autumn 

A review of the activities of Autumn will then be 
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attempted, e.g.:-

a. The withering and fall of the leaves. 

b. The storing of food by plants and animals. 

c. The migration of birds. 

d. The ripening of fruit. 

c. The necessity for seed-scattering may be discussed. 

A classification of fruits may be attempted at this 

stage~ but this should still adhere to the means of dispersal 

as a basis for classification. The principal methods of 

dispersal are:-

r. By wind:-

a. by means of a "wing" as in maple or bass. 

b. by means of a parachute-like p~ppus, as in the 

dandelion and milkweed. 

2. By anim~l agency:-

a. passively:- by adhering to the animal's coat as 

in the case. of burdock, beggartick and some 

grasses, or in the case of some water plants, 

adhering to the feet of the birds. 

b. actively:- when the fruits are eaten by birds, the 

seeds often pass through their digestive tract 

unharmed and are dropped far from the parent plant. 

Also, nuts are frequently scattered by squirrels 

either on being dropped or on being hidden and 

in some cases forgotten. 

The terms "berry" and "drupe" may be introduced at t'c:is 

stage, the first as exemplified by currants, gooseberry, grape, 

tomato, orange, etc.; the latter by stone fruit such as the 
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cherry and peach. 

3. Dispersal by the plants themselves:-

The 

a. By sudden splitting as in the pea, jewel-weed, wood

sorrel, violet etc, when the seeds are hurled for 

some distance. 

b. On the capsule' splitting a little lengthwise, thus 

forming a fringed cup from which the seeds are 

scattered by the wind rocking the stem, as in the 

case of the stitchwort and evening-primrose. 

c. By the opening of pores which enable the seeds to be 

disseminated as the plant is rocked by the wind as 

in the case of the poppy. 

d. By the splitting open lengthwise of the seed-vessel 

at the edge where the seeds are attaohed, as in the 

delphinium and columbine. 

e. By the splitting of the style in several parts, each 

wrapping itself about a seed, as in the geraniums 

or in two parts hinged at the top of the style in 

which case the seeds are attached to a thin membrane 

running down the centre of the style as in the wall

flower. 

f. Seeds are also dispersed by water, in which case the 

structure is light and floats easily. e.g. the seeds 

of the water-lily and the cocoanut. 

Use of Fruits:-

1. To protect the seeds from the weather. 

2. To prevent the seeds being eaten by animals. 

3. To prevent too early sprouting. 

4-. To secure seed scattering, etc. 
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g. The Autumn showers of gossamer - the "flight" of the 

young spiders with the observations and explanations 

of Jonathan Edwards (1716) when a boy of 12 years.I 

III, Plants Which are not Green 

The work of fungi and bacteria may be connected vIi th 

the processes of putrefaction and decay. 

1. !~shrooms and toad-stools both gill type and type with 

tunnels (fomes) such as the brackets fungus. Spore 

prints of the former may be made by laying the mushroom, 

gills downward,on white paper. 

2. Moulds - grown on moist bread and on jelly. 

a. They are minute unicellular plants. 

3. Bacteria - Their great importance in natural processes. 

Some are helpful; some are harmful; Thus the nitrogen 

bacteria in the root-nodules of legmninous plants enrich 

the s01l. Others aid in decay by breaking down the 

substance of dead vegetable and animal life- Others 

cause fermentation, still others cause disease. 

b. Sterilization experiments; bacteria cultures on 

gelatine or agar-agar. A fly may be allowed to 

walk over one such prepared culture-medium and 

the various colonies of bacteria observed where 

it has walked. This work to be done properly 

requires a good microscope, but whether this is 

available or not, the subject because of its 

importance to everyday life should be treated. 

c. The work of Pasteur and Lister. 

I. Thomson, Sir :r. D. - "Natural History Studies~' p.175 
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d. The pasteurizing of milk. 

e. vtccination; isolation for infectious diseases. 

IV. The Conifers 

1. Contrast with deciduous trees. 

2. Recognition of the common types and their cones. For this 

, . '" .. t purpose &D. eXnl,Jl of branches and cones may be arranged. 

v. -
In ~anuary star study may be resumed. The children may 

by way of review make charts of the groups they already· know, 

and write or tell the stories and legends associated with them. 

Andromeda and the Square of Pegasus can be seen best this 

time to the west of Cassiopeia and Cepheus. perseus ','7i1l also 

be seen to the north of Andromeda. Mirfak is its brightest 

star, but Algol perhaps the most interesting due to the rapid 

variation in its brightness (from second to fourth magnitude) 

in the course of two or three days. 

Orion and the Great Dog (Sirius) have been introduced 

previously; the Little Dog, with the pale yellow ·star Procyon 

may now be added. The three prominent stars Betelguese, Sirius 

and Procyon form a great Equilateral triangle in the southern 

sky in Winter. 

VI. Different ~Yays of .Ivfeeting."~1inter 

1. Hibernation - as with the hedgehog, bear, frogs, bees, 

snails. Others are only partially hibernators such as 

the squirrel. 

2. DOrTIant pupae of insects are already familiar; it 

should be pointed Ol1t that insects in the imago state 

also survi ve the T.'linter - e. g. the queen wasp, bee, ant J 
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also some butterflies. e.g. "Some butterflies survive the 

Winter in the egg state others as dormant catel'i~illars, 

others as pu-pae, still others in the imago staterI·. 

Dormant plants, trees, seeds. 
. 

Change of colour in animals and birds, as in the jack 

rabbit, ptarmigan, etc. 

VII. Snow and Ice. 

From the more immediate studies of snow and 2.e3, the 

subject of avalanches, glaciers, ioebergs, can be approached. 

An experiment with a glas,'3 of water and a piece of ice will 

demonstrate the fact that a large proportion of the berg will 
• 

be und~r water. The expansion of water on freezing may be 

shown by the frozen milk-bottle with its raised cap, or 

simply by a jar full of water. The children should be 

encouraged to watch for these effects when the melting of the 

snow and ice occurs in Spring. Frequently sections of the 

side-walk are raised during the Winter; the large clods in 
/-

the field ploughed in the Autumn are found to be broken; 

freshly fallen rock, broken by the expansive force of the ice 

may be found at the foot of cliffS, etc. 

VIII. Spring 

About March 21st., special emphasis should be placed 

on weather study with a review of the reasons for seasonal 

change and the discussion of the importance of the winds, rain, 

and dust of early Spring. 

Spring is a season of awakening iife. The following 

characteristics may be considered in detail:-

1. The awakening from Winter sleep - as in the case of 

the hibernators. 

I. Weed, C.~. - ftCanadian Butterflies T10rth ~owi]lgtf. p. 11 et se.Q. 
. . 
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2. Re-invigorating - the ri"se of sap in the trees and the 

consequent growth. 

3. Young Things - birds, fish, an.1mals, insects, seedlings, 

tadpoles, etc. 

~. Re-peop11ng - the pool, the meadows, the woods, the 

return of migratory birds. 

The return of Spring may be su~gested as an explanation. 

of such sto~ies as the Sleeping Beauty and her awakening, also 

of the return of Proserfina and the renewed activity of Mother 

Earth. 

IX -
Seeds such as the pea, bean, corn, maple, nasturtium, 

marigold, may be grown and their development observed and 

compar.ed. It will be interesting to watch what happens to 

the seed-coat in these various cases. 

x. Bird-Study -
A review and discussion of familiar birds should be 

attempted and the cardinal, scarlet tanager, wax-wing, nut

hatch, owl and Canada jay nlay be introduced. In addi tion 

to the bird-charts which mJY have been carried on through 

the previous years, comparison of the colouring of male and 

female birds may be made. After considering the cases one 

by one, a generalization w~th regard to the relationsh~p 

between colour and-s-exmay be arrived at. The relationship 

between the song period of t~e ~ale and its relation to 

mating and nesting would also prove an interest~ng study 

in localities where birds abound. 

XI. Tree study .- ----

P\.1rther work wi th bu-ds and tree flowers may be attempted 
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The rising of the sap, mentioned above, should be related to 

the swelling of buds and the growth of the leaves. Whenever 

a tree is cut- down, and the annual growth ~ings are visible 

these should be observed. A slice of a tree-trunk would be useful 

to have in the school for such purposes. 

As the season progresses, the study of leaf mos~ics 

may be commenced. The arrangement of lea~es on a tree, of 

climbers on a wall or around a stick, the nasturtiums or beans 

on a fence, the arrangement of leaves about the stem of a plant 

all can be used to show that the leaves arrange themselves to 

get the maximum quantity of light - so necessary in their work 

of food manufacture. 

XII. Insect Study 

In each case this should consist of observation 

in order to learn o~ the habits of the insect, and the stages 

in its life-cycle. 

1. The Caterpillar, its movement, parts, food, etc. 

a. The pupa:- Its silken cover. 

b. The butterfly:- Its colour, shape, head and 

mouth parts, the flowers it visits. If a 

microscope is ava~lable, the children may be 

shown the beautifully shaped scales on its ~ings. 

The Cabbage White, the SWallow-tail, the Monarch, 

and the Viceroy may be examined if it is possible 

to procure them. There should be a book in the 

school library to aid the children to find the 

names of the butterflies they find from time to 

time. The life story of the most interesti~g ones 
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should be told - e.g. the Monarch and its migrationso 

At this point any pupil who makes a hobby of 

butterfly collecting should be allowed to describe and exhibit 

butterflies of interest, or perhaps the school Nature Study 

or Naturalist's Club may take charge of this part of the 

work. 

It may now be pointed out that butterflies and 

moths have a number of ways of hibernating. There are four 

possible cases:- hibernation in the egg stage, in the larval 

stage, in the pupa stage, and in the adult or imago stage. 

The Bronze Copper, and many moths are examples of the first 

of these; more than half of Canadian butterflies hibernate 

in this second stage- ~.g. the Graylings, and Fritillaries; 

the Swallowtails are examples of hibernators in the larval 

stage~ while some of the Anglewings survive the Winter as 
I. 

adults (in hollow trees or adhering to bark or branch. 

I. 

2. The Moth:- Comparison. of its colouring, e~c, with 

that of a butterfly.' Thus, in the moth the upper sid.e.. 

of the wings is exposed when it alights; this is 

protectively coloured while the lower side is more 

highly coloured. When the butterfly alights the 

under side of the wings is exposed, this, therefore, 

is protectively coloured while the upper side is 

brightly coloured. Both the moth and the butterfly 

belong to the order of Lepidoptera. (scaly-winged. 

The Common Fly:- Its parts, its habits, life-cycle, etc. 
-, 

It belongs to the order of Diptera i.e. of two-~inged 

insects. 

4. The Ant and her Ways:- Parts, social life, etc. The 

- "Canadian Butterflies '!lotth Knowing". ~eed, C.M. .. . 
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ant belongs like bees and wasps to the order of 

Hymenoptera.. (gauzY-1.vinged). 

