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CHAPTER I
HISTORICAL INTRODUCTION

Primitive men gained his knowledgs of what is now called bilology
by means of his intimate contact with ruthless natural laws, ¥When and
how he came to think upon life and its relationships is pursly eonjecture,
but that he did have many illogical, importent, idees sbout his environ-
ment ig & point in which historians are entirely in sgréement, In hie
poor, stupid way, the primitive ancestors of mankind laid the necessary
foundation for civilization, Life, death, haalth, slekness, growth, food,
emotion, and homicide were all within the common sxperience of the sarly
human race. The inability to fathom the mysteries of life made it nec-
essary that superstition be called upon to explain that which is now
common knowledge. 'The important thing wes, however, that these things
atf;mcted his attention, without which there would never have besn the
long, unending series of investigations that has lesd us %o our present
knowledga of ‘tho phenomena of life,

Within the reach of written history can be found the views of asuch
men &as Democritus, Hippoerates, and Aristotls-~the first evolutionist.
Biclogy as & separate subject-matter unit is = recent addition to the
great fields of science that have fired men's enthusiaam, but it has been

an important part of all the generalized gcience since the time of Comenius.

1 Johann Amos Komensky, 1593-167%0,



His view on education was, "setting forth the whole art of teaching al}
things to all men...that the entire Youth of both sexes, none being
excepted, shall quickly, pleasantly, and thoroughly become learned in

the Scisnces, .. n?

. 8ir Humphrey Gilbert, a contemporary of Comenius, proposed for
the English ac¢ademies a gourse of instrustion ineluding natural philosophy
and phyaies.

A long line of RBuropean leaders have vitally affected the trend in
educational philosophy in Burope and Amsrica. John Oalvin (1509-1584),
although he never forsaw it, is considered to be the father of the public
schools. During the seventeenth and eighteentb cemturies, Locke, Rousseau,
Pestalozzl, and Herbert were the great conitributers toward making educa-
bion what it is today. It wasg mt.until the nineteenth century, howsver,
that soience was introduced into education ms an ldeal schems of training
fqr complete living. TPerhaps no one man is more responalble for the
movement of putting science into the schools than Herbert Spencer, an
Englishman, who may be rightfully regarded as the philoscpher of the
soientific movement during the latter half of the nineteernth centuxy.
He‘aontended that science 18 the ideél adusationsl g1 ject for the schools
bec_:auee of its utility. Utility 18 & strong defense for eny subject. Any
subject that remains in the schools and stands the test of time, must

sooner or later have the msasuring etick of utility applied to it,

& Johann Amos Qomenius, The Great Didmctic, tranalation by M. W.
Keating (Adams and Charles Plmck, London, 1896), p. 184.




CHAPTER 1T
THE GENERAL NATURE OF BIOLOGY

The position is commonly taken by the zealpts in any branch of
gcience that their subject is a veritable matrix, around which the whole
range of related subjects should be built, With this idea ip mind there
is a eonstant rivalry between the closgely related sciences for leade:—
ship and dominance of sciemnce in gemeral. Much of the rightful subject
mﬁtter in any field is necessarily taught under the heading of a tival
science. This is not a condition to be deplored, but rather & fine mesns
of integrating the eurriculum. Howaever, the proponents in a given field
of’seisncs should recognize those inter-relationships as such and enrich
this lateral correlation materially. 'fhere is a great amount of over-
lapping by this procedure which will tend to tear down the subject matter
lines that have so long menmced the perspective of edusational objectives.

| Rather than to considex each compartment as though it were in

compatition with all related subJeot matter compartments and therefore
bound %o -Juatify its sxistence as & separate and distinet entity, why not
mbogniZe the relationships and congider the common fundamenfal objegtives
&s‘the ends worthy of their existence? The demands of apeclalization and
the pride in aazﬁa have copspired to meke men seek to label themselves with
no othe’r good ressson for so doing. To be a pood chemist, one must at the
same time knbw gsomething of physice and .‘.'.’:.‘i‘ll’.ﬁ?l?.:ﬁ’.‘ To be a good biologiast

one must at the same time be somewhat of a physiclst and chemist. These



inter-relationships in the scienves are obviously legion, The tendenoy
has been for each science to establish itself as the central core around
which all the other sciences are clustersd as subordinates or sontributors.
Pequliar 88 it may seem this can be done with any of the exact or applied
sq;ena@s from math to gooivlogy., It is beoswss of the inter-relationship
of the whole gamwut of man's knowledge that such varisbhle classifications
and evaluations are possible, It is like tyying to decide which is the
more important part of & home, the father, the mother, the child, or the
houae they live in. Or, it is like analysing a man; one could set up the
nervous system, the digestive system, the skeletal syatem, or any other
aygtmm, as the central core which serves and is served by all other
systems,

Seience 1n its broad application includes the sum totel of man's
knc?wladga. The names that have been applied to its branches are for '
convenience rather than for isolatiom, No single branch can sustain
itgell alone any more than & man's arm can exist by itself =imply because
it is highly organized, specialized, and adapted to a definite type of
sorvice. The hand was not made for the bramin nor the brain far the hand,
nor the stomach as the slave of both, but all the parts, highly organized
anﬂ individually named as they are, merely make up the single organism.

Now, what shall be the uapprosch in teaching the subject matter of
2 given sclence® How long will the fallacy of separate sciences go
unchallenged® To teach them as separate, all-importent entities com~

parable to training & child to walk by flret teaching him to use his



right leg and then the use of his left. WNo single subject is self
sufficient. There are, however, certain fundamental objectives that
transcend all subject matter lines. |

To illustrate with a single 'so-called' unit swbject, biology
could very well be done away with as a schcal' aub jeat, The objectives
which 1t includes could be parcelled out to related subjects and nothing
lost., Therefore the importent thing about any branch of science that
exists as a teaching compartment is not necessarily its unilty but its
utility, It is doubtfql that any subject should be asslgned definite
ob jectives as a general assumption. Rather the aims of the subject
should be worked out as embracing some 50 or 100 objectivés. The objec-
tives, which would duplinam those of other subjects, could be parcelled
ot to the subjects offered that could most readily lend themselves to
the service, 48 in the case of the blologlieal db jectives, they could be
assigned to physiology, physical education, hygiene, history, chemistry,
and possibly Enplish, 7

i What is true for any single subject is probably true for all sub-

jects. The definite objectives of the sum total of the constant subjects
in education could be enumerated under their appropriate cardinal cbjec-
tives. These necesaary fundamental objectives could then ‘t‘:e asaligned to
such classes, regardlesas‘of the name for same, as seem equlpped to handle
them. By this procedure, it is doubtful that mathematics, Hnglish, or
spelling would persist as subjeots, but thelr objeatives as now conceived

would be incorporated in any and all of the remaining subjectas. Reading,



grammar, &pelling, composition, mnd the like are as readily learned in
geography, history, and commercial subjects as in separate courses designed
for the purpose. This is especially true above the intsrmediats level.

There are certain fundamental principles of the bransh of science
called blology that should reach all children regardless of whether it is
dene in a biolegy class or through the medium of several c¢lasses. Through-
out the elementary schmalsivthe bidlogical objectives are geme rally quite
wa;l covered in their nafura study, physiology and hygiene, and to a greater
or less degree in @thar sub jects, In the high school, the course iz usually
gquite general in nature and includes many desirable objectives, The colleges
are perhaps the greatest offenders of sll. Because of their speoialized
depﬂrﬁm@nta and subjects yithin departments, they often require some one or
two specialized comrses for the '"so-called' genaral culburasl value that makes
one well-rounded., These courses are commonly required for convenience sake
rather than because of any preconceived general velue, If ény gourse in
the department is to be required, it should be =& gen&ralizéd‘courae that
will do wheat it is intended to do--rather than a specialized course which
. presupmdseﬂ general knowledge. The same introdustory.courses are commonly
required of thoge students planning to speclalize in the departmsnt aa.ar

those subjected to it to round out their acedemic training.




CHAPTER III
BIOLOGY IN IT3 PRESENT SETTING

The enthuslastic tescher of biological sclsnce ¢an searcely find
time enough in a sohool year to present all that is felt to constitute
the course. The subject of biolegy is #o comprehensive, so voluminous,
8o full of omnipresent problems that it i8 difficult to refrain from
spending time out of all proportion %o its importance upon some phase of
the subject whieh catches the faney of the oluss or more commonly of the
teacher, Again, the teacher may attempt to cover the whole mnge‘m‘? the
subject and thus make it 50 sketchy that no worthwhile, permanent im-
pregsions are left with the pupll. This viewpoint is well presented by
Professor B, R, Downing of the University of Chicago when he s&ya-zl

Indesd the wealth of opportunity is freguently the undoing

of the high school course in biology, Both textbook amd teacher
undertake sc much that nothing 1s thoroughly done. It would be
~ wise for the teacher 1o select a very few specific things to
accomplish, These should include certain prineiples of biology,
of maximum soeial value, certain interests and appreciative
attitudes of mind thaet need to be established, certain habdits

of . thought. - Tests should be devised and applied to make sure
that these few things have besn thoroughly aceomplished,

It is for the purposs of outlining the limits upon the course that
this treatise is presented. The writer hopes that the objectives as

presented in the text will serve as entering wedges into the socislly

! L. W. Webb and others, Bditor, High School Curriculum Re-
organization (The North Central Association of Colleges and Secondary
Hchools, ann .arbor, Michigam, 1933), p. 228,
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gignificant phases of biology which should in some meagurs dbe presented to

all pupils, This i8 not an attempt to stendardize the subjeet, however,
Biology has probably progressed best a8 an important contridbuting subject
aince it hag not been standardized because of eollege entrance raquiramants.*

The Committee of Ten in their famous report of the conferences held in
Decenber, 1898, made no mention of bilology as an academic unit for study.
Thay 4id include natural history which is the parent subjeet, This subject
deglt mwalnly with worphology, classifieation, physiology snd hygiene.,  The

following are typical resolutions to be found in the report of the gcommittee

on natural history:g

Resolyved, That it is the judgment of the Conference that
- wWhile the principles of hyglene should be included in the

work of the lower grades, ths study of physiology as a
solence may best be pursued in the later years of the
high school courss, We recommend that in the high school
g daily period, for gne half year, be devoted to the atuly
of anatomy, physiology and hyglene, with as large an amount
of praocticel work ss& is possible,

Resolved, That a minimm of one year's study of nstural
history should be required in every course in the high
sohool, and that at lemat three fifths of the time should
he enployed in leboratory work.

Resolved, That the general comparative morphology of plants
and animals be recommended as the part of natural histoxry
mogt suitable for study in the secandary snd lower aschools;
that in the primary and grammer grades there should be a
study of gross anatomy, and in the secondary schools a stwdy
of minute anatony.

*
See Table III in appendlx.

