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mSTORICAL INTRODUCTION 

Primitive mn gained his knowledge of what is now oalled biology 

by .means of his 1ntil1'l8.h contaot w.I. th ruthless natural laws. When a.nd 

how he came to think upon. life and its relationships is purely conjecture, 

but that he did have :many illogioal, im.portant, ideas about hitJ environ

ment is a point in whioh historians are entirely in agreement. In his 

poor. stupid way, the primitiVE! ancestors of mankind laid the neoessary 

foundation for civilization. Life, death, health, sickness, growth, tood, 

8lt\otion. and homicide were all wi thin the aownon exptll:rience of the early 

h'lXmlUl race. The inability to fathom the mysteries of life made it neo

essary that Buperstition be oalled upon toexp1a.in that vtli<:Jh is now 

OOIllnon knowledge. The important thing was, however, that these things 

attraoted his attention, Without which there would never have been the 

long, unending series or investigations that has lead us to oorpre:teent 

knowledge of the phenomena 0'1 li:1'e. 

Within the reach of written history oan be found the views of suoh 

men as Democritue, Hippocrates. and Aristotle-... the f11'st evolutionist. 

Biology as a separate Bubjeot...matterunit 1s a recent addition to the 

great fields of soienoe that have fired men's enthusiaellll. but it has been 

an important plrt of all the generalized scienoe since the time of Comenius. 

1 J'ohann AmoS Komansky. 1593-1670, 

1 



Ria view on eduoation was, "satting forth the 'Whole art of teaohing all 

things to all tnan••• tha t the entire Youth of both sexes, none being 

exoepted. shall quickly J pleasantly J und thoroughly beooIO.El learned in 

the So iencellh .. ,,2 

Sir Humparty Gilbert, a oonteD1porary ot Oomeniua. proposed for 

'the Etlgliah t\t\Jademies a. course or 1nstruot1on inoluding natural philosophy 

and phydos • 

.Ii long line ot Europea.n leaders have vitally a.ffeoted the trend in 

educational philosophy in Europe and Amn1oa. John Oa.lvin (1609 ....1564) t 

althoUilih he never toraaw it, is cons idered to be tne fa.the 1" or the publio 

sohools. During the seventeenth and eighteenth c entur1ea, Looke. Rousseau, 

Pestalozzi, and Herbart were the great contributors toward. n:takingeduca.

tion what it 1s today. It was IWt until the nineteenth century, hOWilver. 

tha.t adanae was 1ntl"oduoedinto education as an ideal sohem.e of training 

for complete liv:\.J1S. Perhaps no ORe man 1$ more responsible for the 

movement or puttiIlg soienoe into the schools than Hel"bert Spenoe);', an 

:En.llishmn, who may be r ighttully rega.rded. a.s the philosopher of' the 

soientific movement during the ltatter half of the nineteenth oentury. 

He 00nteadad that soienoe is the ideal educational. sdljeat for the sohools 

beoause of its utility. 'Utility is a strong detense tor a.ny subjeot. Any 

subjeot that reJ.':ll2l.1ns in the sohools and stande the tast CIt time, must 

sooner or later have the mBsur11:g stick ot utility applied. to it. 

2 Johann Amos Oomenius. The G~eat Didaotic, translation by M. W. 
Keating (Adams and Charles Bl8.C'k"';1,ondon, 18(6) J p. 1154. 



CHlJ?TER II 

THE GENERAL NATURE OF BIOLOGY 

The posi tion is commonly taken by t he zealots 111 any branch of' 

.019n08 that their sUbject 1$ a verita.ble matrix, arounq whioh the whole 

range of relat&d sUbjects sheuld be built. \V;ltb this idea in. mind there 

is a constant rivalry between ,the closely related sciences for leader

ship and doai:nanoe of science in general.. Much of' too rightfUl8ubjeot 

l:l1Iatter in any field is neoessarily taught under the heading of a rival 

sQience. This is not 8. condition to be deplored. but rather fa fine m&ans 

of' integrating the '0u.rr1culum. However.. the proponen1H:J in a giVen field 

of' sGience should recognize those inter-releti onah ips sa alleh ani e nrioh 

this lateral oorrelation materia.lly.. There is a great amoul1\t of over

lapping by this procedure whioh will tend to tear do'W11 the $ ubjeotmatter 

lines tbat have so loni. :IJle:na.oed the perspective of edU'eational objeotives. 