5. The Ant and the Aphides:- The story of how the ants care 

forFand milk the Aphides • 

6. 
. 
The Aphides and the Lady-Bird:- The former belongs to the 

order of Hemiptera (Half-winged) and have sucking mouths; 

the latter belongs to the order of Coleoptera (sheath

winged) or beetle family. 

7. The Ant Lion in the Sand:- How this insect makes its 

home in shifting sand and obtains its food by construct.

ing a pit into which the hapless ant, etc., slides and 

is. engulfed. 

XIII. Pond or Aqua~ium Studies. 

The pond forms an excellent example of the "repeopling" 

process in Springtime. Swarms of wigglers, tadpoles and other 

larvae abound. After a visit to the pond, small aquaria - jars 

and dishes of all sorts with a little sand and a few healthy 

plants,are all that is necessary - should be filled with the 

various Ifcatches tt • In this way further observation of -+:Lose 

animals and insects already known will be possible and in 

addition the following may be studied:-

1. The Dragon-fly:- larvae and adult. In this insect there 

is no pupa state. 

2. The Water Beetle:- Its habits, breathing, etc. 

3. The Pond-skater:- which causes great interest by its ~erky 

movements on the surface of the water. 

~. The Newt:- Its habits, feeding, etc. 

5. The Turtle:- Its habits, feeding, etc. 

Care must be exercised in placing the above in the Aquaria. 
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Thus, the dragon-fly larvae will made short work of small 

tadpoles; they may, however, be placed with cadilis worms and 

snails. If their home be filled ~ith pond water they ~ill live 

on the water fleas and other organisms found in this. The:r may 

also be given blood-wo,rms, which can be obtained at any aquarium 

shop. 

The carnivorous water beetles must be kept alone, or 

with snails. These eat tadpoles and worms, but may also be given 

small pieces of raw meat. 

The pond-skater be kept in a shallow dish with a 

tilted stone, under which they hide. They, also, l'ive on the 

small organisms of the ponq-yvater. 

The newt may be kept in an aquarium containing ~ish 

and snails. T~ere should be plenty of weeds reaching to the 

surface on which they will frequently rest with their noses 

out of the water. 

They can be fed red-worms, and gentles and occasion

ally will take a ~orsel of raw meat if this be kept i~ motion 

in the aquarium. 
. . 

The turtl~ must be kept in an aquarium with a rock 

or "island" on which it can rest. Its natural food is aC~latic 
J.. 

larvae of insects, tadpoles small newts and fish and Tvorms .. In 

the aquarium it may be fed with worms. It will also eat raw 

meat, -and its manner of shredding the latter is interesting. 

XIV 

A collection of ferns of the neighbourhood ~ay be 

started. The fronds should be pressed carefully bet'.veen d~y 
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fact that like fungi, the fern is a flowerless plant. Their 

attention may be drawn to the. spore cases (sori) on the back 

of the .fertile leaf. They may be told that the spores like those 

of the mushroom, etc., eventually form new plants, though there. 

is no necessity , at this stage, for telling the whole history 

of this process ( the formation of the prothallus, on the u~der

side of which develop the antheridia and archegonia from which, 

if fertiIi zed, the new fern plant arises). 

xv 
As the season advances, further stUdies of flowers ~la~T be 

made. Close observation of their insect visitors should result 

in the discovery that flowers are visited by four classes of 

insects: - bees and ;vasps wi th m~uth parts of an int ermediate . 
ooth 

leng~h; flies and beetlesAwith short mouth appendages; and 

butterflies and moths with relatively long mouth appendages. 

They should also attempt to find out what attracts 

these various insects - perfume, colour or nectar. The 

arrangement of petals, stamens and stigma should be noticed. -

specially arranged, it would seem, to aid pollination. The 

devices for insuring cross-pollination rather than self

pollination may also be observed - though, of course, this subject 

can merely be touched upon. 

If a school garden is available pollination experiments 

should be attempted. Thus, of fl(l1Ners on one plant, one ;:~~:1y be 

covered with a muslin bag to prevent insects entering the flower 

to cause pollination; a second may be artificially pollinated 

by means of a pencil point, a pen-nib or a paintbrushl and 

others left free fo~ insect visitors. The following facts may 
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.be demonstrated in this way. 

1. Seed does not form when a flower in not fertilized. 

2. Artificial pollination will ~ produce seed. 
" 

3. When ,the right sort of insect enters a flower, pollination 

and consequently fertilization occurs. 

With regard to the second of these the children may be 

asked to learn something of the wonderful work of Luther Burbank 

in the creating of new types of flowers, fruits and vegetables. 

The importance of the above considerations to horticulture 

and agriculture should be brought out. Darwin~ story of the 

connection' between clover, humble bees, mice, cats and maiden

ladies may,be told in this connection; -' 

XVI 

As the concluding work of this grade, a review of the 

main biological and physical ideas presented in the primary 

school course may be made. Thus the connections between animal 

and plant lite in relation to the earth, the weather, the seasons 
. -' 

afid' finally the sun will be brought out~ 

A Commentary, on the Preceding Course of study 

. The following brief considerations may. serve to amplify 

trom. the teacher's- pol.nt of view the preceding suggestions for 

Nature Study:-

1. 1 cannot claim th~t this course of study has been tried 

as a whole. Parts of it, in particular the work of Grade III 

and ~V, I have myself ,used. The children exhibited increasing 
, ,. ' 

tnterest in the stl.ldy of f+owers, trees, animals and natural 

phenomena in general, which, is o~e of the only ~ea~ures by which 

one can judge the success of Nature S~udy teaching. In addition 
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I have utilized the work and suggestions .f other teachers, 

together wi th still other work of whi ch I have read. and whi ch, 

as .. r~r as I could judge, had been carried out wi th some degree 

of success. To any, therefore, who say such a scheme is 

impractioable, I may at 1eas.t reply that in parts this work 
~ 

has appeared successful either in Canadian,English,or Scottish 

seh~ols. My arrangement, however, has been made with the 

Quebeo school and the climatic conditions of Quebec particularly 

in Ii~:nd. 

2. I am of the opinion that, should this scheme of Nature 

Study be .carried out somewhat asl have endeavoured to outline, 

the ohild' s knowl edge of the common physi,cal and biologi cal 
.. 

phenomena of his environment should steadily increase, together 
• 

with his ability to observe and enjoy these same. 

3. This oourse of study is ·to be regarded as an outline 

of suggestions for Nature Study,o~osely related to the seasons, 

·which either the city of the country teacher may adapt and 

,xtend to suit her particular environment and her particular 

school. Uniformity is not the goal of Nature Study; on the 

CQntrary, the best teaching of this kind is tha·t whioh makes 

fullest use of the material found in the immediate environment 

and this, of oourse, varies from place to place. Nature study 

c-ertainly begins 8:t -home, though it should not finally rest 

there. 

Mor:eover, I am firmly oonvinced that the city teacher 

has no grounds for the plea that this Nature Study is impossible 

for her. Colleotions and excllrsions will naturally be more 

dif.ficult, but she has the parks, market-plaoes, shops, museums, 

libraries, and in some cases even botanical and zoological 



~ardens at her disposal. The country teacher has the fields, 

gardens, farms, woods and streams and the general closeness to 

Nature to aid her in this 1,"lork, but she has none of the above 

advantages. A general solution would se·sY:l to lJe, t 118.t, '''11:ere 

much work on plants and birds is impossible, greater emphasis 

should be placed on the physical side - e.g. weather and star 

studies. Undoubtedly the city school should be provided either 

with some place to grow plants and seedlings for nature study, 

or some arrangement ~or this purpose should be made between the 

school and park or even university authorities who may ha~e the 

necessary green-house facilities. 
C~ 

~. In any criticism should arise as to the yearly recurrence 
1\ 

of seasonly themes, it may be pointed out that even in topics 

of adult conversation such habitual, seasonal recurrence takes 

place. Thus, the zero weather of January, the thaws of Februar::1. 

and March, the apyearance of bulbs in the gardens in Hatch and 

April, the zardens in Summer, the thunder-storms of July and 

August, the crops of Autumn, the rain of November all recur, 

year in and year out,at their appointed time. In this Nature 

-S~udy course, however, there is no idle repetition, but a 

purpos'eful consideration of things a~ready known in order to 

become more familiar with them, to love them better, and to 

see them in relation to an ever-widening natural environment. 

The class Nature Study book carried on from year to rear shC'uld 

prove somewhat of a check against mere repetition. 

5. Even a cursory examination of this course will reveal 

the fact that its success depends largely on practical ~ork 

with plants, aquaria, terrarla, etc. No elaborate ap~aratuG 
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• & 

1S necessary, the maximum and minimum thermometer a barometer , , 

and possi bly a larger aquarimu are the only things '·t~~i ch will 

not be in use in most homes. The few chemicals m9::-.-tioned can 

be obtained very cheaply - in fact a very small quantity from 

the High School laboratory will suffice. Its main success is 

to be derived from a skilful use of the children's propensity 

for collecting, and their interest in watching and o1)serving 

things in which their interest has been aroused. ::D:peri~1entation. 

of a simple yet genuinely scientific type must be employed 

whether it be in the class-room, I'Tature Study ror;n, or out--

of-doors in garden, wood or field. Moreover, this work out-

'of-doors is indispensable. If one w~shes to learn of pict1:res 

one looks at them in a picture-gallery, home, or book; to study 

Nature then, we must go where it is fouhd - to that large 

realm beyond school walls. 

6. Two other thin€s will~add greatly to the success of 

the Nature study in schools, namely, a special room for this 

study and the practical work arising from it, and a school 

garden. These two should, I venture to say; be included in 

modern school, and the former . all the more every new 1.8 

necessary when one considers the length of the Canadian 1.Vinter 

during which out-door work is almost impossible. It must not, 

however, be assumed that Nature Study is im~ossible if these 

facilities are not available; a truly enthusiastic teacher 

can do amazing things without either. 

Throughout the course of study I have made little 

reference to work in the school garden. This is simply because 

I did not wish to. catalogue minutely the various tasks and 

procedures of the garden. Nevertheless this work shr~ld be 



associated very intimately with Nature Study - in fact work in 

the garden may be so arranged as to~port and expand the 

leading biological ideas presented fl-'C:n time to time - e. g. 

the needs of the plant; the processes of pollination and 

fertilization, and so on. The main function of the school 

garden is, however, to create a pleasure in growing things, 

and thus lay the foundation of what may develop into a healthful 

and fascinating hobby. 