2 Report of the Committes gg;Ten (Goverument Printing Office,
Weshington, D, 0., 1893}, pp. 138-61,




Note,-~-The atudy of botany and zoology should include a
general view of the plant and animal kingdoms. Limiting the
study of botany to flowering plants and of zoology to two or
three sub-kingdoms of animals, gives the lemrner imperfect
and distorted idems, The plents and animslsz selected for
study should be typicel forms, or types, and at the seme
time, when poseible, forms familiar to the studenta, or

-common in their vieinity. In the lower grades the work
should be a study of living forms, o the plant growing

and of the animal in aetion, Here the steps should be (1)
life and function, (2) structure, (3) compurison, MNere
analysis or identiflcation is believed to be of very litile
value. Too many selentifie or technical terms should be
avoided. Wo text-book should be wsed below the high school.

The work in the high school should be zm study of minute
anstomy and ¢lassification,

Throughout all the work the aim should be to make the
observations and notes of the pupils systemmbtie, clear and
azagt. ¢Careful drawinge should be insistod wpon from the
beginning, If effort is made to have the pupils obtain ¢lear
end exact idoas, and 49 express then clearly and exactly in
words or by drawings, the study will be suecceasful as a
department of science, mnd at the sams time, valuable and
efficient as an aid in training pupils in the arts of
oxpression,

It is obvious from the ahbove excerps that the committee were deluded
by the theory of formal diseipline into giving more abttention to academic
details than to practical values. It is interesting Yo note that none of
the skilled subjects such as art is reported on by the committee, No
doubt, this accounts for the faet that so much emphusis is placed upon
drawing as an important part of the 'so-~callied' natural science. This
tendency hes been inheritad by the subjeet of bilology to a eonsiderablse
extent although the practice is extremely variable., Dr. Balrd in his

study of the biology notebook® found that the amount of aredit allowed

3 Don 0. Baird, A study of Blology Notebook Work in New York
State {Teachers College, Columbia University, New York City, 1929),
Pe B3,
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for notebook work varies from no oredit to fifty per cent of the student's
grade,

The inelination of the progressive educator today is to discount
the value of formal discipline and to strive toward imteéllectiual training
in preparing pupils to behave wisely in & given socizl setting, A4S
Dr. Demiashkevich a'cm;es,"lr "Bdueational psyehology has shown that transfer
of learning is possible with regard to information only in the case of a
situation similar wholly or in part te that under whieh the learning was
aequirod."

The committee attempted %o meke the subject matter 'bha'thas been
mostly absorbed by biology a stendardized college entrance raquimment.s

Resolved, That the year's work in natural history, as

outlined for the high school, should be required for
entrance to college in every coursej thal the examination

'~ should be both a written test and a laboratory test, and
that the laboratory note Wuoks, covering the year's work,
certified by the teacher as original, should be required
at the examination,

Desplte this early recommendation and the ever inereasing popularity
of the subject of biology,” it is still unaceeptable to a large percentege

of colleges &s an entrance unit, This seems to be especlally true in the

North Central states.ff The colleges that do accept biology as an entrance

Michael Demiashkevich, An Introdustion to the Philosophy of
Bducation (American Book Co,, New York, 1965}, Ds 2263.

5 Report of the Commitiee of Ten, Loe. Cit.

* :
8ee Table II, appendix,
# ¢f. ante, p. 8, Also see Table III, avpendix.
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unit seem to be rather skeptical of it as shown by the following excerpts

from replies of registrars from whom informmtion waa requﬁatedﬂs

We do not at present accept the Regents sxaminastion in
Biology but we accept the College Entrance Board exsmination
in Bilolegy. The Biology course ig approved only after a
satisfactory notebook is submitted to us,

It would be negessary for you to bring your notebool to
got full eredit for your Bilology.

If you plan {6 present for admission to ~--- (ollege your
year's work in Biology by passing a ~~--University examination
in that subject, it will be necessary for you to hend in as e
rart of the examination a notebook certified by your teacher,

By way of contrast, to add & touch of progressivism to these other~

wise rather atultifying pronouncements, this answer from a college president

is quoted.

In keeping with the best educational thinking of the
day, and s a result of cereful experimentation over a
peried of four yeara, the CQolorado 3tate Teachers College

" has decided to admlt any high sohool graduate who is
recommended by you (High School Principals and Super~
intendents] who has health, character, and ability to do
college work.--George Willard Frasier, President, Colorado
State Teachers College.”

Biology and the aime of Secondary Bducation.

FProm its e¢mrliest inception, the high échool movement hee been an
attempt to free sscondery education from college entrance reguirements
and partiecular philosophies or scholastlc cultures. This was the svowed
purpese of the firast public high school which opened in 182l at Boston.

Howaver, these ideals were only partially carried out. Outside forces

B B&ird, EB' Qit., Pp. 91“40

4 Loa, cit,
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regimented and standardized the high school just as they bad done with the
latin-grammar school and the academy,

The next important step was the appointment of the N, H. A,
Commigsion on the Reorgaﬂization of Becondary Rducation in 1913, The
roport of this Committee gave 1mp§tua to thevearliar sonception in 1893,
in which they stated that, "what fits for life will alsc £it for college
if it is scademic and rightly taught.® This was & direct veversal of the
prevailing opinlon that, "what fits for college best fiﬁa for ¥Mfe." As
- & result of their efforts, in 1918 they presented the cardinal pﬁincipl&s
of secondary education which have started a complete renovation in the -
alms, 1deals, and wethods of the high school. The subject of bilology
has developed since this report was made. Possibly this accounts for the

faet that it as no othei gubject seeme to fit cny and all of thease objectives.

The Biologieal approach fo the Cardinal Objectives of Secondary

Education set in their Soecially Significent Relationships. Nearly every

phage of biology touches directly or indirectly some‘centributing element

to the health of the individual., Within prectically every objective,

there can be made some contribution to citizanahip. The connection is
obvious in such itopies as one's duty to quarantine observance, conservation
of the natural resources, sanitation, and the worthy use of leisure time.
Lelsure time as a cardinal principle finds ample expression in the interests
and appreciations developed in natnre hobbles, gardening, photography,
raising animals, and observing and reading about nature in general, These
activities for the most part make for worthy hone membership along with

the care and presarvation of foods, care of wounds, lundscaping, and

sanitation,
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Tha subject matter of blology cont ributes direetly to the preparation
for several professions and occcupations, It 18 essily seen that medicine,
nursing, entomoclogy, sanlitary engineering, tree suréary, forestry, animal
husbandry, and various other branches of agriculture are built squarely
upon biologleal found&tions. |

Bioclogy, toa, lends iteself readily o nhamwér tryaining. Anpalogles
ean be drewn on organisation and cooperation. i}»lﬂ@ the . pupll's under-
standing, appreciation, and feeling for matural laws arve widened and

anriched,




CHAPTER IV
THE MSTHOD OF AFPROACH TO THIS STUDY

This 18 not so much e study of methods of presentation that have
been used as it i¢ en attempt to present z systematic, logicml, and useful
approach to the study of the subject of bilology., Ierhaps, too many
stutistical atudies have already been mede of thinge that cean be only

poorly measured by any quantitetive scale.

This idea ie expressed by Dr, Lullzl

In our meny and varied attempts to psychologize sdusstion
and then to appraise the resulis by quantitative mewsurements,
we lack a thoroughgoing knowledge amd appreciation of the sturff
of which civilization is made, It may be a trite statement
that, if education is to parallel civilization and finally
improve the soelal order, the ocurriculum mekers must, first
of all, understand civilization, But the appalling fact is
that even the leaders ln the profession of sducation are lack~
ing in this fundamental respect. For a guarter of a century
the schools of education of the great universities have bheen
turning out Fh,D.'s in Educastion., In the latter half of this
period their training has cosisted mainly in studying existing
school practices, setting up so~called valid end rellabls tests
with which to measure the products of the existing school
prectices, statisticalizing school procedures, and computing
medisns, averages, the leust possible error, ete, All of
this work in scientiflc technique is valuvable, of course, but
it is as if the roof, plumbing, and fixtures of the educaticmal
edifice were being built ard installed without any consider-
ation of the foundation astructure. The fundamemtal problems
of curriculum comstruction, however, have recently begun to
share the fleld with other lines of educational research,.

The method of approach used in this study 18 not claimed to be

phenomenal, but it is ingenuous, 1t is the method suggesied by the more

1 H. G, Lull, gecondury Eduecation: Orientatlon and Frogram
(W. W, Norton and Company, Inc., New York, 193&#), p. 175,
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conservative of the progressive educators who contend that there is mueh
that is worth saving in the established, compartmentalized subject matter
of the traditional curriculum. They feel that more can be mecomnlished
by redireciing the established curriculum than by scrapping the whole
thing’and resorting to the radical revoluticnary methods of the ultra
progressive, -

The viewpoint is that the curriculum must be socialized not
au@denly but by gradually working inte it a logical, workable procedure.
This is dome by going bagk to the fundamental prineiples upon which the
modern curriculum is supposedly built. Alwmost all will admit that the
cardinal objectives of secondary education as set up by the N, B. A. in
1918 are worthy idesls, Consequaﬁtly thay are used as Btarting"ﬁoints
invaelecting the significant material for any subject, Tha‘implioationa
and problems arising out of each objectlve, in so far as they are within
the scope of the gilven sublegt, are than approached through tha rather
definite although overlapping areass, namely the community, the state, the
nation, and the world, The application of these objectives in the various
areas ére congistently set fTorth in terms of 1nitiattve, gharing, co-

operation and desirable social consequences.



CHAPTER V

HEALTH

I, Health activities 1n‘ terms of soclally significant meanings

involving initiative, sharing, cooperation and desirable .soei_al

consequences,

A The community &s a major area in significant social relations.

1. To understand how the various types _of physical recreation

may be used in developing snd safeguarding good health;
and how to saleot those types and organize them ae‘ a part
of one's daily living in ways that wi ll.gi{re the greatvest
enjoyment and the optimum results for health.