Rather than to eoneider eaoh oompartment as though it were in 

oompetition with all related subjeot matter compartments and therefore 

bound to justify ita existenoe as a. separate a.nd distinct entity. why not 

recognize the relationships and consider the common fundamental obj$otives 

as the ends worthy of their existenoe? The demands of $peolaliz{~tiol+ and 

the pride in same have oonspired to make nsn Seek to label thElllnflelv~s With 

no other good reason 'Ear BO doing. To be a f!P ad chamist, one m~t; at the 

same tiIll$ know something or physiOs. and. .!!!! versa. To be a good biologist 

one must at the earoo time be somewhat of a :phyoioiat and ohemist. These 
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1nter-relationah1;ls in the soienoes are obvio\Jl!lly legion. T'ne tendenoy 

b.as been 1'·01' each soience to establish itee1:t' as th e cHmtxoal aora around 

which all the other sohnoes are olustered as subordinates 01' oontributors. 

Peoul1al' as it may seem this oan be done with any of the exact Or a.pplied 

il!loiene.e$ from math to soaio1ogy. It ia beoa\SG of the inter..relationship 

of the whole glU!lUt of'man's knowledge that auohvariable olassifications 

am evaluations are possible. It is like trying to deoide which is the 

more important pa.rt 01' ltl hom.e, tho father, the mother. the ohild, or the 

house they live in. Or. it is like analyains a rn$n; one could set up the 

nervous system, the diges'!;! 'Va system, the skeletal system, or any other 

system, as the central core which serves and is served by all other 

sYstems. 

Soience in i te broad applies. tion includes t he sum total at man's 

knowledge. The names that have been applied to its b rttne he S are for 

oonvenienoe rather than for isolation. No single branoh oan sustain 

i t$elf alone &111 more than a man's arm can exist by itsel1' ai mply beoause 

it is highly organized, speoialized, a.nd adapted to a de1'ini te type of 

servioe. '!'he hand was not n:e.de for the brain nor the brain far 'the hand, 

nor the stomach as the alave of both, but all the parts, highly organized 

lIl.nd individ,ually named as they are, marely make up the single organiliun. 

Now, wba t shall be the lippl'oaoh in teaching the subJeot matter of 

a given aoi0noe~ How long will the fallacy of separate sciences go 

uDohallenged~ To teach them a.s separa.te, all-important entities oo~ 

parable to training a child to walk by :t'i rat teaohing him to UI!H~ hie 
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right leg and then the use of his left.. No single sub jeot is self' 

suffioient. There are, however, oertain fundamental objeotives that 

transoend. a.ll sUbjeat matter lines. 

TO illustrate with a single 'Bo-called' unit sUbjeot, biology 

could very WEill be done away wi th as a sohool sub jeot. The objaotiv8S 

Whioh it includes could be paroelled out to related lilu'bj aots and nothing 

lost. Therefore the impoX'llant thing about any b ranoh of' a oi eno e . that 

exists as a teaohlngcompartment is not neoessarily 1't8 unity but its 

utility.. It is d.oubtful that any Bubjeot should 'be assigned detlni te 

60 jectivea as a genera.l aS6'Uf11ption. Rather the aims of the subject 

should be Worked out as embracing some 50 or 100 objeotives. The objec

tives, which would duplioate thoBe of other SUbjects, could be parcelled 

011t to the sUbjectsoffared that could roost readily lendtuerns elves to 

the SerVice. ,,~s in the oase of the b 1olog1oal 00 jectives, they could be 

assigned. to phys:l.ology, physioalElducation, hygiene. historY', ohemistry, 

and ];>ossiblY' Eng1ish. 

What is true for any single subject 1$ probably true for a.ll sub

jects. The definite objeetiv6Is of the sum total at t~e constant subjeots 

in education could be enumerated under their appropriate cardinal objeo

tives. These neoessary fundamenta.l objeotives c auld then be assigned to 

such olasses, regardless of the name for sa.me, as seem equipped to handle 

them. By this prooedure, it is doubtful that IUlthem1'1tics, .I!lxlgl1an, or 

spelling would persist as subj ects, but thei r objet3t1v$6 aa now conceived 

would be incorporated in any and allot the remaining subjecrta. Reading, 
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grant1'la.r,spe1l1ng, COlnlX)fiJit1on.t and the like are as roact11y learned in 

geography, history, and commeroial eUbJeota taS in S0parate oourses designed 

for the purpose. This is especially true a.bove the intermediatl':l level. 