7. With the necessity for observation and experiment, r 

have laid great stress. on records of various sorts. I run quite 

convinced of their value, for very frequently facts can be 

represented diagrammatioally, more simply and conclusively than 

in any other way. Definite experiments in High Sohools have 

revealed the fact that when experiments are recorded, they are 

remembered better and are more fully understood; the records 

of the Junior School answer the same purpose, quite apart from 

their value as creative and aesthetic expression. These records 

will vary from the prettily illustrated season charts of the 

early grad~s,to the temperature records of Grade VI; from the 

bifd scrap-book of the Kindergartenf·to the personal nature 

study diary of the eleven or twelve-year-old. 

Apart from the values the children may receive from 

such records, these may also be of value as local studies in 

natural history. There is st.!ll plenty of scope for such 

work in Canada, and children in other countries have lent 

valuable aid in recording local observations of flowers, trees, 

animals and insects. Thus, in the course of years a school can 

build up qui te complete records 'vi th regard to the weather and 

its influence on the appearance of buds, flowers, birds and so 
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on - for instance, the connection between a mild ',7inter and 

the early appearance of, say, hepatica and robins, or on the 

other hand, the connection between a severe Winter and the 

late and sparse appearance of leaves on the trees. This would 

as far as I know, be quite a new type of enterprise for a 

Canadian school. 

S. Also, there is the question of time allowance. I think 

two periods per week would be a fairly liberal allowance for 

Nature Study. This will not represent all the time actually 

spent on this subject, for there will be time spent almost 

daily on weather observations and recordings, on the observation 

and feeding of animals, and the care 'of plants or seedlings. 

It is possible, however, to spend more time on this 

study in Spring, Summer and Autumn 1iiJhen things crowd in upon 

our senses and changes in Nature occur almost daily, and less 

time in Winter when ·Nature-material is relatively scarcer. 

9. Moreover, the closest possible connection should be 

made between Nature Study topics and the seasonal activities -

the ploughing in the late Autumn, the sowing in the Spring, 

the harvesting in late Summer and early AutUIJm, and so ;. on. 

Science teaching has long neglected to illuminate everyday 

happenings, and to lend its aid to made more interesting » 

the trivial round, the common task". Nature Study should 

be absolved of this sin as far as possible. Nevertheless, 

this teaching should never become narrowly utilitarian; 

there is a tremendous di fference oetween saying tha t "'Ta ture 

study should encourage the country child to en~oy and 

appreciate his surroundings, and that Pature Study should 
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become a study of Agriculture. 

10. In conclusion, the primary object of Nature Study 

is to encourage the development in the child of an appreciative 

understanding of Nature. The training of specific powers(if 

this is possible) is not the object of Nature Study, which 

should deal with the whole child and his attitude towards his 

natural environment. Thus the first duty of the Nature Study 

teacher is to arouse interest; the desire to observe, to record, 

to learn, to ~olve problems and so on, all depend on the initial 

interest and enthusiasm thus created. 
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Chapter 6. 

~he Course in General Soience. 

It has already been suggested, that the Junior 

High Sohool will event~ally inolude what is now Grade 7 of 

the Elementary School. For this reason I intend to treat the 

course of study in soience tor Grade 7 separately from the 

previous, primary grades. 

There is another exoellent reason for doing this; 

I have already pointed out that about adolescenoe, a gradual, 

Het marked development in the quality of the mental prooesses 

_ .. OCHJUrs, during which the power to appreoiate oausal relationships, 

and to think abstractly seems to emerge. This neoessitates 

a different treatment ot the pupil in soience, no less than 

in other aotivities ot the sohooloutrioulum. 

~hroughout the oourse in Nature study 

experimentation beoame inoreasingly important; in General 

SCienoe experimental work, individual work, as well as that 

done by the teaoher, is of still greater importance. 

Moreover, General SOienoe, in seeking to answer the "w~" and 

"wherefore" of oommon phenomena, needs must aommenoe some study, 

however informal, o~_physics ~d ohem1stry, and for this 

purpose a laborator,y is neaessar.v. It will be remembered that 

the suggested Bature Study Room would oontain plants,terraria 
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and aquaria; oonsequently, as neither animals, plants, or 

inseots, are likely to thrive in an atmosphere in which the 

vapours of ohemioa1s will appear from time to time, it would 

seem that for sucoessfu1 General SCienoe teaohing some speoial 

room should be provided. This is an added reason tor mak1ns 

a division iD the treatment of soie_oe at this pOint. 

For these speoial reasons, as well as those 

seneral arguments already advanoed in favour of the Junior 

High School, it would seem that the ourr1oulum for Grade , is 
, 

muoh more olosely related to the Junior High SOhool than to 

the Primar.v Sohool period of eduoation. ~he faot remains, 

however, that at present this grade is inoluded in the 
S 

elementary sohoo1. It is for this reason that I have inoluded 

a treatment of General Soienoe and a oourse of study for 

Grade 7, as a neoess8r.1 part ot the present subjeot, although 

this would normally fall outside the treatment of soience for 

the Junior Sohool. Also, I am strmngly of the opinion that 

soienoe work- be it Bature study or General Sc1enoe- should be 

provided for Grades 6 and 7"1: otherwise, this important stage 

1, 
In the present brief outline of ~ature Study fot the Protestant 

schools ot QuebecJno work is speoified for Grade6and7. As far as 
loan asoertain, suoh teaohing i8, almost without exoeption, 
neg1eoted. 
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in whioh the pupils are eagerly questioning as to the reason 

for everyday faots and phenomena, will be totally neg1eoted in 

the sohoo1. It is a mere quibble to say that High School Soience 

fulfils this funotion, when statistios go to show that a very 

large percentase of the ohildren who attend the present 

elementary sohool. never reaoh the stage of High Sohoo1 Soience 

in Grades10 and 11. 

A General Soienoe Course for Grade 7. 

This oourse differs little in aim and method from 

Grade 6; it ia .. however more systematic in its trea.tment of a 

einele topio (as the seasonal arrangement is no longer followed 

strictly) and the whole work depends to a larger extent on 
. 
1 

expet:mention. 

The main work of the year is a study of the Simpler 

aspects of the chemistr.y and pbysics of air and water, though 

no attempt is made to organize this work into the separat.e fields 

of these two sciences. This, it may be remembered, is 

oharacteristio of the treatment of General Soienee ( oh JJIp e4~ • 
, 

~ 
I have very def1n~te reasons for the seleotion of 

this material. After the stage reaohed at tha end of Grade 6 work, 

I do not thinl that any real progress oan be made in the attempt 

to disoover the reasons tor biological and physical phenomena 

unless some elementary knowledge of physios and chemistry be 
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acquired. Sinoe all life depends, in some way or another, on 

air and water, this would seem to be,logioall1 and psyohologicall~ 

the best way to start a more thoroughll scientifio study. 

This will, therefore, permit of a great development in 

biologioal studies in Grade 8, (and possibly Grade 9, depending 

on the length of the Junior High Sohool oourse) and this is 

eminently desirable, for reasons whioh will be presented in 

the chapter on Hygiene. 

Some may obJeot that,it this be the oase,the 

pupils should immediately commenoe the study of physios and 

ohemdstr,y. ffrom my own observations of the past few months, 

I oonolude that pupils at present in Grade 10 and 11 are not 

equipped as they should be to study Chemistry or Physios, 

simply beoause they have not enough experienoe of elemental 

facts and phenomena neoessary on whioh to build a sOienoe. 

~o start the study of these two saiences several years earlier 

would only tend to aggravate the situation;on the other hand, 

I firmly believe that a scheme of Hature study and General 

Scienoe suoh as I suggest would provide inoidentally this 

most neoessa~ sense data so neoessary as a foundation for 

systematio Soienoe. 

1. The Importanoe of Plant Life:-

All animal lite depends on plants; Thus, no 
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matter whether we start with the whale,the aow or the lion we 

finally arrive at the fact that its food,direotly or indirectly 

through a ohain of links, depends on plant life. 

! This may be further developed by a oonsideration of food:-e,g. 

the milk from the OOW who ate the grass, the ohioken who ate 

the corn,we who eat the lettuce and cabbage and sugar from the 

sugar oane and a·o on:- as Sir J . .A.Thomp-son phrases it:

"All flesh is in the long run:~~transformed grassn1 • 

~ The above work can be correlated with the harvesting 

operations still in progress in September. 

~ It is 8 small step from the above, to show that unproduotive 

areas of the earth,e.g. deserta do not support a large 

population, beoause they do not yield suffioient food in the 

form of animal or plant. 

! The main faot to be brought out is, that plants manufaature 

their own food, while animals are dependent on plants, as they 

have not this power of making food themselves. 

f It may be pointed out that fungi,whioh are not green plants, 

cannot make their own food, but live on dead animal or vegetable 

matter. 
g Also, the Carnivorous plants may be treated briefly, 

for they,it seems, turn the tables on the animal kingdom, and 

beoome inseot-devourers. The pitaher plant is perhaps the best 

known in Canada; but the Venus Fly Trap,the Sunde~,and the 

1 liatural Jiistory Studies;- 1>57. 
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Butterwort are also interesting. Utrioularia (the bladderwort) 

a water plant which grows Just beneath the surtaoe
t 

also 

oaptures minute animals as food. It has been suggested in 

explanation of this carnivorous habit, that these plants 

usually live in aaid 8011, defioient in nitrogen, and the 

inseots they oateh supply. this defiaienoy. 

2.S011s. 
In Ootober when the harvest work is over, the 

ta~er begins to plough before winter frosts set in. These 

operations (or even the above work on the plant) may be used 
.. ~. 

to areate interest in soils. 

Samples of soils may be obtained and dried 

suffioientl, so that they may be spread out on paper. Eaoh 

speoimen may be examined with the naked eye or with a magnifying 

glass. Three mai. oonstituents can be observed in this way:-

~ organia matter suoh as fragments of leaf, wood, stem or root; 

b stones ot various sizes; 
o 
- finer dust or sand-like particles. 

These may be also observed in another way. 

A sampleof soil may be placed in a glass Jam-jar(a graduate or 

tall gas bottle willbe even better, if these oan be had), and 

water added. The oontents are stirred thoroughly, and the ltght 

organic partioles will come to the top, these may be removed. 
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Atter all the organio partioles are removed iD this way, the 

remainder is again stirred up. After this has stood for a few 

moments, the water, slightly muddy in appearanoe, is deoanted 

into another, larger vessel. This prosess is repeated several 

times. The heavier oontents of the Jam-jar can now be removed, 

dried and tinal17 sifted,through a sieve or wire gauze. 

This will then be seen to contain gravel and sand. The oontents 

of the larger vessel may be allowed to settle for some time, 

then as much of the water as possible may be deoanted into a 

third vessel. ~he contents of the former may be dried and will 

be found to consist of fine sand. The latter should be left for 

several days, when a tine mud will be deposited on the bottom; 

this m~y be also dried and examined. Thus the organio 
u 

oonstituents or humi4s, the gravel, the coarse sand, the fine 

sand and finally the olay are separated one by one. 

other experiments may be devised e,g. A weighed 

quantitl of d~7 soil may be inoinerated to get rid of the 

organic material. It the remainder is weighed whe, oooled, 

the weight ot the organic material oan be oalaulated. 