84 Bilologigal hovbies, while primarily important as
leisure time ametivities; are obviously conducive to
mental and physical health. Interest in aquaria and
terraria; gardening, landscaping, floraculture, the
raiging of birds and other pets; and the e'tudy of
plant and animal life provide a most wholesome relief
from the sconomic and social strain of everyday 1ifé.'

b An interest in and a knowladga of the habits, eéonomic
importence, and elassification of the plants and animal
life of the community wili encourage hiking end other

\ outdoor activitiess

2, To understend the production and care of wholesome pure
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£oods and drinks end their uses in the best possible dietaries
for individual pupils,
a2, The meaning of the balunced diet as an inescapable natural

law should be thoroughly understood,

b, 8tudy the foods that are produced or manufactured in the
eommunity from the gtandpoint of:

1) HNutrition |

2) Bources of contamination

3) Precautions taken to prevent contemination

4) Methods of storing, transporting, handling, and
preserving

5) Methods of determining the presence of harmful
bucteria

To understand the relationship of the plant and animal life

of the community to acecidenta, health, diseases, polsoning,

ato,

a. To reecognize and know how tc treat the bitea'or spiders,
insects, snekes, and other poisonous animals,

b, To recognize edible forms of plants and distinguish them
from the peisonous types, For exsmple, the types of
mushrooms may be studied if they are important to the
comsunity. Certain types of native plants are used for
food in almost all communities. The values, dangers,
and precautions adviseble in identifying, gethering, and

preparing these foods ¢an be polnted out.,
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¢« To recognize the poisonous plante of the community such as

ivy, poison oak, nettles, etec.

ds To rTecognize plante that are detrimental %0 heslth in

peculiar ways such as the ragweed which is the main cause

of hay~fever rather than the beautiful goldenrod, which

has besn wrongly blamed.

e, To understend how certain diseases and parasites are

trapsmitted, when they ars found in the community, and

recognize the alternate host or peculiar transmitting

agency. Cases of this type thet mey be foumd in the

community are:

1)
2)
3)
4)
5)
6)
7)
8)

9)

yellow fever

walarie

s8leeping sickness
hookwom

ta peworm

triehinella

intestinal worms
typhéid ang pamtyphoid

tuleremin

To understand all of the health needs of the home, school,

and community at lsrge in texrms of the scientific procesaes

involved and the need for the complote estublishment of the

highest standards of health and sanitation.
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The sanitery condl tions of the swimming pools, showers,
playgrounds, sewage and garbage disposal, and its relation
to the control of contagiona end infectuous diseaaés.
Analysie of the water supply.
Methods of combating flies and other insect pests.
The significance and need for refrigeration,
The control of bacteria through the boiling of drinking
water, the pasteurization of milk, amd similar processes.

understand the eivic, sanitary, and medical processes and

services required for the comtrol and abolition of contagious

diseases of ths community.

8

be

To

in

Study the scientific mathodé‘ of combating contagious
diseames such as lsolation, immunization, and fumigation.
Btudy the contaglous diseases of the community from the
standpoint of methods of prevention, and the treatment
for each when contracted,

3tudy the work of the members of the medlcal profession
in relation to contagious diseaaéa.

understand the structure and physiology of the human body

relation to typical social situations in which the individual

lives and engages in activitles.

8.

b

what hebits shall be fomed in view of the physical needs

of individuale?

A knowledge of the functioning of the various systems of
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the body mnd the interrelation of them as it affects the
total operation of the entire organism,

¢. Uhat shall be the balanced regimen of exercise in relation
to the types of vocations carried on by various individuals?
What babits shall be formed in view of the physieal needs
of individuals? Whet is the effect of specialized and
ex¢essive exercise upon the balance of the organs and
general health?

7+ To unlerstand the outstanding defects or problems of the
community whiech ghow 4 general lack of adequate biologieal
knowledge,

a. These should be well umderstood by the teacher and he
should do everything in his power,in school amd out, to
remedy such defects, or, et least, to attﬁek such problems.
Is there a problem of the lack of proper sewage-disposal
methods s indicated by genaral observation, or the
prevalence of intestinal-borne diseases? Is there a
gensral lack of knowledge of the transmiéﬂion of diseasne
germs a8 indicated by the spread of diseases in the
community, the causative organisms of whiéh are commonly
gpread by cotact infection® To such problems s the
foregoing, the biology teacher should be alert end he

should inventory these in this survey.

1 williem E, Cols, The Teaching of Biology (D. Appleton-Oentury
Company, New York, 19347} p. 47,
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8., To beaome familiar with the general prineiples of biology that
heve a direct bearing upon health.

&, The wethods of water purification,

b, The germ mature of disesse, Some demonstration of such
simple animals as pareamceclan, amoeba, simple plants like
pleurococous, bacteria, to help students realize how
smll they are, how simple, and yet that they perform
hhevusual life functions. Hxperience in growing molds,
to got clear percepts of spores, énd a vealigzation that
these lowly forms reprodwe only their own kind. Knowl-
edge of various forms of bacteria, like the baoillus of

tuberculosis, the puneumccoccus, the spirillum of anthmx.2

¢. Whet is belng done in youwr community to safe guard the
drinking water, the milk supply, the food supplies in
gtores? What 1s the work of the loeal and state health
gepantmenta?

d, What habits are most useful in avoiding communicable
disenses? Have the students mede a list of theme® What
metheds can be used to cause a geperal adoption of these
habits in the community at large?

B. The state se & major area in significent soclal relations,
1. 'To understand the meaning end inmplications of eugenic laws

and auggesting where these fall short of a balanced program.

2 1. W. Webb and others, editor, High 3chool Curriculum Reorganization
(The North Central Associastion, Ann Arbor, Michigan, 19%3), pe 286,
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Beek out the state laws that are devised for race improve-
ment. How effective are our marriage lawé in preventing
the birth of undesirable and inefficient children? Study
the application of the sterilizetion law as it applies to
the inmates of state institutions., Examine the reporte
of the state institutions to gain an ipsight into the
eff?ctivenaaa of the gterillzation law as now applied,”
gtwdy the Ma‘bki‘stics pregented by the several state insti-
tutions o0 note the trend in feeblemindedness, insanity,
and eriminelity. BHas the problem been leasenéd #ince the
enactment of the sterilizetion law? Why?
What hes been the attitude of the churches téward eugenies?

What 1s the sttituds of the Medical association?

nation as a ms jor arer in significent soclal relations,

Yhat has been seccmplished by the Wational Covernment in health

education and control, and what are the preseunt plmns of the

National Health Administration in relation to the cities and .

gommunitiea?

Ba

What does the Nationel Government do, if anything, in
igolating and treating dreaded diseases; in preventing
the pollution of water supplies; in preventing people
from foreign countries from bringing new diseamses into the
United States; in earing for disesses paculiar to gertain

areas, such as malaria, yellow fever, typhold fever, and




hook worm; sanitetion in parts of the country in which
the foregoing dideases and many others are prevalent?

b. What need is there for governmental ressarch to secure
adequate treatment amd cures for various melignant
dlsenses?

¢. Knowledge useful in the control of sltuations of every-
duy life, Let pupils look up and report on the decrease
in deaths from diphtheria since the discovery of anti-
toxin, the fuéll in the death rate from tuberculosis, the
comparative death rate from smallpox smong those thai
have been vaccinated and thomse who have not. ¥hat is a
contagious disesase? Whet are some of the common means
of contagion? What is sterilization, pasteurization?
Why do we have isolation hospitﬁlm?s

2, To emphasize the new developments in health and the need for
cooperation and sympathy with the recent disecoveries Iln mental
hyziene; together with the proper humene and scientific trsat-
ment for mental cases.

a, Study of emphasis put on allowing more metivity and
| throwing off restraint Qr introdueing activity, ahéuld
be mad@,v.Prcmate“haalthrul thihking for our comuercial-~"
ized recreations o they will not be used to an excess}
for example, golf might-become a means for showing off

instead of just recreation,

G Log, clt,

——
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The solution of our problems, such as retreat from
reality, adjusiment by defense, timidity, phobias,
ate,
Adjustments betwson parents and children., HMotives
for our actions; for esxample, to maintain self-esteem.
4 personal survey of owr attitudes anﬁ'ideaa end trace
their souree.4
D. The ma jor area of international relations,

1. What the great bacteriologists, us féor example Pasteur, have
accomplished for the advancement of health throughout the
world, as well as other solentists in the fields of nutrition,
physiology, surgery, atc.*

a, Here a study of inoeculatiens should be mde, Smallpox
was probebly the first common internationsl dlsease to
be conguered, Betwsen 1700 and 1800 this terrible scourge
killed about 60,000,000 pebple in Burope, Study the work
of BEdward Jenner, en English doctor, begimning about 1796
in preventing smallpex by means of the development of |
vac¢ination. The next study should éenter around the
work of a Prenchman, Louls Pesteur, born in 18282, It
wes he who Adiscovered that germs in liquids could ba

killed by heating such as wers found in wine, in milk,

4 High Sehonl Currioulum Class undexr the directlion of H. G, Lull,
"Genpral Distribution of Intermediate Ohjectivea Among Senior-High 3echool
Bubjectn,” (unrublished rerort, 1946), n. 19,

*®
This is properly in the fleld of history, but until that depart-
ment properly handles this body of knowledge, bislogy and other science
courses will have to aontinue to do wo,
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.and in water, He first found a way of preventing the
dissase o: anthrax in cattle; while Pasteur was working
to conquer anthrax, Rohert Koch, & young country doc tor
in Germany, found the baoteria which cauwsed the disease.
Pasteur's final achievémentm&s the finding of a serum
which prevents hydrophobia. This disease had caused
the lives of hundreds of people bitten by mad dogs.

later Koeh found the germs that cause tuberculosis. In

this conpection a thoroughgoing study of the conditians
of infeetion of tuberculosis, its development, and

treatment, should be mde.5

b. Explore the field in kt_ha development of surgery. The
first surgeons were barbers who amputated various
external portions of the body. The first real advance~
ment in surgery was accomplished by Joseph Lister, born
in England in 1827. He worked out two ways of preventing
infeotions, viz., antiéepsia (meaning against germs), and
asepsis (meaning without germs),

¢. In addition to the abave mgntioned men, survey the work
of such internationslly famous binlogisis as Harvey,
teCollum, Lazear, snd Leeuwenhoek,

2, What the League of Nations does iIn cooperation with other

agencies to improve the health of the world,

5
Ibid,, ps 25.
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a, The hsalth work of the League of Nations should be studied

in relation to its contribution to the health of the

nations. This study should include the general set-up

and organization of the health com:ittee of twenty

membhers which directs the work through a health director

working under the health section of the League Secretariat;

The Far Fast Commisaion, the 3tandards committee of the

saerologlioal and hiologieal stbandards, the sub-committess

for the atudy of the malarim problem, canser, tuberculosis,

sanitation in public health, troplesal diseases, sanitary

' 6
gontrel of travel on water wayse, etc.

8

" Ibid., p. £6.



CHAPTER VI
CITIZENSHIP

I, Citizenship aetivitles, emphasizing activities, knowledge, and
attitudes involved in the relationships of the home, the school,
the church, business, industry, professions, end othe r soecial
agenoies.
A. The community as a major area in significant social relations.
1. To understand the essential social relations within the
home with the view of making the home a better place in
which to live for all of the members of the‘family.‘
4, Show the economic as well as the blological dependame
of children within the home.
b, Note the change which is teking place in regard to the
socisl and industriasl equality of the sexes.
2, To understend the ne:ds of education for parenthood end the
essential factors involved in that education,
a, Khet is meant by biclogical inheritance. The respon-
. s8ibility of parents for the morals, health, and economic
necessities of their children,
3. To understand the problems involved in the eugenic well-belng
of the people of the community.
a, It may bs shown how certain unit characterisiics are

transmitted. Consider the effect of a disproportionate
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inerease of undesirable characteriastics,

b. The working of natursl lew within the community through
eliminating thoss unfit to compete in the industrial
and physical conditions peculiar to the loeality.

4, To understapd the tremendous economlie and social significance
of the conservation of natural resources around your community
and in your state.

a. 3So0il, the forests, and plant and animal 1ife are egpeclally
portinent to the bilology course.

5, To understand the problems involved in the development of the
beat use and the administration of the occupations of leigure
time in your community.*

6. To understand the scientific, social and occcupational needs of
the community.

8. Are there serious health needs to be met? Is there a
genersl lack of desired interest in home landscaping and
home beautification? These may be only two of a great many
community needs which the biology course should help meet

in one way or aﬁother.l

b. The major astivities of the blology course should reflect
the occupations which determine the livelihood of the
people of the community. The activities and projects in

amtrdasioms

*
Cf. post, Chapter VIII.

1 williem E. Qole, The Temching of Biology (D Appleton~Century
Company, New York, 1934), p. 40.
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a predominantly agricultural community will be xadically
different from those of ons which is largely industrial,
7+ Aequiring right bhabits of conduat and useful mkilla.?'

8+ LiBt the desirable personal hebits that are the chief means
of avoiding communicable diseases, Make out & =core card
80 pupils can record their observance of such hebits for
a week or two. How ghall we get such habits across to the
conmuni ty?

B. The state as a major area in significant soeial relati ons.
1. To understand such public problems as will be considered by
the future citizens you are how training.

a. Conservation, the prevention of stream pollutiomn, the
satvahlishment of publie institutions for the indigent, the
purification of weter supplies, anl the beautification of
the home are vital queé‘aions for the future citizens to
begin thinking about.

b. The problems of over-population may be considexesd and a
stuly made of the methods of controlling populetion and
ad justing it to the resources of the state,

¢, The nation aes a major arsa in significant soeial relations.
1. To place definite end distinct emphasis on the prpblem of

songervation in the larger sense, il.8. the conservation of

2 L. W. Webb and others, editor, High School gurrl culum Re-
organization (The North Central Association o?‘.ﬁollagaa and Becondary
Sehonls, Publicatlon Offiee: Amn arbow, M‘ich.,_‘gl%B), p. R34,
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human energy and life, of blologlical resources, and their

social and economic implicationa.

B

b,

‘The biological futility of war can be shown to run ecountexr

to nature's method of the selection of the best for

- survival,

The work of the U. 8. Biologloal survey is largely along
the line of protecting wild life and the prevent ion of

damage by enemies,

To understand the bearing of the suthenies va. eupeniocs

controversy or of euthenics-eugenics cooperatlon upon the

problem of the fluctuating quality of our national oitizeny.

&8s

Regarding the age-<long controversy betwesn environment
and heredity, the present tendency is to afimit the all-
important effeots of each upon the bringing about of the
integrated characteristics of the individual. Such
characteristios as social attitudes, behavior, and
versonality factors are almost entirely the result of
environment, training, or social inheritance; while
physique, mental capacity, and physiolopgical equipment
are dependent mainly upon bilologieal heredity, Naturally
thers is an inssparable interrelationship between the two,
sinece training in hygiene vitally influences one's
physiologieal functloning; and conversely one's physio=~

logleal efficlency profoundly affeots his peraonality.
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B, The Interpational area a8 A major area in significant social
relations,

1. To stress the importanse of the struggle of our spacies with
other living species, e.g., insscts, bacteria, ete,, and thus
to dramatize the need for ologer and more cordial sooperation
ag among the groups and races of our species.

&y If the money that is spent in fighting other bhumsm beinga
could be directed to some of the enemies of mankind, man
might possibly win the war with the insects, the bacteriam,
and other obmnoxious formas of life thabt threaten his
SuUpremacy.

b. All races of the humen species have the sams fundamental
problems.

2. To sow the seeds of wrld citizenship as opposed to the
provineial tvpe of patrioctism,

a. To teach important facts concerning the liveas of men who
have mede greal discoveries in the biologleal sclences in
the past, and to help pupils acquire an appreciation of
pogsible future developments in bimlo,gy.g

b, To recognize snd apureciate the great biologlical urges
common to all races.

¢, Toa develop a live~and~let-live attitude. Cause the student

to reslize that the world ia his country.

3 William &, Cole, Op. cit., p. 40.
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CHRAPTER VII
LiNGUAGE

I. Language activities in terms of reading, listening, writing, and
speaking~-getting soolally significant ideas and exyressmg them
in aress of lmportant soeiaml relations,

A. The mejor areas of the oommunity? state, national, and inter-

national relations,

1, To acqguire the ability to express oneself in writing fluently,
effectively, grammatically and with a minimum of errors in
spelling and punctustion in the field cf sclence,

8. Thers are various nethods of bringing about artieulation
between biology and the other sesmdary scientes and
between biology amd other subjecte.

Riology, English, and the social studies should be
cyloaaly articulated. The guite general requirement of
themss and reports in the sociaml studies and English
makes 1t possible to utilize biology topics for soms of
the written work in these Bubjects. Thle may be worked
out through a corference of the teachers of the-dif ferent

subjects end by setting up topics For reports which will

tend to bring about this articulation. 48 &an example,

there is good~citizenship training, biologlsal training, ' |
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and English training in the subject of comservation.®

b. The notebook whiah is inveriably a part of the course
ehould be more than mn array of biologieal data., It
should be systematically arranged, snd the same quality
of composition, grammer, and spelling should be sought
a8 is exacted of students in thelir English courses,

2. To help pupils amcauire a working‘ vocabulary in biology, thus
enabling them better to appreciate, undefstard, and enjoy
literature dealing with blologieal subject-matter. A
reasonable study and drill on the glossary of the bhlology
text is & worth-while objective.”

a. Much of the coarse or vulgar talk which pupils may indulge
in is often partially relieved by the learning of the
proper scientific nsme for eertain functions aﬁd OTEAINS,

b, Word atudy including the definitions of bivlogieal and
general seientific terms are a naéea;aary mrt of the
biclogy course, if the student is to be able to read and
intelligently report upon printed m‘wriml. .

3, "o aid pupils in mequiring methods of gainmé for themselves
1nformation in the biologieal sclences. '

a, Such matters as the use of dlctioneries and reference

books can be encouraged and effectively taught as a mrt

1 William E. Cole, The Teachinﬁg_{; Blology {D. Appletm-Century
Gompany, New YOI‘R. 1934)' Ps 72,
2

Ibid,, p. 40.
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of the Bolence course.

b. Books can be suggested to the pupflﬂ for leisurs time
reading or they may be reported upon. also certain
periodiesls can be inbroduced to the class as valuable
sources of information relative to the toplie at hand,

To aequire an appreclation o¢f the qualities of heroism

34

displayed by men who have aceomplished éocially constructive

resulta in the fielda of invention and seientific dilseovery

a8 displayed through the gtudy of thelr careaers.

a. No form of literature is more stimulating and generally
worth-while than biography. The biology teacher has
anple opportunity to familiarize students with the llives

and works of numerous outstanding men in the field.
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CHAPTER VIIX

LETSURE~TIME

Leisure~time activities, in terms of enjoyable mentul and physieal

activities, vhich tend to improve health and socisl relationa in

general, a8 well as personal attitudes and appreciations,

A+ The community as a Major arse in significant socisl relations,

1.

To develop interest in travel, biography, fiction, science,

economics, eto,, through writing, through silent reading,

through oral remding to others, through exposition and

demonstration to others, through listening to others,

through talking pictures, end through conversation with

pthers,

B,

Lelsure~-time activities are so ever-present ip connection
with blologleal {mplications that almost every thing in
the course cam be coushed in a leisure-time setting. If
the work in the fields of the other major objectives is
woll done, perbaps the lelsure-time uspects will be auply
handled without considering it as a separate objeotive.
However, many biology teachers comsider lelaure~time as
one of the most aignificant phases of the subjeot, No
doubt, this ie the reason that much in this chapter will
sound like s duplication of what is to be feund in others,
since the leigure-time nspects are so intimmtely related

to such objectives as health, citizenship, langusge, worthy
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home membarship, and even charaoter.
Pupils and people generally seem to be very vasily
stimulated to an interest in nature stuly or some Porm
of blologileal hobby, This may lead to greater observa-
tion, more interesting conversation, a more wholesome
interest in travel, reading, and uee of spare time, One
may find an avenus for expression throwh wibting or
demonstration that will further satiafy the need for
leisure~time activities.
Certain phases of bioclogloasl hobbles and interxests sre
of great economic importanse. This is true of bird study,
insect study, and the study of numerow forms of wild life,
To insure ‘wis@» use of lejasure time the biology courss mary
stimulats interest in sueh hobbies as bird study, the use
of edible mushrooms, insect collecting, gardening, apicul-
ture; it may p}n the pupil in touch with & wealth of
feascinating reading suoch Bs the lives of noted biologisie,
books of explorations like Wallace's Island life, Beebe's

Oallepagos, World's End, and Roosevelt's .frican Came
1

Tmila .

To develop interssts and activities in relation to the whole

range of natural phenomens and the ir explanation on the basis

1 L. W, Webb and others, editor, High Johool Curriculum Ko« o
organizution (The North Central assoaiation, ~nn arbor, MHlchigsn, 1233},
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of natural laws.

8. A study of the life history of the bee, pigeon, chicken,
with a view to rearing some one of them as hodbby, The
way in which a plant grows and the factors of molature,
1ight, hemt, in limiting growth: +this as preparation
for acquiring ekill in gardening. 4 study of some of the
fagoinating 1life histories of inseots, snails, ferns,

that may lead to the enthusiasm of the oollaotor.z

3, To acquire a wide acguaintance with the great theories of
biologieal and physical phenowmena, both for the sheer
intellesatual delight of understanding them and for the
axtension of range and comprohension which such understand-
ing will give to one's reading, writing, and conversation,
a, The evolutionary theories of Darwin, laiarck, DeVries,

ete.
b, The electron theory and other physical theories,
e¢. The various theories of inheritance.

4. To emphaaime activities, knowledge, and attitudes involving
economic, social, and moral walfar; with the view of making
the cowmmunity a better place in whiech to live,

&, Leisure-time' activities are essentlally gontributors to .