Similarly, by aareful heating, the amount of water in the soil 

may be found. 

!Rat soil oontains air may be shown by the 

following experiment; 50a~,of soil is poured into a lOOQ~, 



-168-

graduate containing 50Q~ of water. The volume will be found to 

be less than lOOQ~, due to the faot that air escaped in pouring. 

A weighed quantity of soil may be soaked in l~ 

solution of oitric aoid-the action ot which is similar to that 

of rain water. This is then filtered and the filtrate again 

eV8porated·~to dryness and weighed. This weight represents the 

amount in the original sample, of soluble constituent available 

to plants. 

3 Some Common Rooks:-

Before the snow arrives to make oollecting 

impossible, the oommoner kind ot rooks mal be examined and 

disoussed. The pupils should beoome familiar with sandstone, 

limestoneCoalcium carbonate). granite(in whioh the orystals of 

quartz,feldspar and mioa may be pointed out);gmI1ss(~etamorphozed 

granite in which the constituents appear to be pulled out into 

bandsland marble(metamorphozed limestone). Shale formed from 

alay,and sllate(metamorphozed shale) though relatively unoommon, 

yet are so frequently mentioned that ~hei may also be inoluded. 

The three types ot rooks, sedimentaI7 such as 

sandstone, limestone and shale; igneous suoh as granite; 

metamorphio suoh as gneiSS, marble, and slate may be introduced, 

and their formation discussed. The faot that all roo~s are 

largely oomposed of the four minerals, quartz,calcium carbonate, 
.. 

feldspar and mica may also be presented. 
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Excursions should be made tD find and col1eot these 

rocks in the distriot. Also, any looal geologioal feature should 

be visited and disoussed, for example, for the Montreal distriot 

the ohain of anoient volaanoes,whiah are left behind as Mount 

ROlsl,Mount Bruno, Rougemont eta,as the geolog1oal feature 

worthJ of attention. 

The formation ot ooal may be treated at this pOint. 

The fossils in ooa1 and limestone may also be mentioned -

partiaularly if speoimens are available. 

4. Air - What lan it D'o?-

a Compression- as in bioyole tire and football, ex»ansion. -
b The power of moving air - as in wind. -
o Pressure of air - the Barometer/. A simple barometer may be -
oonstruoted, but the pupils should learn to read the ordinar1 

merouary barometer. 

The prinoiple ot the aneroid barometer may also be 

introduoed. 

d ~e Effeots of heat:-expansion and oontraotion;chanse of state 

as from water to steam, This should be oarried out on a thoroughlJ 

experimental basis. 

e ~emperature:- 'h1~ notion has been 1ntroduoed prev1ous~, -
so the work on temperature and the thermometer will be in the 

nature of a review. 
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! Having discussed the effeots of heat and the temperature ot 

bodies, the ways by whioh heat is disseminated may be shown 

exper1mental.n;e·g. 
oonduotion - the heating of a piece of wire or metal, 

oonweotion - the currents in boiling water, the direction of 

.hioh oan be shown simply by plaoing tiny pieces 

ot paper in water in a Florentine flask; 

Numerous experiments oa.Jl be devised to show these 
'~. #., 

currents in air, and this will in all probability 

lead to a discussion ot the oonneotion between 

these current. and ventilation. 

radiation - Radiation should be discussed in conneotion with 

the sensation of heat produoed by a fire, a 

radiator, an ele'otria bulb or heater,and the sun. 

The absorption ot heat may also be treated simply-es, 

by experiments with dark and dull surfaces and light. 

ooloured and polished ones. This should be disoussed 

in oonnection with the oolour of clothins and 

radiators in the home or sohool, also with the 

thermos bottle. 

g A simple e~lanat1on of air ourrants, winds,and weather me, -
be given. The sohool should obtain the Meteorolog1aal ~ps from 

!oronto1.!nd watoh olose11 the foreoasts in the newspapers. 
l.~ese may be obtained free from the~Meteorolo8ioal Bureau on 
request. 
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2.~ What Is Air? 

~ The phys1aal and chemioal properties of air may be treated. 

b Rusting may be observed, also the effeot of heating oopper, 

magnesium and iron. The taot must be brought out that in 

eaoh oase there is a ohange w a different thing has been 

formed. This ohange does not ooour if air is not present. 

Air oontains oxygen. 
f() ~ 

~ The preparation, properties and teats
A
0%,1gen mal now be 

introduoed. 

d Burnins:--
~18 is simplJr the union with oxygen - the 

relativell unimportant exoeptions should be waived at this 

point. Experiments should be oonducted to demonstrate this 

faot. 
It may now be shown that in the burning of a 

candle, sas and fuels, oX,Jgen is used and oarbon dioxide 

formed when there is plenty of air tor oomplete oombustion, 

and oarbon monoxide when oombustion 1s incomplete. 

The construction of stoves and furnaces may be 

disoussed to show how the supply ot air is assured. The 

possibilities ot the formation of oarbon-monoxide when 

ooa1-oi1 stoves or Quebeo Heaters are used in olosed rooms 

should also be pointed out. 

The pupi Is should also be warned againei ':the 
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danger of oarbon-monoxide poisoning when ooa1-S8s taps 

are not turaed oft properly,for thereis about 7~ 

carbon-monoxide in or4inary ooal-gas;also,of the formation 

of oarbon-monoxide in a olosed garage, when an automobile 

engine is running. 

Before leaving the question of burning it may 

be shown that aotive burning with flame is due always to 

a ourreat)of burning gas. ConsequentlJ only Bubstanoes whioh, 

when heated by means of a burning matoh or burning paper, 

yield a ourrent of gas to burn are useful tor fuels,eg:-

wood.ooal,oil,and to give light as in the caS8 of the oaDdle. 

It ma7 also be shown that these substanoes are ones with 

a relatively low Kindling or Ignition Temperature. 

It should also be pointed out that some Bubstanoes 

vaporize so easily that on ignition they may oause an 

explosion. ~hese Bubstanoes, suoh as gasoline,benzine and 

ether,must therefore be kept away from flame in order to 

avert aooidents. 

Respiration:- This should be oontrasted with burning- In this 

prooess also, oxygen is used and oarbon dioxide formed. The 

latter oan be shown by blowins into lime-water. 

e The aotion of plants in manutaoturing food may now be treated .... 
simply. Apart from respiration whioh is essentially the 

same as in animals, plants absorb oarbon dioxide from the 



air during the day, and build this into tood(8t~roh) by 

the aid ot leaf-green or oh1orophyll. During the process. 

oxygen is restored to the air. Thus, another most important 

cyo1e is established. 

Experiments should be conduoted to, show that staroh 

can be actually detected in green leaves during the day. 

A solution of staroh turns blue in the presenoe of iodine1• 

But this oolour-ohange would be masked by the green ot the 

leaf. If the green lea! or stem is allowed to stand for a ,.. 

tew minutes in boiling water, and then placed in met~lated 
balih 

spirits. whioh has been heated over a water-bottle, the 

ahoropbyll will dissolve readil, in the latter leaving the 

leaf pale. The oolour-change due to iodine can now be seen 

readi1,. Fresh green leaves,ones whioh have been removed 

trame the plant some time,and others picked very earlJ in 

the morning may be oompared. Experimental f1 night conditions" 

may be obtained by covering a leaf,both upper and lower 

sides with blaok paper. A good oomparison aan be made if 

this~ be removed, with another leaf from the same plant, 

after several hours ot 8un~shine and tested as desoribed 

with iodine solution. The former will yield no test tor 

starah;the latter should give a deoisive aolour-change. 

l·lhe iodine is dissolved in potassium iodide solution. 
The oolo.ation with etaroh is blue,violet or blaok 
aocording to the oonoentration of the solution. 
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~ 
A varigated leaf may also be tested, when it will be foun! 

~ 

that onl, the green parts of the leaf show the colour-ahange 

with iodine. 

The presence of o!ysen and carbon dioxide in the air has 

already been shown. The teaoher may demonstrate the fact 

that, when phosphorus, placed in a small vessel floating 

on the surface of water in a bell-~ar is burned, the 

water rises to ocouPY one fifth by volume of the bell-Jar. 

The remaining air should be tested and a glowing splint or 

taper will be found to be ext1ngUished;proving that there 

is no o~gen left in the bell-jar. This gas occupying 

four-fifths of the bell-Jar is nitrogen. 

The properties of nitrogen may then be demonstrated 

and disoussed. 

We have shown that the air contains ox,ygen(1/5 by volum~ 

and nitrogen(4/5by volume). The presence of carbon-dioxide 

may be shown be the fact that lime-water turns milky when 

left standing in the air. Thus air oontains o~gen. nitrogen 
• 

" . 

and water vapour. ~he pupils will already be fam1lar with 

the fact that air contains w~ter vapour, dust and baater1a. 

The first of these may be demonst~ated by numerous experiments. 

4- The importance of tresh air to health may be d1saussad 

at this point. 

h .... The question of humidity and its relation to health 
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may also be disoussed. The relative humidity may be detirmined 

in the class-room or laboratory by the use of a wet-and.dr.r 

bulb hygrometer and a relative humiditY'J;)hart;"t 

~ Star Study:-
At the end of Februar,r or the beginning of Maroh 

star study may be resumed. The previous work on stars was 

oarried on largelJ in November and Deoember. I have purposely 

postponed the work in this grade, so that the pupils may become 
, t~ 

familiar with the skies of late winter and early spring. 

Constellations already introduoed may be reviewed, and the 

following new ones added to the list:-the lion, whose head 

torms the siokle; the ~eonias(meteors) appear from near the 

siokle in iiovember. Regulus in the handle of the aiokle is 

the prominent star of the group. The Twins, Castor a white 

star,and Pollux golden in oolour, may be found in the south-

western sky,to the south-east of Orion,and higher in the sky. 

Bootes(the Herdsman)or Ox-Driver)with the striking reddish-

yellow star Areturus,w111 be found in March,snd will inorease 

in prominenoe till mid-summer. 

By the simple experiment of heating a pieae of wire, it 

ma, be shown that colour is assooiated wfth temperature. The 

oolour ot the stars in relation to their temperature may then 

be treated. 
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Planets, meteors and oomets should also be treated,and the pupils 

may be told of the nebulae,and dirsated to searoh for the Great 
I 

Bebula in Orion s sword(the middle star of the sword). 
L _ • _ 

The pupils of this grade should be taught to identi!l 

s*ar groups from oharts or a plan1sphere. Phillips"Stars at a 

G1auoe"w1l1be found useful. The method of using the oharts should 

be explained. and the book left in an aooessible plaoe, where 

the pupils can refer to it at will. 