¢1tlzenship, With the release from drudgery which is one

2
Ibid,, p. 230,
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of the fruits of the technologloal age, the problem of
what to do with the incrwased leisure has become one of
the maln current problems,

b. DBird study, to those who have come to know of its charms,
is one of the hobbles that fulfills sll of the missions
that & hobby should perform. It is stimulating, requires

exerecise in the open, is socially desirable anxd economleally

importent, Bird study is more than a trifling fad, Our
bird life represente valusble public property, whioh
although protected by law, is receding bvefore an unin-
nghtmmd; disinterested, unsuspecting publie. The birdas
of the community should be studied with thees purposesn)
1) identification of the common specles;
2) knowledge of thelr food habits, nesting habits and
song} .
3} knowledge of thelr netural enemies--cabs, squirrels,
' snekes, other birds, efo.;
4) notice thelr migratory habits;
§) decide upon the ones ‘thaﬁ should be protected because
of thelir soonomic or esthetic value or bothj
6) learn 'the obnoxious species and the best methods of
' sontrol.

0. Insect study goes hand in hand with the study of birda,

,Tﬁa hebita, importance, ssthetlo and economle value, and
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intereating charaoteristios of the eommon insects of the
community should not be slighted in the blology course.
Ignorance of the habits of ipsects is a0 common that lady
beetles, dragon flies, praying mantis, and many other very
useful inseots are as readily deatroyed by well-meaning
bersons as are the destructive forma.

ds Other forme of life eommon Yo the community oen be studied
in sbout the seme mammer mg birde and inseats, 1,s:

1) their general habits
2) their economic imporvance;
3) men's power to protect ar control them,

8tate und Naticn &8 Major Areas in significant 3901m1 relations,

To upderstend whet our State and ﬁa£1an are doing, have doue,

and what should be done to provide mental recrsation in forms

of libraries, museums, art galleries, and aschools whieh give
attention not only fo physieal but slso mental recreation,

8. An effort should be msde Yo cause students and people
generally to appreciate and understend the reason for the
sonsiderable expenditure of monsy for museums, parks, zoos,
apd for the preservation of all forme of nature and natural
areas,

To understand how to £ind the beauty spots in the states and

the nation, especially those thut ean be reached by shord

drives from oux own community.
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3. To underetand the many flelds of intevest that miy be opened
up through & pursuit of the ramifioat{ons of the subjost.

8. Many new fields of Lluterest for leisure-time reading may
be opensd to the biology student. The blography and life
work of those leaders who have adorned the field of
bielogy, while it is primarily history, must be presented
in biology until history enriches its seope to the point
vhere i} recounta the deeds of the scientific herces, as
viell a8 the political end military herces of the world.

b. The worthy use of leisure time {2 becomirg wre and move
a problem in our induetrial American sooiety, Blology may
train for avoeation end the worthy use of leisure by glving
the knowledges and interests nocsssary for the establish-
ment of such hobbles as gardening of all types, collesciing,
preserving, mounting, photography, hiking, painting, fur
farming, ralsing of pets, and reading. The content of
biology is more ond more appearing in our contemporary
literaturs., ¥or an intelligent interpretation of, and
proper appreciation for, such literature, some knowledge
of biology and of the workers in the biolog».;i'aal sclences

lg beooning enoreasingly dwirable.s

G4 Webb“ haa suggested the following:

8 William %, Cole, The Teaching of Biology (De. Appleton-Century
Qompany, Wew York, 1934), p. 36,

4 :
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Belected readings from Thoreau, Burroughs, William
Hamilton, CGibaon, Y. Arthur Thompeon, and Pabee, to
catch their éttituﬂou of contaglous enthusiasm and their

appreclative points-of-view,




CHAPIER IX

VOCATIONS

I. In all the major areas of signifivant sooiml relationa.

A« Curriculum cobjaf‘etive: Vosational mctivities, emphasizing

guldance in the ohoios of vooation, experience in the vooation

when chogen, the soeial, oivie, and health relations of the

voeations, and empecially of the one vhich one expedts to enter,

1. To besome informed vegarding the opportunities offered in the

various vocablons amd professions in the cowmunity, which have

& bearing upon some phages of biology; to know the preparation

sud persomal requirements of fHose vocations md profeseions,

and the pupil's capacity for suttesa in ocach,

&y

b,

Co

4,

1t is easily shown that the médical proi‘mési hag itvs
foundation almost entirely in the rudiments of biology
such as anatomy, pbysiology, endocrinology, amd basteriol-
O&Yy |

The teaching profession and various types of research
workers depend on few or many branches of blologieal
B.ciema. '

3anitary apd municipal engineers have need for as much
foundation in bilology as in physiecs and ehemistry.

Porming is purely applied biology. Make a list of the

biological pursuits connected with thie industry. The
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agricultural colleges are built around the science of
li.fe.

2. To acquire the basic experlences essential to succes8s in a

chosen vocatien,

a, It is difficult to determine whether the skills and
experiences acguired in a course in binlogy ars to be

useful to the student in a voeational or an avocational

way, In either case, however, these expariences are
sconomically valmble, As one writer has stated it:

mdar esch specific objective that may ba
classed as a leisure~time occupation thers will
be many desirable skills. For instumce in
cardening, one needz skill in handling the
ordinary tools, in soll preparation, in plant-
ing, in trensplanting, in grafting, budding,
layering, pruning, eto,

b. The knowledges, attitudes, mental technigues, snd skills
{nvolved in meeting the demands of health, leisure, soclal
relationships, and vocation are tobeo the immediate concern

of all teachers so far as their respective subjects may

contribute. The specific determination of both the immedi-

ate objectives ané a gubject's posgidble contribution to

them will require much patiant analytical thinking, much

uge of subjective judguent, and, perhaps, much more

guessing., This route to eurriculum revision 1ls arduous

1 1. W. Webb and others, editor, High dehool Curriculum Reorgani ra-
tion (‘The North Central issociation, Ann Arbor, Michlgun, 1933), p. 231,




but not impossible, At any rate there meems to be no
other, if suwjects ara to be retained =pd pupils genuinely
prepared for life,2
S« To becoms informed regarding the opportunities offered in the
various voentions und prof eseions, in the gtate, nation, and

in the other nations,

8. d¢udy the game laws of the state and the various methods
used in preserving and protecting the wlld 1life am n&tuxﬂi
areas. What state officers have a part in this program?

b. List the biological Jobs in sonnection with the United
States Depart&ﬁnt of Agrloulture. e.g.4
1) The Bilological 3urvey.

2) The care of national foreats and parks,
3} 1Insect and weed ocontrol, ete., ete,

¢, Consider the work of fedsral agents who are semt to Toreign
countries in the interest of plant improvemsnt, introduction
of new varieties, natural enemies of inseoct and other pesis,

and detecting other faciors relstive to agriculture.

Some typical statements from educational leaders regarding the
posaibilitiea of biology in vocations are as follows:

Anslyges of the ma jor activities of the men and women of the cow-
munity. These majoT #otivities should Do refiected in the biology
course ag the teacher atiempts to tie up the subject-matier of the
aourge with the oocupations which determime the livelihood of the

% Wobb, 0p. Cit., e 14
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people of the community. In predominantly agriculturel communities,
biology should be correlated through Tield trips, problems, projects,
activitiaas and illustrations with the farm and home 1ife of the
comaunity.

To provide pupils with facilities =mnd opportunities to explors the
various flelds of the biological sciences for purposes of voeational
and educational zuidance.

To train pupils to acnuire greater facility in the application of
goientific method amd eciegca knowledge to the study and solution of
problems of whatever kind.

“Two phases of biology teaching relate directly to the voeational
objeotives of secondary sducation, namely, the guidance or exploratcry
phese. CFf the two probably the former 1g more important in bioclogy
but neither one is to bs overlooksd, It would ssem that if the
sxploratory fun¢tions of the junior high school, and the first two
years of the four-yssr high sclowol are to be ful%y reslized, and some
writers are advocating biology &8s a reauirement.

The study of biolegy may discover to the student his vocatlionml
interests and aptitudes, as in farming, animal husbandry, forsstry,
floriculture, enatomy. It may prepare the studemt for certein sociml
relationships, The elements involved in the adjustment of the plant
or animal to ites environment are duplicated in man's adjustment to
his social surroundings. o comprehension of Mendel's laws and their
application to h;}man inheritance 18 an important aid in founding a
guccessful home., ‘ :

3 William E. Cole, The Teaching of Biology (D. appleton-Century
Company, New York, 1934), p. 46.

4

Ibid., p. 39,

5 Ivid., p. 40.

¢ Ivid., p. 35.

7 %ebb, Op. oit., p. 228,



CHAPIER X
CENERAL PRINCIPLES

A chapter might heve been added on Charsoter, also on Worthy Home
Membership, but it is doubtful that many more specific objectives could
have been listed under these headings that have not been covered in other
chapters, Rather it would seem that there is a great contribut ion to be
made to these Cardinal Objestives in many of the unit objectives listed
for study and investigation, The teacher who sees the importance of theas
phases of the subject will find ample ways of introdusing training in

character and worthy home menbershin., The lmmortant thing then seems to be
to cause the instructor to see the value and necesaity of this training as
a phage of his teaching of science.

Certain dlologlcal principles, processes, and knowledges lnvolved
in homemaking contribute very directly to worthy home msmbership.
Among these are the ocare of milk, the souring of milk, the aotion

" of yeast in breadmaking, care of wounds, home sanitation, bulb
culturse, landscaping, flower gardening, the growing of plants, and

biolo§iaal hobbiss which may involve the effective use of lsisure
time,

An equally strong appenl for aiming at charmcter tralung as an
outecomse of the curriculum in general is presented by Mr. Brig@gﬂg when he
writes:

There 1is a conflict between the theory which approves the common
organization into subjects and the minority but streagthening theory

1 williem E, Oole, The Teaching of Biology (Dy Appleton-Century
Couwpany, New York, 1934), p. b,

8 Thomas H, Briggs, "The Iaspues in Secondury Edunmiou,j' The
Journal of the Natipnal Education issooimtion, 261108, ~pril, 1934.
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of organization of experiences into funotionsl oategories, Of
course practise all but universally epproves the former type,
but there are in practise many slgnificant innovations of the
second. . . I education is concerned with the development of
the whole persomelity, it cannot neglect attitudes and ideals,
especially as their sum is enulvalent to what is generally
recognized as character,

There are 8o many strong statements from leading educators stressing
the fmportance of tha’se’ sidelight outcomes of the curriculum that one
hardly knows when to stop guoting them. Howavér,. this one by Prancis Flyno

seems worthy of mention:

When each individual tescher can answer the challenge with a
" amile of confidence and demonstrate to all that his.course serves
in a small way to develop a useful member of society and, above all,
& happy, contented individual; then, anml then only, will the challenge
of soclety have been answered.