6 We.terj-
!. Its importance to plants and animal life. 

l!. The th_ee states of water:- solid, ~iquid and gas. 
-

This should be oorrelated with the previous work 

on the "water oyole" 

~ FreeI1ng point and Boiling point; Possibly the pupils 

would be interested at this point to see how a 

thermometer is made and oalibrated. 

d Ioe is lighter than water, and therefore,floats to 

the surfaoe:- the importanoe of this faot in nature 

e Water seeks the lowest possible level--experiments; -
the use and prinoiple ot the siphon. 

f Surfaoe water; permeable and impermeable strata. 

g The well, the pump, the spring and artesian well. 

h What is water?- its oomposition; eleatrollsiS in 

Hoffman apparatue- yielding oxygeh(alreadJ familiar 
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trom the work on air)and hydrogen. Bote the volume 

and properties of eaoh. The history ot the disoovery 

of the composition pf water,by Cavendish,Wa~t,and 

Lavoia1er may be told - the>latter also the 

disooverer of bydrogen. Some metals can deoompose water 

at ordinary temperatures;e.g., metallic sodium. 

1 The formation of water wha~:~-hid:ro8en burns in osjge-n • 
.... 
r.. t fhe physical and c~1oal properties of water.- with 

partioular reference to water as a solvent. Common 

substances ,such as salt,oopper..-su1phate. sugar, sand, 
, . 

should be tested to determine their relative solubility_ 

The story of the Alchemists as they tried to find 'the 

"Universal Solvent" may be told in this conneotion. 

1 Water will also dissolve gases;~8, the oxygen by whioh 

aquatio animals live; carbon dioxide, which when 

dissolved in wat •• forms oarbonic aoid whioh will aot 

on limestone or ehalk to form soluble oaloium 

bicarbonate. This seeps through craoks in rocks and 

sometimes through the roofs of aaves where drops lose 

002' and deposit aalaium oarbonate,thn8 forming the 

beautiful ioiole-like stalactites and stalagmites. 

m Hard and soft water-- temporar,y and permanent hardness. -
n The oity water supply:-

~ Filtertpg to get rid of suspended impurities. 



-178--

l treatment to purity it by ahem10al means - suoh 

as,with dissolved oxygen or ahlorine; by oertain 

kinds of bacteria. 

~ The importanoe of pure drinking water to the health ot 

a oommunity. 

~ Surfaoe tension;- experiments to show this; 

Attention may again be drawn to the aquarium where the 

pond.skaters "skate" over the upper side of the film; 

the snails seem to hang and orawl on its lower side; 

and the tiny duok-weed floats' on the surface, the tips 

of the leaves attraoted(to lower aurfaae energy) while 

the aides of the plant remain free to put forth shoots. 

i C&Pil~ry aotion:- experiments with O&Pillfar.v tubes 

and with two plates of glasB,together at one end, and 

separated at the other by a small cork. When these are 

immersed in water,the water oreeps up,higher as the plates 

approaoh one another,thus a ourve is obtained(s hyperbola) 

Aa the weight ot the liquid supported at any point in 

• 

the ourve is always the eame(equal to the force of the 

surfaoe tension)as the width between the plates increases, 

the height deoreases. This C&Pil~r.v action partly ex

plains the rise of water in plants; An experiment may 

be tried with a white flower, suoh as s narcissus or a 



tr1llium,plaoed in water containing some dye suoh 8B red ink. 

After some time the small veins in the flower will appear red. 

~oam;OSiS- or root absorption may be demonstrated by a number 

ot exper1ments;eg, 

1 The thistle tube oovered with some sort of semi-permeable 

membrame such as parehment,the skin from suet, pig bladder 

eta,is tilled with a sugar solution,or diluted golden 

syrup and then plaoed 1n a vessel ot water. The level of 

the water in the thistle-tube will be seen to rise. 

2 One end of a potato is hollow$,d out vase8 wise; from the 

other a slice is cut to make it stand,and the skin is 

peeled off for about an inoh. This end is immersed in 

water,while the hollow is filled three-quarters full of 

sugar solution. This will again be seen to rise - in this 

oase by the plant cells,Just as in the plant. This is a 

one way prooess, 8S no tood or water leaves the root and 

returns into the ground. 

3 The shell of an egg~dissolved when left for fifteen or 

twenty minutes in ~dro.chlor1o aoid. The egg is then -

removed, washed,and plaoed in alean water. The water 

passes through the egg-membrame and aBuses the egg to 

swell appreoiably. 

s Transpiration may next be treated. This was mentioned in .... 
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Grade 5, but now the reason for this prooess can be seen. 

Leaves should be examined to deteot the stomata,after1t has 

been determined by experiment whether these afa on the upper 

or lower side of the leaf(usually the lower aide,but they 

are on the upper side in water-plants). Quantitative 

experiments m~y be devised to show the amount of transpiratioN. 

For this purpose a small plant such as a geranium or 

nasturtium will found most oonvenient. 