As part of the pupil's intsllectual training, bilology teaching
should sst up learning situations through which bilology pupils will acquire
certain sclentific attitudes toward biologleal i)henomena and problems,

This seientific attitude in itself is really a very important phase
of character. As M. Cole has said:

Biology teaching may contribute to sthical character by helping the
pupil ac;uive end establish a more adequate conception of truth; by
teasching him the value of cooperative work; by promoting confidence
in the laws of cause and effect} by teaching the pupil to do his task
well; by helping the pupil to acquire a rich inner life of under-
standings, eppreciations, and feelings; by teaching him to evaluate
and discuss critically and constructively; and by the songelous
dirvection of his behavior townrd desirable patterns both in and out
of the classroom environment.

S Francis Flynn, "New Life in an 0ld Curriculum, * The Nation's
Schools, 17:85, Vay, 1936,

4

Cole, op. cit., p. 37,
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8pecific objectives or rather outeomes that are as good as any to

be found are listed by Mr. Cole,o

(1) To bring about in the biology class a learning situstion which
will give pupils a command of such factuml bioloyieal informa-
tion as iz most directly and obviously relsted to their welfare
and to intelligent living,

(2) To correct common superstitutions, unfounded belisfs, and
: ignorant practices and to help purils acoul re the cangs-and-
offect relationship concept.

{3) To bring about learning conditions which will provide pusils
with practice in reflective thinking. ‘

(4) To train pupils to apply the knowledges, skills, experiences
and concepts acquired in biology olasa to the solution of
problems outside the classroom., The amount of transfer and

" comsequential application of the knowledges and akills acquired
in the biology class to life situations will be governed to a
largs degree by the similarity of the elements in the biology
class and 1life cutside, Indeed, education has been defined as
the art of utilizing knowledge.

(6) To aid pusils to acquire seientific technigues and manipulative
skills, to formulate workable hypotheses, to base judgment on
fact, and to change opinions on the basis of new and adequate
factual evidence.

(6) %o aid pupils in aequiring a grasp of scertain great biological
principles, or #Pundamentals,” which are common to all living

things.

The study of natural laws and phenomena of ten makes a pontribution
to charaeter training perhaps more effective than units of work sonsclously
go directed. It would seem to be a logical outeome of such gtudy since
" .the pupll must acquirs an apj‘r.eﬂiation of the laswfulneas of nature,

and assume the attitude that he 1s bound to conform to auch lavm."s

5 ryia., pp. 39-41. -

é Le W. Webb and ‘é;thsm, editor, High Schonl Gurriculum Reorgani za~
tion (The North Central .apoclation, amu Arbor, kichigan, 19'.537, T 829
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The newsar moethods of teaching make duwe allowance for the development

' \
of suoh desirable oubcomes, No longer is sub jeet-matter presented in cut-
and-dried doses, but ample provision is made for the thought processea of
the students to pursue the byways which the topic at hand awgaats, Many
teachers have found this practice more desirable from the standpoint of
pupll development than having the trend of the study "too” carefully
planned and directed. What teacher knows precisely to what extent and
in whut direction the lesson should go to be most significant and bsnefi-
¢ial®

Immedinte and unquestioning cbedience was the oriterion of
successful classroom menagement under this regimen, and efficient
instruetion conaisted in the careful following of the detailed
plans with teacher-determined preseriptioms of aubjeot matter to
be taken in examct doses at spesified hours of the day,

The secondary school has bean mbsorbed with imparting informa-
tion. It has had to make its students memorize dates, boundaries,
exports, theorems, reactiomms, laws, and to pour facts into the iy
dooile heads to enable them to pass examinations for oollegs. How
we are beginnidg to see that this kind of sdueation 18 not mau:gh.a

Thie is an artful desoription of an unfolding philosophy of educa-

)
tion at work. One wonders if the apparent apathy and lack of interest on
the part of students ls not the frults of this symtem of teaching. One

writer sees a distinot change in the outlook of students, however, amnd

may be heralding a new sra in our Bchool system,

7 William C, OQlaon, "Child-Teacher Relations ure Bxperiencing a
Shift in Hwphasis,” The Nations JSohools, 17:20-21, April, 1936,

B ! ]
Harry U, Moore, "Cangeters, dlums and Demagoguwes in Jecondury
Bduontion," Progressive Education, 13:275, april, 1938,
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There is an abundance of specific evidence and general evidence
that that much-discussed spirit of flaming youth has been disappearing,
and that young people of today have an interest in the welfare of
soclety and & seriousness of purpose not observed in any previous
generation, Msny groups ars discussing social and economic problems;
some are undertaking programs of action, ¥hile in the colleges there
is more organized activity, in the secondary schools thers iz probably
a lerger proportion of students with social impulses. Thousands of
these younger adolescents are now ready to look the present soclal
crisis squarely in the face and to tackle the job of building a
better woxld,?

If the amount of interest and getivity in revising the curriculum
is any oriterion, then our schools are on the verge of a consumating change.
Bducational magmzlngs are dévoting a tremendous amount of thelr space to
th;s field, Indeed one writer foreases the school taking over the work of
the disintegrating family,

The public school, as a vital sgency in ecultural development, is
faced with this dual problem. On the one hand there is the inati-
tutional temptation to push the development of infant education in
preliminary snd nursery unlts and thus incrsase its institutional
prominence end power, UOn the other hand, the school has the possi-
bility of stimulating the evolution of the desmocratio family unit
through a rationm% program of parent and child edudation in the art
of home building,i0

The biology temcher will have no difficoulty in finding plenty of
opportunities to carry the virtues of his subjeet into fruitful expression,

Every community is rich in subject-matter that may be effectively
used in the teaching of biclegy. The tesmcher should make an inventory
of these local resources and draw upon them frequently. Outstanding
defects of problems in the commumity which show a general lack of
adequats blological knowledge., These should he well understood by
the teacher and he should do everything im his power in school and
out to remedy such defects or at least to attack such problems, Is

? 1vid,, p. 277,

10 Editori&l, "Shall We Discard the Family,"” The Nation's Schools,
17:14, april, 1936,

¥46200
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therp a problem of the lack of nroper sawage-diannaal mathods ag
indicated by general observation, or the prevalence of intestional-
borne disesses? Is thero & gemernl lack of knowladge of the
transmission of disense germs as indicmted by the spread of disvases
in the community, the omusative organisms of which are gommonly
#pread by contact infeotion® To such problems as the foregoing,

the biology teacher should be alert and he should inventory these
in his survey.,

The writer has attempted to set forth a few fundamental objectives

for a blology course, An attempt has been made to keep it consistent with

progressive thought,

The first thing necegsary in the ocurriculum making is s alear-
out gtatement of objectives. If theas ohjlectives are to be of
real value they must be so definitely expressed as to serve in
two capacitiea: <first, as standards by which the worth of present
curriculum materials may be judged; and second, as unequivogal
guides in the aslection and organization of new materials,+&

Naturally, many of the objectives, especially in the community area

could not be mede specific. It is hoped that the text is not too gemeral

and that the biology teacher will find it helpful in suggesting possible

avenues for making his work soclally valuable,

Clearly the trend in ocurriculum revision is toward cmservative
and practical experimentetion, The need for changes and improvecents
18 very generally recognized, but the practical administrator knows
that these changes can ba made cermanent ard effective only after
careful study and experimentation, after adequate preparstion on the
part of teachers and community, and after due allowmce has besn mde
for local conditions and needs,

1 Cole, op. eit., p. 47.

o
12 Yebb, op. oit., p. 12,

18 Ae L. dpohn, "Trends in Currioculum Changes, 1934-19356," The

North Central Assoclation Quarterly, 10:444, april, 1934,
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A study of present tendencies in the blological development of
civilized mankind,

Hopkins, L. Thomas, Currioulum Frinciples and Fracticea, Benj. i,
Sanborn and Company, Chiomgo, 1989, 6L7 pps

The author effectively carries out his acknmowledged purposes of

the book, The=e ars ag followsi
(L) To give achool adwinistratora z workable plan for surrieulum

raaconstruction,
(2) To furnish a basic textbook for currioulum clagses in colleps.
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{3) To present for members of curriculum committeen a set of
procedures by which thelr work can be eifeotively performed.

(4) To define a minimum body of fundemental materials concerning
the school curriculum, an understanding of which is easential
to all good teaching, from the kindergarten through college.

Horsfall, R. Bruce, Bird and Animal PFaintings, MNature Magasine
Wﬂﬁhington. D. G.._ﬂﬁai Eg PP+ ﬁ .

Containe twenty-eight pages of color plates, Each of thwse puges
pletures six animals, ilghteen pages of birds, elight pages of
mammals, and two pages of butterflies are included, PRach animal
is completely and accurately desoribed on the page buack of its
ploture,

Horsfield, H, Knight, Side Lights On Birds, Heath Cranton Limited,
6 Fleet lane, London, in the U.3.,A. by D. Appleton and Company,
New York, 1923. 224 pp.

An introduction to the study of British bird life,

Hunter, George William, A Civic Biology. The Ameriocan Book Company
New York, 1914, 430 pp. ,

A well 1llustrated, inspiring, elementary text.

Huxley, Thomas H, Method and Results, D. Appleton am Gompany, Hew York,
1896. 430 pp.

Autobiography end nine essays by the famows naturaliat,
+ « « « Darwiniana, U, Appleton and Company, New York, 1895. 479 pp.

Ten essays and six lectures by the famows biologist, The book
inoludes criticism, eulogy, and discussion of Darwin and his

ideasd.

Kallet, .rthur, and F. J. Schlink, 100,000,000 Cuinea Piga. The Vanguard
Presa, New York, 1933. 312 pp.

The book reveals the dangers in overyday foods, drugs, and cosmetics. /

Keating, M. W., editor, The Qreat Didsotic gg_cumaniua, Adam and Charles
Black, London, 1896, 468 pp.

Home aurprising yiews on natural law apd teaching mathods for &
man born in the gixteenth agentury.
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Kellogy, Vermon, Human Life Ae The Blologist Jees It. ienry Holt and
Company, New York, 1922, 140 pp, "”

Written in lecture style and dealing with the pertinent problems |
of lif'e ard civilization,

Kilpatrick, William H,, and others, The Bducational Frontier. D. Appleton-
Century Company, New York, 1933. 325 pp.

Seven leading edusators present their philosophy of education which
presents a united front for progressive, practical, dynamic edu-~
¢ation,

Kinsey, Alfred C., New Introduction to Biology. J. B. Lippincott Company,
Chieago, 1933. 840 pp.

502 {llustrations, stimmlating and inspirational. Dedicated to--
That which is interesting in the world.

Knight, Charles R,, Before the Dawn of History. Wwhitilesey House,
MeGraw-Hill Book Company, In¢,, New York, 1938. 119 pp.

A book on palsontology that the high school pupil cun und ergtend
and appreciate. Containe forty-five full-page illustrations of
the forms of life during the various geologicmsl ages.

Lederer, Norbert, Tropleal Fish and Their Care. Alfred A. Knopf, New York,
1934. 829 pp.