It will interest the pupils to know that the so-oalled 

"dew-drop" on the end of grasses or the edge of strawberry 

leaves after a moist day or evening,may be aaused by the 

~~~king ot oellsin order to get rid of the water whioh 

oould not evaporate in the ordinary way - This prooess is 

known as guttat1on. 

The transpiration of plants and perspiration in animals 

may be oontrasted. 

t Adaptations in animals and plants for storing water may be 
-

disoussed:-eg, The hump of the oamel,the thickened root, 

or thickened stem a8 in the caotus. Adaptations for 

preventing too great evaporation may also be ment1oned:-eg, 

the e11k,and stiokiness and saales around tree-buds, the 

limp leaves during the hot part of the day in summer; 

hairy stem and leaves, reduotion of leaf surfaoe into 

needles,spines,or hairs, as in the oase of oon1fers, gorse 
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and oactus and the bloom on leav6s,suoh as the oabbage. 

1 Changes,in the Earth~ Crust:-

8 -

~ The story of the earth. 

£ Earthquakes - the raising and lowering ot the orust. 

~ The folding of mountains. 

! Their erosion and weathering. 

Evidenoe of these prooesses should be looked for in the 

district. Piotures may also be collected. and models made 

to show these prooesses. This is one of many subJeots in which 

lantern slides or in whigh a suitable moving picture 
t },e,y 

would be valuabl.,oould it be prooured. 

The Work of Water in Shaping Land Surface:s 

The following topios may be treatedz-

a Erosion - meohanical action. -
R Leaohing - ohemical aotion. This oannot be more than 

mentioned, but the effect of oarbonio aoid 

may be used in this oonnection. 

()The effeot ef 1oe. -
d The wearing back of the land from the sea, or lake;the 

formation of brook,stream and river. 

e The relation between the velooit7 of water and its -
ability to oarr,y solid material:- the formation of deltas. 

t !he ohange ot oourse ~n a rive~ in its meandering through 

a valley from the early to the final stage of •• -bow lakes. 
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Hew and old river systems may be oompared. 

~eae effeots should be observed whenever possible, but 

the oonstruction of models, and diagrams will alsoJsid 

in understanding them, 

& The HealtH of the ocean, inland seas and lakes is due to 

the continual dissolving of the soluble parts of rooks 

in water. 

~ Plant, Tree and Flower Studies:-

~ The remainder of the year may be spent on studies of 

plant, tree and flower. Further work on the fertilization 

of flowers may be attempted,with their adaptations to 

insure pollination, and also the conneotion between the 

latter and the type of their inseot visitors. 

~ Some attempt may be made to group local flowers according 

to their habitat,eg, flowers of the field, flowers of 

the open woods, flowers of shady woods, flowers of the 

swamp. 

o A colleotion and study of ferns and mosses may be made .... 
with a view to finding the particular struotures oonneoted 

with reproduction. 

I regard this study and also that of the pollination and 

fertilization of flowers as highly necess8~ for the 

purpose of establishing a basis for work in biology on 
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reproduotive funotions. this seems to be the simplest 

way of approaohing the problem. 

Dis011ssion c.! the Grade 'I Course 

It will be seen on examination ot the above,that the 

studies presented are based very largely OD experimentation 

General Science teaching, it seems to me, is almost 

useless it it is separated from experimental work. I do 

not think that the pupils should do all the experimental 

work neoessary; some of it must be done by the.i.:teacher at 

the demonstration benoh - ag, the experiment with phosphorus 

to show the presence of nitrogen in the air;or the Kooh 
e 

test tor staroh, using mBthylated spirits to extraot the 

ohlorophyll. No experiment should be set the pupils whioh 

neoessitates a wetinement in laboratpry teohn1q~~ whioh 

they do not possess, for the teohnique of the physioist 

or ohemist is aoquired gradualll. Difficult or dangerous 
."! 

experiments should, therefore, be done bf the teaoher only. 

Only simple experiments whioh yield deoisive results should 

be set the pupils at this stage and for these"imple but 

olear instruotions should be given. After the sohool has 

developed and tested its General Soienae oourse somewhat, 

suoh instruotions could be prepared on mimeographed sheets, 

thus obviating the neoessity for manuals or text-books in 

the laboratory. 
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Further Work in Genera'! 'Soienee in the Junior HiSh Sohool. 
5 

It is useless to detail further work in General Soienoe 

unt11i the Junior High Sohool approaohes reality_ The content 

of the General SCience course will depend very largely on 

whether the sohool course shallbe two or three years in length 

ie,whether it shall inolude .e.~ly Grades 7 and 8 or Grades 7 

8 and 9. 
All the pupils of the Junio. High Sohool,should,I think, 

take the General Soienoe course, at least in the earlier years. 

There-iS, as,~·.t •. r. as I .oan see, only one exception tm this. 

Should this' sohool inolude' Grade 9 and contain. all the pupils 

of the present High Sohool:-ie, those who leave at the end of 

Grade 8 or 9,a8 well as those who will oontinue through Grade 11 

it may be advisable for the former to oODtinue their General 

SOienoe, while the latter begin a more systematio study of the 

speoial saiences. The main diffioulty at present in giving a 

really good oourse in High Sohool ohemist17 and physics is lack 

of time.- and, it must be aoknowledged,lack ot the elementary -
science knowledge we advooate. It would however, be better to 

start one year earlier than to spend more time on these sciences 

in Grades 10 and 11. This difficulty ot organization, whioh I 

have no doubt,will also be enoountered in other subjeots,eg, 

mathematias, could be solved by having two types of Grade 9 

alasses - one in the Junior High School, another of a more 

academio nature in:the High Sohool. This would obviate the 
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necessity tor having two types of soienoe teaching in the 

Junior High Sohool. 

Further work in General Soienoe should be designed to 

increase the pupil. understanding of the general prinoiples 

at work in Nature, and how the work of the world is also an 

embodiment of these same prinoiples. 

Suoh a soheme will inolude topios suoh as the following:-

1 A further development of the Grade 7 studies of water, 

air, weather, geology and plant and animal study. 

2 Further work in Chem1stry,~g. acids, bases and salts;the 

oommoner elements;the ohemistry of any local industry,if 

this is not too oomplioated for treatment in school. 

The terms "atom and moleoule" should not be avoided, but 

should be introduoed naturally. An extended treatment of 

the subjeot is, of oourse, out of the question. 

3 A simple treatment of hydrostatics; energy and work; the .... 
Simple maohine. ~he terms mechanical advantage and effioienay 

should be understood. 

4 A simple treatment of light should inolude a oonsideration 
~ 

of aolour,mirrors,prisms,lenaes,the telesoope,the aamera, 

the eye and defeats of vision. 

S A Simple treatment of the vibration of a tu~n1ng fork, .... 
qtr1ngs and pipes may be attempted to bring out the fact 
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that sound is a form of wave motion. The ear and the 

prinoiple ot the telephone may be disoussed. 

1_ Simple experiments to show the magnetio and heating effeots 

of eleotrio ourrents may be performed, induced ourrents, 

alternating and direot ourrents and the principle of the 

motor and dynamo, the electrio bell,the eleotr8magnet, 

telephone and telegraph ma; be treated simply. 

1 Biology in the Junior High School should conoern itself 

rather with larger ideas, than with a.more detailed and 

teohnioal study of botany,zoology etc. Thus, suoh topios 

as the following may be attemptei:~-
-t...:, ~ _ .. 

a Some idea of the prooess ot evolution from a simjle -
study pt representative types of animals and plants. 

B- The oharacteristics of the living plants and animals -

the life funotions of animal and plant. 

a The inter-relations in the web of life:- the balance ~ -
between plant and animal lite eta. 

d the distribution of plant life in the world due to -
temperature and other faotors. 

e The question of food and its relation to health:--
f The factors involved in health, etc. -

The above are merely suggestions, but these subJects most 

certainly should not be approached in the formal manner of the 

separate saienoes. 
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The oriticism most likely to be levelled at the General 

SOience course is that of superf1aialit,. The validity of this 

oritioism will depend entirell on the teaoher, for suoh work 

must not be merel1 the imparting of information. but must 

involve teaohing designed speo1al11 to develop. scientific 

habits of thought and inference. For this reason, I think it 

were better to sacrifice breadth of soope, to the treatment of 

fewer topios, whioh oould then be conducted in the manner most 

likely to yield the desired soientifio training. 

I have conversed with teachers of General Soienoe who declare 

that their pupils after suoh teaching tend to develop. an all

suffioient attitude It knowing all that is to be known. But this, 

it seems to me •• hould not be regarded as a criticism of General 

SOience, so muoh as a criticism ot the teacher. In the cases 

where I have heard this oriticism, the oourse in question has 

been taught without laboratory work, with little demonstration 

and much text-book. It is in a~l probability the fault of the 

tesaher, who, having insuffioient soienoe training himself1has 

negleoted to indioate by referenoe to experiment.s, everyday 

phenomena, andto other booDJthat the teaching and the text-book 

empl01ed only touohes the fringe of fasainat1ng subjeots yet 

to be explored by the pupils. 
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Thus we are baak to the sameL'fjuestion wh1ah has arisen in 

numerous oases in the precedins_ pagee - that the knowledge and 

training of the teaaher is all-important if General Saienae, 

or any other saienae, is to be taught well in our sohools. 
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Chapter 7. 

The Connection between Dature St_d¥ 
and Geograpq 

GeographJ is oonoerned not merel1 with the earth, 

the natural stage, as it were, but alao with man's activities 

on thi a earth. Thus 1 t has two aape ate :~. the scientiti 0 or 

ph¥s1oal side whioh deals with theintersation ot the phlsioal 

forces whioh have made the earth what it is to-dal', and the 

human aspeot t whioh deals wi th man~i'i1~ this:Jplllsioal tilett1ng, 

wh¥ he has ahosen oertain parts ot the earth in whioh to live 

and left others uninhabited, why he has seleoted trayel and oom-

munioation routes, whJ some peoples are still savages while 

others have developed 8 oomplex oivilization, where and how 

tood is grown and how it is distributed, and so on. Thus the 
It 

aim ot the geograpbw teaoher ia:~_to build up a oonoeption of 

the surtaoe ot the earth as a produot ot iDteraoting phfsiaal 

toraes, in order that that surface may be intel11gent11 viewed 

8S the scene of sooia1 acti.,itiee"l. 

The te8ah1ng ot geograp~ taIls, like Bat.re study, 

into three natural divisions. The first ot these is the work . 

of the earl~ 1ears of primary eduastion. It is oonoerned largely 

leH,1.Maokinder, as qltoted,P.125 in "Broad .Lines" in Soienoe 
Toaahing:'- ~ ,i~dson. 
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wit~ the forming of def1nate mental images- the assooiation 

ot things with the names of things. 

T.b1s is an extremell important stage in the 

preparation tor geograpb1. tor we m_at teaoh things before 

their relations to one another oan be oonsidered. Moreover. 

8S geographJ depends ~e~ large~ on the power to imagine or 

~ls.alize thins_ aoa.ratel" the teaoher m.at lay the 

foundations oaret.117, 80 that the piot.res whioh are oonJ.red 
, 

tp betore the minds-eye will be oorreot both in o.tline and 

detail. Ob~io.sl~. then, the main danger inth1s period 1. h.rr,y, 

whioh will oont.se and bl.nt these mental images. 

The ohild will have aoquired some valuable 

geographioal Gowledge before )18 arrives at sohool. ~hus, from 

the first time he leaves his home alone and returns safel" he 

may be said to have some idea of direot1an and distanoe. 

When he learns to go to the oaD~ shop, or any other store 

or market-plaoe, he is forming some oonception of markets as 

oonvenient plaoes for buying and selling. When he wonders 

where the sun is going as it appears to sink in the west, he 

is ready for the idea that there are plaoes be~ond his sight. 

Though suoh simple oonoeptions are usually taken for granted, 

they are none the less neoessar,y as a basis for the study ot 

geography. 
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to 
The first real task of the teaoher is~aid the ohild 

to visualise Dot merely what he oan see, or what he has at some 

time seen and is 11ke17 to see again, but also, things whioh 

he aannot even see, and, therefore, must be taught with care 

to ~ma8.~J1e accuratel".' Thus, he OaB see his own class_room, and 

he ka~W~S that there 18 another alass-room across the hall for 

he saw it this morning, but he has never~8een C~Da. 

The oonception of other countries must at first be 

built ~p bl means ot stories, not merely ot ~~na, or any other 

oouatry, but rather of Rartionlar individuals iD the couat17 

i. questioD, for the YOUDS ohild is not interested in a 

seneral formula suoh as the ohildrOD of China. In this way, 

by oarefully selectiB8 stories of different types of peoples, 

the simpler ones first, of oourse, the ohild will be able to 

imagine other people diftereBt from those he sees eve~ dal-