General instruotions on care of fish and other forms of life in
aquaria. All known specles of tropical fish are adeguately
described,

Lincoln Library of Zagential Information. The Frontier fress Company,
Buffalo, New York, 193l. 28174 po.

An up-to~-date manual of reference raterials, 4 condensed
encyclopedia,

Longyear, w#illiam, How %o Make Garden Pools, Doub leday, Doran and
Qompany, Ine,, Carden City, New York, 1936, 96 pp.

Thoroughly illustrated by the author and written in an interesting
and atimulating style.

Lull, il. G., Director, General Guidance Bulletin for 3Johools of tast
Central Kansas Cooperating in the Improvemant of the gurriculum

March, 1936. B4 pp.
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The currioulum objectives and arens of serviace i : :
: n this study were
tuken directly from this bulletin, I

Lull, He G., Prineiples of Blementary Bducation. W, H. Norton and
Company, Inc., New York, 1935, 832 pp.

A valuable contribution in the field of currioulum am teaching

procedures, I% is richly interspersed with sound educational
philosophy, -

« + » oy Secondary Bducation; Orientation of Program. W, W, Norto
’ oty " . + Horton and
Company, In¢., New York, 1938, B6G pp.

The author suggests practical ways of adjusting the curriculum to
the present social scens,

Lyon, Leverett 3,,Making a Living, The Maomillan Company, Hew York,
1932, 622 pp. -

Designates the place of the individual in society. It is a
logical and intereating treatment of wocations, business, civios,
and the problems of community life,

Moon, Truman J., and Paul B, Mann, Biology for Reginners. Henry Holt and
Company, New York, 1933, 741 pp.

One of the better textbooka for beginners, emphasizing the
esgentials of the drama of 1ifs and detalled enough to give a
stimulating basis for querlies sbout cause and effasct,

Needhaw, James G,, Qutdoor Studies, American Book Company, New York,
1898. 90 pp.

A reading book of nature stories designed for the intemediate
grades,

Newman, H. H., BEditor, The Nature of the World and of Man. The University
of Chieago Press, Chicago, 1987, BBE Dp. \

An outline of our knowledge of the physical and the biologloal
world, and the position of man in the universe in which he lives.
Written by sixteen professors of the University of Chicago.

Pearl, Reymond, The Biology of Topulation Growth. Alfred Knopf, Mew York,
1925, 260 pp, :

The book is full of information which is discussed and shown in
teblea., It shows the outoome of a saries of investigations by

the suthor,
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Reed, Chester i., Bird Quide. Doubleday, Doran and Gompany, Inc., Garden
City, New York. 1931, 228 pp. Tr S

Tand Birds East of the Rookies from Parrots to Bluebirds,
All species are plotured and dsssribed,

Report of the Committee on Secondary Sohool Studies. Government Printing
Office, Weshington, 189B. 249 Pps

This includes the famous report of the committes «f ten as well se
the reports of all the conferenses arranged by this committee, Tha
committes was appointed July 9, 1898, by the Rational Educational
Aspoclation,

Robinson, W, W,, Animals in the Sun, Harper and Brothers, Hew York, 1934,
B8 pp.

About croaodiles, limards, turtles, and snskes, Well illustrated.

Russell, Bertrand, Education and the Modern World. W. %, Norton snd Company,
ino., New York, 1932, 245 pp. ‘

An excellent trsatment nf the interrelationship of the social
agencies of modern eivilizatlon.

3eymour, B. L, D., Editor, The Carden Encyclopedia. ®m. H. Wlae and
Company, New York, 1658, 1300 pP.

A complete, practical and convenient guide to every dstail of
gardening. Illustrated with 250 halftones and 600 line drawings.

Slosson, Edwin E,, Qreative Chemistry. Oarden City FPublishing Company,
Inc., Garden City, New York, 1919, 311 pp.

Descriptive of recent achisvements in the chemical industries.
Tells in & most interesting way of the solence that transforms
matter., The biographiss of the scientists who have made major
contributions are worked into the narrative.

Smallwood, W, M., Ida L. Reveley, and Guy A. Balley, New gemerul Biology.
Allyn and Bacon, Boston, 1929. 783 pp.

One of the best available texthooks for high school biology

Jtorck, John, Mun and ¢ivilization, Harcourt, Brace and Company, Kew York,
1927, 449 pp.

A non-technical yet sufficiently dignified interpretation of human
notivity in fundamental agresment with the results of recent study
in the fields of psyochology, santhropology, and anolologys
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Thompson, Arthur J., The Biology of Bivds. 3Jidgwich and Taok Lba

Well illustrated and approached through such blolasical soncapts
as adapbation, atruggle, sex, heredity, variation, seleotion, ani
bahavior,

Welker, C. 0., The Blology of Oivilization, 'The Macmillan Company of
Canada Linlted, At 8%, Martin's House, Toronto, 1930, 323 pp.

Prosents man ag a struggling orgenism the same es all other forms
of life on earths The book treats in an interesting manner meny
of the aspects of civilization from the biologieal angle.

Webb, L. W., and others, editor, High School Curriculum Reorganizat ion.
The North Central Associetion o% Colleges and .ﬁmn&&m Sehooly,
Publication Office: Ann Arbor, Michigan, 1033, %98 pp.

An organimed summary and interpretation of wany temtative revorts.
Valuable auggestions for the recorganization amd revision of
materials for the various high school sub jects. The book cortaina
the materials developad by the Aszooistion's Commlttes on Jtandards
for Use in the Reorganization of Secondary School Curriecula, which
has bsen working on its problems for more than twalve years,

Wells, H. G., Jullan S. Huxley, and . P, Vells, The Soience of Life.
The Literary Guild, New York, 1934. 1514 pp.

Interesting and thought provoking., The book ls written ina
semi~popular style, Authorative and full of faots.

Williame, John R,, The Congtrustion of an Objective Achievement Test im
Biology for High School. Master's Thesis, K, 3. T. C., Emporia,

The test 1s discussed with considersble evaluation of each of the
questions,

foodruff, Lorande Loss, Foundatioms of Biology, The Maemillan Company,
New York, 1923, 476 pp.

A well organized snd rather techniocal treatment of the entire _
#ield, The various branmshes of blology are nicely shown in their
relation to one another snd to sclence as a whols,
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AFFENDIX A
THE DEVELOPMENT OF BIOLOGY AS a4 UNIT SUBJEQT

The Grqwtﬂ.gg'thu Subject~~Increased Enrollment

Whether or not a subjeot is acceptable for college entrance is a
vital influence upon the earollment in it, Table I shows a comparison
of sclence with some of the older standard sub jects as a required subject
for college entrance, Desplis the fact that physics and chemistry are
older established sciences in the high school currioulum for the purpose
ofvmeeting this demand for science, bilology, the youhgeat of the group,
has stepped to the front as the most popular soience,

Table II shows & comparison of scilence enrollments in the N¥orth
Oantral sch@olé¢ The number of punile involved wakes it significant as
an index for the entire nation., Interyreting the table, one way conclude
that since biology remches 15.2 per centum of the total enrollment yearly,
over sixty per centum of the pupils éf& enrolled in the subject sometime
during the four vears they remain in high school, This ig the only one
of the scienses to reach over one~-half of the pupils, as general science
which raenks second, by applying the seme supposition resohes exactly fifty
per oeptum, ’ ’

#ith such a great voluntary growth, 1t‘aaams that blology has cme
te the place where 1t should. be geriously considered as a poseible curric~-
ulum constant. S0 recently has it galusd this place of prominence, however,

that the uniform transcript blank adopted by the Nulbional .escciation of
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Secondary School Prinoipals which is in use at the present tims does not

list biology.

The collsges, aceording to one nation wide survey tabulated in
Table III, acecept the various solences in proportion to their respective
ages. For exampls, of the 209 sohools with lists of acceptable subjects,
208 of them include chemistry, 206 accept physies, bubt only 119 of them

accept biology.

'

Those who come in gloﬂeat contact with the currioulum surely see
something worthwhile in biology or 1 would not have enjoyed suoh
‘Phenomenal growth in the secondary achools.* " The subject meets in a
practical way many »f the finer aims of edueation, Some of the more
common aims are: (1) heslih imstructiony (2) informationaly (3) training
in scientific thinking; (4) moral tmining;v(s) sex education (6) pmmm-

tion for some vocationj {7) esthetic appreciation; smd (8) leisurs time

aotivities,

Biology has established itself in the secondary school's program

" of studies., In the past 1t has been looked upon by some teachers
and specialists as a hodgepodge course, which made litile worth-
while contribution to secondary school pupils. Those speclalisis,
however, who have some knowledge of the educational oregnon, end
those teachers who realize the exploratory potentialities of blology,
will see its immediate educetlénal value for those students who go
to college and sbill & greater valus for those who do not. Bilology
will remain in their minds, and no dowbt in practics, one of the
moat functional courses at the aecondary~school levnl,

#
See Table II, Appendix B. .

1 Wwilliem B, Cole, The Teaching of Biology {D. Appleton-Century
Company, New York, 1934}, p, 31.
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Another writer who 18 advocating blology as a reguirement says:

I am of the opinion that 1t would be a good thing to require
biology as one of the basic solences in our high sohools, providing
the social uspects of it are emphasized, There aren't many courses
that lend themealves to the development of the Boeially worth-while
alms a8 blology does. 4lso, since health statisbios obtained
during and after the war are couvineing that personal hyglene needa
to be stressed in our rising generation, 1t seems both feasible
and acagomieal to include human biology in the general biology
coursa,

Recent Trends in High School Biology

Since the world war there has been an ever insreasing tendency to
combine whaf was formarly the subjeot miter of botany ant ®moology into
the broader subject of YMology. As the au‘bJeét matter of this new subject
takes Porm, there is & consiant anriehme;zt of its soepe uwptil it now
am}iraces meny of the essentials of physiology, agriculture, and m'ocml
problams. Blology is so vital and cmnpral}wnﬂive-thm it lenis itselr
readily fto almost anything that arrests the oomcern of elvilization.
The regourseful teacher finds numerows avenues for approaching signlfliecant
social problems consistent with the commonly acocepted aima of education.

¥Whils the trend is towerd a greater enrollment in the natural
soiences, thera is yet a great need for the teaching of more science that
is directly related to the life problems of the pupils. Forml soclence

is giving way to a more practical sort that reocognizes the needs of the

non-college ms well as the colloge preparatory groups of students,

g Lynda Weber, "Should Bilology Be Required in High SBchoolst
Seohool Soience and Mathematics, 3031509, 1930,
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that does Lt avail to know morae about Cuvier and Maphigi than
about Jjuvenile delinquency in the adjoining clty block} to sketoh
parasites on a fish if nearby streams sre contamineted and f£ish-
lesg} to become skilled in 1dentifying bacteria when Shanty Town
is polluting the only stream in the neighborhood; to memorize |
formulae for amino acids when the nitrogen waste in the sewer is o
being locked up forever in the sea? Of what good 18 1t to be %
supreme in laborstory technique if tiae human race within view
of the comning tower of the biclogleal table is one~hundred
years holated? Why repeat classical expe riments when new experi-
ments are nesded for sooclal welfare?