Simdlarly, by stories of little Pierre who lives on a farm in 

rural Que be ° , of the .ohi1dren ot a fisherman in, say, Gaspe, 

of the childreB of a miner in Northern Quebec or Ontario, and 

so OB, oonoeptions of people in different parts ot his OWB 

oountr,r may be built up little by little. The various 

individuals oome first, their baok-ground will be tilled iD 

later; in faot, all geographY teaohing throughout the sohool 

will be conoerned 'with the amplifioation of this detailed 

.background. 
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~he second stage will, like the oorresponding stage 

of ~ature ~tudy, be oonoerned with relations ot thinss. 

During this stage regions ot the home oOUDt~ will be treated, 

and will at length merge into a regional treatment ot world 

geograpby~. ~.Fairgrieve: suggests that, while a region should 

be treated as a whole, it may be oonsidered under the following 

headings:- structure,re11et,ol1mate,aad vegetation OB the 

physioal side; the settlement and movement ot man. the eoonomio 

and historical aspeots on the human side of the questioD. If 

the first stage ot geography be oharaoterized by desoription, 

this s800nd stage is not only desoriptio. but also oomparison, 

but even ,et the geographioal,; prtDoiples involved are Dot 

disoussed. 

The third stage ot geography, like the similar stage 

ot Dature Studf, oonoerns itself with reasons and oauses- in 

other words, this is,~he oommenoement ot real"ystematio 

geosrapbJ whioh attempts to expla1Jl the"how?"and"whl?" ot both 

its physioal and human aspeots. This study is only barely 

begun ill the primary sohool, and should be developed greatly 

in the seoondary school, due to the tact that the pupil will 

then have aoquired some grasp of physiaal principles, and at 

least some insight iato human motives. 

1. 
~eograpby in Sohool; P.39. 
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Thus, this stage will involve a re-treatment 1a this 

larger light of both home and world geographY. 

~he above outline is to be considered not as a 

oomplete treatment of the aim and method of geography teaohing, 

but rather as a rapid sketoh to sho. how the Datural divisions 

ot geography and Bature Study appear to ooinoide. ~he first 

stage 1. eaoh OODsists of aa informal study designed to evoke 

in the ohild both wODder and interest while the teaoher must 

make a speoial effort to present things as realities. These 
, 

will be used 8S the tools with whioh to develop subsequent ideas 

and relatioDships. ~e seoond at$ge ot both deals not 0817 

with further explorat1oD, but also with relationships. The 

third stage not 0817 expaads these two funotions but uses them 

to work out the priRo1p1es involved,and to torm what may be 

termed a"geographio whole". ,i~he skill of the teaoher ia framing 

the teaohing syllabus is see. not onlY in arrainging that all 

the parts ot the s.yllabu8 are covered, but that the parts are 

oovered in suoh a way that they build themselves up in the 

pupil's mind into one ooherent idea"l. 

It will also be noticed that while Dature study was 

oonoerned with the physioal world, the human side ot the stu~ 

l·~eography in ~choo1" loo c1t,E,106. 
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was observed in the attempt to oreate in the individual an 

aesthetio and intelleotual appreoiation of the varied 

phenomena of ~ature. Geography must also attempt to do this, 

but as it is oonoerned not only with the physioal but alsG with 

the human realm. this~- appreoiation must be extended over still 

wider a range. 

Nature Study has a very definite oOBtribution to make 

to geography. Before any real geography ~eaoh1ng is possible 

the pupil must have become familiar with the seasons and their 

effeot oa plant"nimal and human life and aotivities. Be must 

have observed the sun in the morB1ns, at nooD, in the afternoon; 

he must have seen the setting sun, the apparently-moving sun, 

before he oan be taught that, in reality, it is the earth that 

moves. We must Dot forget too readily that man observed this 

everyday phenomenoa for thousands ot years, before he disoovered 

the faot that the earth revolved in spaoe. Likewise he must 

have learnt that plants grow better in soil than in sand, 

before he oan even entertain the idea of a desert. And how, 
its 

indeed, oan he visualize- a tropical forest with their dense 

srewth. until be has at least seen plants arowdiBg each other 

for spaoe, and the countless small maples, or other trees, in 

the woods,ahoking eaoh other as they grow, and the alimbers on 

fenoe,bush or tree, ~hus, there are countless things, usualll 
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experienoed, at least in part. before even the most elementary 

geo.sraphl' of the first stage is poseible. still more is this 

true ot the seoond and third stages of geograp~ when 

oomparisons must be made.. and relationships and prinoip!lis 

worked out. Coasequently, it would seem that geographl depends 

to a large extent on the sort ot experienoe of natural 

phenomena whioh ~s gained th»ough Bature Study. 

la disoussing this aonneot1on of Geography and 

u Bature Study. H.J.M8okinder says:~_~he geographer has something 

to beg of-the teacher who answers the questions of ohildren 

1. regard to the home around them. Gradually, very gradually, 

the ohild should be' got to ask not merely what things are, 

but how they are conneoted. On the turn whioh has been given 

to Nature St~dy ot the sixth and seventh years, depends the 

prsot1aability of asking is the niath and tenth years not 

merely the question "where?". but also the question "wlq there?" 

In other words, geo8rap~ oan be taught rat1ona~ly only if 

the preliminary Bature Study has been taught with an eye on 

geograpby whioh is to tollownl • 

I do not think for one moment that Nature studj 

1. 
"the Teaobing of Geo8rap~ and History"; P.15 
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should be made to 8ubee.ve the needs of Geograp~; rather, it 

would be better that the) work hand in hand. This is partioularly 

true of the earlier years of these studies. Thus, ~L.Holtz~ 

deolares; "I~.~,fact, in the beginning, in the primary grades, 

geography is not separat~9-. trom nature 'study, but is taught 

under that name •••• 

"It is not, usually, till the fourth year of school 

that nature study and geography come to the parting ot the ways. 

Eve. then they should not entire11 lose sight of eaoh other, 

but whenever it is to their mutual advantage should bridge the 

gap by oorrelation. In many well ... organizad school ---aourses 

these two subjeots are so planned as to permit this correlation. 

In faot, nature study should be the handma1d ot geograp~ 

throughout the -elementary sohool oourse, as natural soienoe is 

the auXiliary of the scienoe of geograph1 in higher institutions~l 

Perhaps the largest contribution Hature studJ aan 

make to Geograpby is the establishment of the two fundamental 

e,e~e8 ot Bature:- the lite ot plants and animals in its close 

oonJunction with the seasons, and what I have previous~ called tn~ 

"water oycle~ ~here are other subjects, suoh as the apparent 

oourse of the SUB, 

1. 
The Prinoiples and Methods ot Teaching Geosrapbi~ P,277.et seq. 
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the examination of rooks and soils. the work of streams or 

rivers eta, whioh appear to fall within the provinoe ot 

both Bature study and Geography. Consequently, if these 

sub~eots are taught by different teachers, unneoessar.y 

overlappins should be eliminated by common planning. 

Thus. it would seem that there is a real and 

neoessar,y conneotion between Nature stud1 and Geography. 

!h1s oonnectioD must be observed in the ourriculum and 

teaching of the Primary School, if Geographl is to be 

taught successfully. 
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Chapter B. 

The Teaohing of Hysiene 

The ob~eot of hls10ne teaohing is to assist the ohildren to 

develop habits conduoive to personal and so01al health. It 

is not the aim -of this stnd7 to train would-be mediaal 

students, as would seem to have been the case in the past, 

but rather to~;emphasiz. the rules of health in everyday life 

and, finally, to establish, as far as possible, ~he re~sons 

If 

tor these. Aooording to Miss Ravenh1ll---in hygiene is found 

the sum of soientific knowledge directly servioeable for the 

right oonduot and beautifying of life nl • This is the aspeot 

of hygiene whioh should be emphasized in sohools. 

Obviously then, this teaahing must have a double 

aim:- first, to establish desirable individ,al health habits; 

and seoondly, to awaken a sooial oonsciousness in matters oon-

oerning health. This latter is ot great importanae in the 

modern world, and the sohool must toster this awakening sense 

of responsibility. 

Muoh disQussion has arisen in eduoational oiroles 

as to the basis upon which hygiene teaching is to rest. Is it 

to be based on rules of thumb, or to be developed soientifically 

from the prinoiples of ohemistr,y, phlsios , and biology? 

I·The Teaoh1ng of Hygiene;E50,in t1 Broad Lines in Soienoe Tesoh1ng" 
editedby I.Hodson. 
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The ohoise is a serious one. for if the former method be ohosen, 

the hygiene teaohing oannot be expeoted to yield any scientifio 

training; and in the latter oase, it is only possible toward 

the end of the High Sohool lears. But all children should have 

some suoh training. thus, it is out of the question that ~gien8 

teaohing be given at the end of the sOienoe oourse.Consequently, 

it is evident ~hat this teaching must develop with the Nature 

Study ot the Junior Sohool. It is certain, however, that it must 

be plaoed as far as possible on a biologioal foundation. 

Then. there is the question of how this teaohing is 

to be approached. Here again. there are two ways:- the direot 

and indireot method. Amerioan praotioe seems to favour the torme~ 
a"p 

while Qontempo~1 English pratiee is definately in favour of the 

latterl • The ohoice between these two methods will determine 

very largely the emphasis to be plaoed on the teaohing of hygiene, 

The mere allotment of time in a time-table is no assurance ihat 

this teaohing will be given; the main faotor is the teacher who 

must be oonvinced of the neoessit7 for suoh teaohing, and 

equipped to do it well. 

~e main arguments against formal hygiene teaohing 

are~ 88 follows. l1rst, there is the danger ef fooussing a 
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should be self-conscious and introspective in this matter, 

and suoh a aondition arises only from a negative presentation, 

or from the fussiness of 8 parent, due in both oases tOt an 

emphasis on the abnormal rather than the normal condition ot 

life. Then there is the obJeotion to the teaching of physiology 

rather than the practioe of health rules. It has been found 

frequently that hygiene teaching has been so theoretioal as to 

be totall1 unoonneoted with the praotical oonduot of life. 

T.xt~books on hygiene are useless from the present point of vi •• , 

tor the reading aloud of a text-book~ is not a hygiene, but a 

reading lesson. Moreover,it is impossible to develop the 

principles of hygiene in the elementary sohool; suoh treatment 

must wait till later in the school lite. 

The instruotion in hygiene will not be the work of 

the class teaoher alone; the medical offioer and nurse, as well 

as the physioal.training instructor all will play some part. 

There seems to be a growing tendenoy to regard the latter as 

the speoialist upon the sohool stafftwhm should supervise 

matters pertaining to health education. It may also be observed 

that the sohool buildings themselves aotually aid or hinder 

suoh teaohing. Thus, in discussing health eduoation Dr Crowley, 

Senior Medioal Offioer of the Board of Education in England, says: 



"When we are assured of a proper understanding 

of what is involved in Health Eduoatiln, we may with some 

oonfidence expeot to raise the life of the adolescent and 

ot the adult on to a higher level than heretofore. To this 

end, we shall find there is involved, first, the training of 

the child in personal responsibility for its own health; 

seoondly, faoilities provided bl the school and the school 

buildings to ensure the praotioe of health, of life in the open 

air, ot the midday meal, of the shower8 bath and swimming pool, 

natural and artificial, of gymnasium and playing field; 

th1e.dlY, the seouring of 8 sound foundation in a soience course 

based upon the life around the ohild; fourthly, the introduction 

ot the ohild to the practioal steps taken to protect the health 

ot the individual and the community through the various channels 

of communal aotivity. Bo aim in education short of this should 

suffice, and at no price short of this ean we expect the aim 

1 
to materialize • 

• eglecting for the present the above influences, 

and the important factor of the home in health eduoation, 

I think the Junior Sohool can best aoh~eve its ideal by stress 

on the simple rules of health. For this purpose,the aid of Ibe 

Junior Red Cross Society is invaluable. The children are proud 

1 
"Biology in Education"; p,92, et seq. 



to belong to the Soa1etl,to own its badge and aard ot health 

rules, and to take part in its programmes. It aan, therefore 

be used with great success to emphasize the rules ot healthy 

living, and to enoourage the children to make a "game" of 

trying to keep them. 

At the beginning of eaoh aahool lear badges and 

printed oards with the twelve heal.th-rules to be praotio.d, 

are sent to each sohool in whioh members have previously 

been enrolled. Under the general direotion of the teaaher, 

the ohildren in groups, usual11 oorresponding with the 

classes ot the sohool, deoide in their meetings how they are 

going to enforoe the health rules, and what additional 

projeots they are to attempt. The interest they exhibit is truly 
!""'-.... 

amazing. !he teacher leaves the responsibility for seeing 

that- the rules are oarried out as tar as possible wi th the 

ohildren. For this purpose the group selects several of its 

number for a period ot 8 week or more to act as "nurse n or 

"dootor~ eto, in the daily inspeotion of hands, finger-nails 

and the like. Thus t the ohild who fails to measure up to the 

group standard, is judged not by the teaoher or sohool nurse, 

but tiher by his own olassNmates, whose approval he is usually 

anxious to earn and retain. This 1S t I believe, a powerful 

motive in seouring adherenoe to these rules, in the early stage 
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ot habit - tormation. The teacher thus gains her ends rather 

by subtle suggestion and guidance ot the general programme 

than by direot teaching. This method can be used quite 

definitely in Grade 3 and subsequently, but in the earlier 

grades. the teaoher will have full'responsibi11~y tor the 

programme. 
Commenoing, I think in Grades 3 and 4, the 

oommunity or 800ia1 motive for keeping health rules may be 

introduced. This has a strong influence on the children,who 

are muoh more reasonable than they are generally given oredit 

tor. They enter with enthusiasm into this new phase of the 

Junior Red Cross programme--inoluding suoh projeots as"Clean, 

Up-Week". the making of clothes and gifts for the ohildren in 

hospitals under the care of the Junior Red Crose Sooiety, and 

also the making of portfolios and the like to be sent to groups 

in other oountries. This latter should, of oourse, be linked 

closely with the work in geography. 

Until this present session, the work" of this sooiety 

has been confined to the elementary school, and has, therefore 

ceased after Grade 7. Mrs R.B.Shaw,the Director for this 

society in the Province of Quebec, informs me that this year 

the work has beam extended with marked success to inolude 

Grade 8 in the Montreal sohools. Consequent13, there is a 

possibility that in the near future suggestions tor programmes 
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in the Junior and Senior High Sohoo1 will also be available, 

as in many European oountries. 

Hygiene, whether it be taught direot1y or indirectly. 

should be closely assooiated whenever possible with the work 

in sCience. and even with history and geography. This correlation 

will probably commenoe in Grade 3, but will be of particular 

value from Grade5 on through the sohool. The oorre1ational 

method as Miss Ravenhill1 terms it, will therefore inorease in 

value through the "why'" stage of Nature study. in General Soience 

and finally in 'hysics, Chemistry, and Biology. 

"In geography and history for instanoe the effects on 

human development of olimate of soil, of food-etuff~, of water 

supply or of indigenous diseases may be traced. The influences 

of 100al oonditions on industries, nutrition, customs, 

oivilization, sooial progress and position among the raoes of 

mankind will emphasize the fact that oivilization and sanitary 

soience are most intimately related; that aoaording to the 

oharaoter of the artificial olimate with whioh man surrounds 

himself in clothing and home, aocording to the attention he 

gives to the disposal of refuse or to the due supply of 

wholesome food, aooording to his restrained and intelligent 

use of his instinots - personal and raoial - will be regulated 

not merely his own personal effioiency and civic worth, but 

1. 
Broad Linea in Scienoe Teaohing, F.Hodson.(editor) p.56. 
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the position of his people among the great powers ot the world.lft 

The final preparation for citizenship, through a 

knowledge of personal and 8001al hygiene, would come at the end 
ft2 

of the school course, --' This, Miss Ravenhill desoribes as the 

"Superstruational Method"3. This should ,_ be given e1 ther .-as a 

part or in olose oonnection with a broad oourse in General 

Biology suoh as outlined in'S.A.MsoDowall's book, "Biology and 

Mankind". Sir Arthur Thomson seems to have the same sort of 

thing in mind in Course B.part 2; at the end of 60urse C; and 

also in Course D of Soheme 3,o! the ,Appendix to;"!he Place of 

Biology in Eduoation". 

There is considerable doubt yet as to whether th~ 

school should give detinate instrnotions in matters oonoerne'd 

with sex. Some authorities think this should be given, others 

that olass8 instruotion in suoh matters may even be harmful. 

There is little doubt, however, that should suoh teaohing b. 

attempted it should be approached through the study of 

life-oyoles in plants and animals, and the work on fertilization 

and reproduotion that this entails. 

1. p,56.et set) "Broad Lines in Soience Teaohing"F.Hodson.(editor) 
3. p,58. ) 
2. ape Natural Soience in Education; p.69. 

"We agree with the opinion of aome of our w1tnesses,that 
the subjeot should be taken as late as possible in the sohool 
course preferably at the 16-18 atags,After a course of 

, ft 
systematic work in the sciences on which it depends. 
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!.hue apart from.the i~luenoe of the daily life ot the sohool, 

the health eduoation falls into three stages:-

1 .... ~ the praotioe of the elementary health rulss, with a 

view to forming habits oonduoive to health. This will 

be stressed when the ohild enters school - but should 

already have oommenced in the home. 

b From Grade 3 onwards, the sooia1 aspeot of health 

eduaation will be emphasized along with the personal aspeot 

~ With the approach of adolescenoe the ~ealth training will 

be given in olose conjunotion with the rest ot the school 

programme. This may be termed the "Correlation Method". 

In this stage the training will be plaqed on a Biological 

basis, and an attempt will be made to show the broad scope 

of the problem, but even yet there will be little stress 

on the prinoiples introduced. 

3 Finally, towards the end of the school course, the principles .... 
upon which Hygiene, as an applied sOienoe, is based will 

be treated broadly. This is most frequently taught in close 

connection with the Biology oourse. 
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Chapter 9. 

Is Suoh a Soheme of Soience Tra1nins 

Possible in Quebeo Sohools ? 

The answer to this question involves two distinot 

phases of the problem:-

~ A discussion of the present situation with regard 

to soience teaohing. 

b Recommendations as to how this situation oan be .... 
improved. 

.... ! In the preoeding pages we have been driven 

repeatedly to the conclusion that the suooess or 

failure of Nature Study depends very largely on 

the teaoher. We have also seen that. in order to 

teaoh Datura Study well, The teacher must have some 

knowledge ot the aim and method of SCience, as well 

as an interest in the phenomena of Nature. There is 

no doubt that, while most teachers have at least 

some interest in natural phenomena. their knowledge 
3cia~~e 

of~is sadly deficient. The reason for this is plain. 

Heretofore, it has been relatively easy to gain 

admission to the teacher-training colleges of Quebec 
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1f1" without any real knowledge or SCience • CODsequent1l. 

m8D1 of the present teaohing bod7 have not tbe 

requisite sOienee training neoG8sarl to teach iature 

Stud; even moderatel1 well. 

Moreoyer, unless the teaoher has some 

nowleds. of Scienoe and also a love ot Nature in 1t~ 

Y~1ed manifestations. she will not be able to 

appreciate the oultural value to the ohl1d even ot 

elementar,J sc1enoe.lhu8,lature Study w111be crowded 

out of the sohool programme in ~avour of subjects 

which can be tested readi17 bZ examination. The lack 

o~ Boienee tra1n1:ag and the consequent sttl tude ot 

the teaoher, combined with the emphasis on examinations 

are important reasons why lature studlf.has been large13 

negleote' in our schools. 

The lack ot equipaent has undoubted13 also 

been 8 faotor in this neglect. Aquarium vea&;els, 

plant-pots, magnifying glasses, a few bunaen burners 

or spirit lampe are essential, and 8 Jature dtudl Room 

and sohool garden are h1ghll desirable. 

L1brar1 taoilitles also are neaesasr,y both 

"1 !I I do not consider that the r~s1ograph¥ whioh many 
ocndidates tor ~~tr1~ul£tion tormerll prcs~nt~d no their 
only s·o1enoe-subJeot should oorrtJctly be designated by the 
termu so1enoe ft.tor it was almost 1n.,stiably UDsoaomp&n1ed 
b, lacorator,J work. 
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tor teacher and pupils, and when these are laoking 

the teaoher will naturally feel some temerity on 

oommenoing work in Nature Study. Nor can she be 

entirely blamed in this, for even those who have 

had adequate soience training are frequent~ at a 
.. 

loss to answer ohildrens questions if reference books 

are not available. Moreover, it is unreasonable to ') 

expect teachers who have had little soience training 

themselves, to have~ suoh reference books in their 

personal librarY,unless their own interest and curiosity 

oonoerning natural phenomena has been aroused. 

Means for providing nature-material for city 

schools have already been discussed, likewise, the taot 

that a speoialist teacher will do much to solve this 

problem. A school garden,whatever its size, will also 

solve iD part the seeming lack of Naturewmaterial 

for oity SOhools. 

The time-faotor has,undoubtedly influenoed 

the negleot of Nature Study; crowded programmes, the 

., 
time to prepare leapns and obtain material necessary 

fow them, and emphasis on subjeats to be examined all 

have played some part. 

Another factor in the smtuation has,without 
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doubt,been tltst the present Nature study programme 

suggested by the Provinoial authorities. This is so 

general in oharaoter, that none but a speoialist in 

the sub~eot would be able to gain muoh assistanoe 

from it. 
Of these various oonsiderations,bow8T8r, 

I am oonvinced that the largest faotor is the 

scientifio attainments and training of the teacher. 

General SOience. 

The present situation in General Soienoe in Quebeo 

is even more serious. This subjeot is, I firmly 

believe, relatively useless unless a highly trained 

teaoher and adequate laboratory and demonstration 

facilities are available. But even the best equipped 

sohools in the provinoe have not these faoilities, 

nor are they using their phySiCS, ohemistry and other 

equipment as muoh as they might, to remedy this 

defioienoy. Until the need for laDoratory work in 

General SOience is more oommonly aocepted,the teaohing 

of this subject cannot be expected to improve. For 

the same reason, General Science work should not be 

attempted in small sohools where there is no sOience 

speoialist; it were better to spend the time on a 

broad study of geographw. 
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The Separate Saienaea 

:a -

The need for speoialist-teaohers for ohemistry 

and physios is, I believe, fairly generally aooepted 

now, With the introduotion of Biology as a subJeot 

leading to Matrioulation, the soaroity of teaohers 

speoially trained in this branoh of Soience has 

become apparent. 

Reoommendations: s 

Nature Study 

1 It is useless to expect the teaoher-training centre 

to supply def:i:cienoies;in so~ell()e-knowledga. Thus, 

oandidates for entranoe to these oolleges should 

have had a thorough training in Soienoe at sohool. 

As it is unrwasonable to expeot eve~ oandidate 

to take Chemistry, Physics and Biology. I suggest 

that a good General Soience oourse. in whioh the 

fundamentals ot Pnysioe and Chemistry have been 

presented, and a course in General Biology be acoepted 

as the minimum reqnirments for intending - teaohers. 

2 Should the oourse of teaohe~training be lengthened -
trom one to two years in the future, additional wo.k 

in Soience should be provided in the first year. 

3 For those already in the profession, vaoation-sohools -
in Nature Study should be organized. These should 
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tr8at-:.~broad1y t not merely the pedagogy, but also 

"2 the material or oontent of the study -. Suoh sohoo1s 

may also"be used~to develop Natura Study speoia1ists. 

4 A wider use of the many Aids to Nature Study 

should be enoouraged. These may be listed shortly 

as follows:-

a - The srowing of plants and bulbs in the school. 

b The keeping ot aquaria,and of animals and insects -
in suitable terraria. 

~ Visits to field, wood. stream and river eta. 

d -
"1 

Visits to parks, museums and the like • 

~ Visits to markets, gardens and farms. 

f A wider use of the sohool garden, where this is -
available. 

5 A centre or exohange should be instituted for the -
distribution to the sohools of slides and films of 

interest in Nature study, General SOience, Biology 

and Geography. This could well be established in 

Quebeo on similar lines to the existing referenoe 

1ibra~ for teaohers of the PrOVince. 
1. In this oonneotion it m~ be noted that a Botanioal 

garden is to be opened iaMontreal within the next few 
years. This should be used freely by the sohools in 
Nature Study ,Biology ,And Geography Teaahing. 

t·SOhoolS of this nature have been established in England 
with exoellent results. 
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General Saieno8 

6 -

7 -

To facilitate the training of soienoe speoialists 

in general, and speoialists for General Soience in 

partiQular, the prerequisites for a High Sohool 
Yl1 a...d e. 

Diploma should be~more elastic. Under the existing 

conditions, it is almost impossible to qualify 

broadly in SOience, and obtain this Diploma. 

These reoommendations are mainly oonneoted with 

the training of teaoher~, and undoubtedly well-trained 

teaohers will vi talize the, programme of the sohool:~ 

It must be remembered, however, that some eqUipment 

is neoessary not only for the High Sohool, but also 

for the General Soience of the Junior High, and the 

Bature Study ot the Junior School. 
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