1'
@
.1
]
]

% williem G. Vinel, "Nmture Bducation Social and Recreational,”
Recreation, 24:1693-95, March, 1936.
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P
TABLE I

THE PERCENTAGE OF SCHOOL3 REQUIRING SCIMRCE FOR ENTRLNOE
COMPARED WITH THE PERCENTAGY FOR OTHER SUBTEOTS

_ | ‘ History *

Region Science English and Lan- Mathe-
New England 30.0 100,0 80,0 100,0 100,0
Middle Jtates 34,1 100,0 . 88,6 82,9 97.1
North Central 89.0 100,0 785.0 60,0 98,8
Saouthern 40,6 100,0 80,6 76,9 98,7
Western 81.8 100,0 83,5 8.8 100,0
Nation 5648 100,0 76.6 78,1 28,0
Rank 3 1 3 4 8

Read table thus: In New Bngland 30% of the ooilages reguire some
seience as an entrance requirement, 1004 require English, eto,

* ¥William B, Gole, The Temching of Blology (D. ippleton-Gentury
Company, New York, 1934), 7. 24.

rante 17f

ENROLLMENT BY SUBJEOTS, 1994-36 WITH PEROENTAGES OF
TOTAL HIOH SCHOOL SNROLLMENT 1§ BACH SUBJRCT
(OF THE NORTH OENTRAL SOHOOLS)

' Paroentags of Total
Enrollment in 1984-35 Borollment
BoyE Girls _ Total  19ED 1980 1988

General 3cience 88,691 74,609 163,290 1.8 12,4 12.9
Physical Geography 10,915 8,764 19,659 5,3 2.0 1.5
Biology 97,4468 100,490 197,936 9.4 11,8 15,2
Zoology 8,774 6,984 10,768 1,8 1.2
Botany 8,334 10,916 19,247 1.9 1.5
Chemistry 76,811 46,618 121,826 8.8 6.8 9.8
FPhysics 71,6866 20,843 92,808 8.8 7.8 7.1
Yhysiology 16,708 19,380 38,088 2.8 2.8

Read table thus: During the school year of L934-35, 88,081 boys
and 74,699 girls were enrolled in General olence, In 1928, 1ll.8% of the
atudents in North Central Schools were enrcolled in Ueneral dolenve; in
1930, 12.4% of the students were enrolled in Ceneral dolence, ete.

# Hy @, Hotz, "Pive-year Trends in the Development of Morth Central
aseociation High dchools, 1930-1936," Tha Noxth Central .msoointion

g u&rt&!‘lk, 10:4. QTpr‘il. 1936,
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TABIE IXIX

THE ROUMBER OF SCHOOLS iCCEPTING THE SCIRICES 18 ENTR.ANCE URITS

| .':»;

-~

o la zle

Jour S ol

[ o) © -3 a ﬁ

o o o ® [~ o
3 8L e &l | 18
B IBal B | ERE RIS 2
; tleln Bi2l2 jsielcinmis
o = o © S £1S « 7} =2 =
o le® — 1~ 10O ° ] ) o o }o
glee | EIE|S |2 S18|EIBlEE]4]E
21T E1Elzl8|8i8lE |8l |el8l2
Kew England 20 19 18} 19 157 141 10 3 4i 11 1 1l 1 O
¥iddle 3tstes 44 33 331 331 271 247 22 8 121 21 3 5 i+] 3
Borth Centrsl 115 72 §. 721 71} 294 65] 631 40| 57| 48 41 204 271 10
Southarn 91 73 78] 72{ 431 BTy 811 42] 57] &6 8 21 11§ 21
Testern 22 12 12 11» 81 104 10 71 8 B8 8] (4] 1 4
Fation 290 {209 20812061119118011686110011381144] 141 281 45) 38

kead table thms: In the Hew Epglund 3tates 20 éolleges were Investigated,
19 of thsss had college entranca liegts, of which mll 19 mccept Chemistrxy, 19
accept Thysics, 15 accept Bilology, etc.

%

®illism B, Cole, The Temching of Biology (D. ippletam-Century Compeny,
¥ew York, 1934), p. 26.
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AFPENDIX €
ARRANGEMENT OF MATHERIALS

Logleal arrangement then has definite purposes and should not
imply logie for the sake of science on the secondary-sochool level.
To go from the lowest to the highest in zmoology, for instance,
requires that the pupil who pursues only one course in this sub-
*ject-~and the majorlty of pupils take only ome gourse in the mub-
Jeet--gpends so mueh time studying the "lowest™ that he will not
get to & point in one course wheare he will make agny acquaintance
with the "highest,” altheugh the highest may powsess the most
potentiel significance for him,

The advecates of logleal arrangemsut of subjsct-matter in
seience alsv often aim at completeness of presentation of the
sub ject rather then the selection of thome phases of the subject-
mattar which are highly sipnificant for the pupkl. 4

. Gontent arrangement in biology should be logical in the sense that
its verious unita or perts ere as closely articulated ae possible.

Such articulatien obviously makes for economy of learning by the
pupil, Jometimes, however, what may appear on paper us an extremely
illogical arrangement of subject-metter, may, in the hands of a
skillful teascher, beceme & closely articulated course of study because
" the teacher succeeds in bringing about cmditions and learning situa-
" tions which will tie up closely with what appears %o be inarticulated
and remotely related phases of blological content., For sxample, a

" ekilled teamcher may be able to tie up the life funetion of plants and
. animals with any plant or animal, eyen though "life functions™ are

" 4rented das a general specific unit, :

Where the project method of organization of sub ject-matter in
viology is used, the best scheme seewe to be to break up tha coyrse
into several unite with the various projects under each unit, The
following illustrate the point:

ONIT I. THE HUMAN BODY

Projesct No,.
1. Bacteria and thelir carriera.

2. Bresthing.

4 ¢ole, op» git., P» B2,
5 Tvid., p. 63
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3, The organs of digestion.
- 4. The digestion of starch,

5, The passage of digested food into the blood,
8+ The life stream of the body--the blood,

7. The eirculation of the blood,

8. Removal of wastes from the human bhody.

9. The adequate dispossl of sewage.
10. The care of wounds,

1s The individual pupil's heslth Program,

UNIT II, THE POOD WE BAT

Project He. ,

1. Bources of our fooda.

2, The ¢lassifieation of foods.,

3+ The unit of measurement of the energy value of £oods-~the

calorie, . :

4. Testing our foods for certain nutrients,

5, Testing foods for adulterations,

6., The biology of milk--why it spoils,

7, Care of milk in the home.

8, Common methode of preserving food,

9+ Preservation of food by refrigeratio% and pasteurization.
10. Preservation of food by other means,

Probably the best means of bringirg about articulation betwsen the
various selences in the secondary school will in the end be a modern
gsocheme of currisulum-making whioh will follow the line of vertical,
rather then horizontal development of the eurrioulum. That is, one
unit of work in mscience, or in biology to be specific, should de
based upon another in a continuous progressive fashion and in a way
which will £111 the gaps between each umit or subject, Bach unit or
subject, as the case may be, should have a fairly definite starting
and stopping point, which should be well understood by the diffsrent
science teachers in the system. This alone would prevent much of
the repetition we have to-day in the secondary sciences,

Let us relate some of these weakunesues or faults whioh are out-
avanding in laboratory work in blology:

1, Lesk of purpose, or objectives, in laboratory work, amd lack of
recognition and explapation of objectives when present.
" 8, 8lzvish dependencs upon outlines, manuals, eyllabi, workbooks,

stc,, by both teacher end pupil.

6 1vid., p. 67,

7 1vid., p. 74.



3, 'The tendency to teach laboratory work as subject-matter
activity detached from the remsinder of the eourse,

4. The performence of leboratory work, the results of which the
pupils already know,

5. Hequiring the pupils to do laboratory exercises or projeats
which have been selectsd on the basis of their adoptability to experi-
mental procadure rather than on the basle of pupil interests or needs,

6« Joss of time in the biology laboratory due to poor planning,
poor arrangement of the laboratory, insuffioient apparatus, poor
arrangement of equipment and materimls, improper imeight insight in
~ assigning eculpment to puplls, equipment out of repair, mpd the
" failure of the teasher to give pupils the necessary directions they
need tn have in order to follow the laboratory procedure sffectively
and without waste of time, and loss of effort,

7. Carslegs mselection of projécta, experiments or exerciszes,

8. Improper equipment end general lack of esquipment and materisls,
even materials whioh are availsble looally and without sost,

9, Too much dependence upon Adissestion and drawing.

10, Teamcher domination, and the tendency for many teachers to do
too :muoh work for the puplls,

The biology temcher should look wpon outlines, maeruals, syllabl,
workbooks, and other articles of equipment &s teaching alds, whioh
gshould facilitate the pupils' learning and his own teaching, rather
than ends within themselves.®

The high school currioulum, the committee deeided, should be sueh
as to produce in boys and pirls the dispositions and abilitiea nesaded:
(1) to maintein healith and physical fitnase) (2) to use leisure in
right ways; (3) to sustain successfully certain definite sacial
relationships, eivie, domestic, community, and the like; and (4) to
engags in exploratery~vacstlonal and vocational activities,

Ulnder esch of these brosd heads were then listed ceriain {llustrative
ebilities and dispositions, Thess, the committes suggseted, might
easily be supplemented by many more drawn from the obsaervation and
experience of teschers or from the systematic amalyses of aducational
and sociological investigatoras. By some such process long lista of
detailed objeotives would in time be secured, to serve as checks
" ageinst the exieting curricula, and to suggest what new materials
mey he added. It would be discovered in the aourde of thase opsru~
- tions, the committas thought, that pupils had more life needs in

8
Ibidng Ds 98,




comnon than the present amount of required work in the high school
geemad to recognize, These common needs must rirst be provided for,
than.differentiatad group needs, and Pinally individual needs.

Biological Theary

Aotually bilologleal theory consivts of some encient but not veory
eagily stated truths about organisms in general, due largely to
Aristotle, Hippceretes snd Harvey, & few great prinoiples such as
those formulated by Derwin, Mayer, Claude Hernard, and Mendel, and
8 vast mass of faets about individual organisms snd their perts
which are still aweiting sdequate generalization,l0

? L. W, Webb and others, editor, High 8chool Curriculum Re-
organization (The North Central Asscciation, Amm Arbor, Michigan, 1933),
Pe 13u

0 J. B. 8. Heldane, Daedalus or Science and the Future (Kegan

Paul, Trench, Trubner end Co., Ltd.,"ﬁromdmy House, London, 1924),
P Bla
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