There are certa.in fundamenta.l principles or th~ branah of science 

called e1ology that should reaoh all Qbildren regardless of whether it is 

dbne in 8. biology olaes or throUSb. the medium of se~$ral <1 la.s~ults. 'fhrough

(')ut the elementary schaelst the lHolog1cal ob3eot:l.vea are gemu1'eI.l1y quite 

well oovered in their nature s1nady, :phya101ogy a:nQ hygiene, and to e. grea.ter 

or less. degree b otber suajecthh In the high scoool.'the OO'li:l.l'se ia usually 

qtt:1.te .gen$ral in nature and includes rne:t!lY desirable objectives. The oolleges 

are parha]lS the. grea.test offenders ot all. B~aus\. ot theixospeo1al1zed 

departments and subjeots w1 thin departments, they otten requ,1re som.e ene or 

two sJPGoialized oourses for tb.e f so-oalled t general cultural value that makes 

one well...rounded. These oOU1's.es 21'& oeUln0nly requl1l'ed ·for Qonvenience sake 

rather than baoause ot.any preoGlllc611ved general value. If any COUl"se in 

the department is to be required, it should be e. generalized oourse that 

will do what it is intended to do--rathterthan a speeialbed OOUrSEJ which 

preSUptJoses general knowledge. The SlirJ1'e introductory. couX'·,ses are commonly 

required of those students planning to specialize in the department filS of' 

those sttDjected to it to round out their aoademic training. 



OHAPTER III 

EIOLOGY IN ITS PRI!'BENT SETTING 

The en'thus1a.st1e teaoher of 'biological Se181ll0$QU eearoely find 

tiime enough in a school year to present all that is felt tooonstitutllll 

80 full ot onmlpeaent pI'obleu that 1t is di1't tOlll t to refrain from. 

spending time out of' all proportion tit) t ts importanoe apon·somEt phas€! of 

tht &u'bject whiehcatches the fancy at the class or more oommonly ot the 

teaoher. Again, the teaoher lJl&.y attemptl to cover the whola range of the 

preselons are lett ",itb. the pupil. '!'his viewpoint 1s well presented by 

1
Professor i.a. Downin$ ot the Dn1:vEll'si 'by ot Chioago l'lhen he sayst 

Indeed the wealth of o1i:portuni ty 1& freql1ently the undoing 
01' the high sehool course in bblOiiY. Both textbook. ani teaoher 
undez'take so muoh that nothing is thorol:1/ghly done. I t would b., 
w1ss for the teacher i2. select!.!!!I.!!!. Bl!ciU,o th1m.ga to 
acoompliSh. ~ese should' inolude certain. :prtnc 1])1•• 01' biology, 
at maximum social value, oertain 1ntereot.a and appreoiative 
attitudeS or mind that need to be established, certain habits 
at. thought •. Testsahould be devised and a.pplied to make sure 
that these few things have been thorol:lghlyaecomplial1ed. 

It is tor the purpose o'foutlining the limits u.pon the oourse that 

this trea.tise is presented. The wx'1ter hopes tha.t "the Objectives as 

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

1 t. W. Webb and others, Editor. Hi&Sh School, O.urrioulum!!.
<?r~a.niza.tion (The North Oentral Aa153oc1at1on or Collages a.nd Secondary 
Soheols. Ann Arbot'. 'Miah,igan, 1933). p. 228. 



significant phases ot b101o~ which should in some measure be presented to 

all pupils. This is not an attempt to standardize the $ubjeat_ however. 

19iology bas pr09ably progressed beet as an important contributing sub ject 

sinoe it Ms not been standardized beoause of eollage entrance requirements. * 
The O~l'.llI$11ft8e of Ten in their famou.a report ot" the oonterenoee held in 

Deoeniber. 1892. made I).O mention of 9;1.01087 I!lsan aoademio unit tor study. 

They tiid inolude na1nl1'al history l'Jhioh is the parent subjeot. This subjeot 

dealt mainly with morpholo!y_ olassification, physiology and hygiElne. The 

tollo'll'dng 1ll."El typical r$solutione to be found 1n the report of the Qomm1ttee 

on natural h1Bllor;r 12 

Resolved. That it i~ th~ jud~nt of the Conferenoe that
 
Wliile the ;principles of hygiene should be included in the
 
'Workot the lower grades, the study of' ph1g101o~y asa
 
eolenee may best be pursued in the later yeSArS of the
 
hip school oourse. We recommend that in the high school
 
Ill. daily Jller~od, tor one half yeQr, be devoted to the stuiy
 
Of anatomy. physiology and hygiene. with as large an amount
 
of praotioal work as 1s possible.
 

Resolved, That III minimum ot one year's study of natural
 
histori $hould be required. in avery course in the high
 
school. and that at least three fifths or tbe time should
 
be employed 1n laboratory wot'k.
 

}18solved. That the general oom.parative mor:phology ot plants
 
and. animals be ree ommended as the part 0 f natural hi story
 
moat suitable i'or etudy in the seocndary and lower sohools I
 
that in the primary and gral"l'lOlB.r grades there should be a
 
atudr of gross anatomy. and in the seoondary Bello ole til. st'\XIy
 
of minute anatonw.
 

* See Table III in appendix. 

2 Report of the Comttee of Ten {Govermoont Printing Off1oe, 
Washington,' D. 'b7;" 1893l. pp •• 138':61:



9 

Note.--The study ot bot@y and zoolos;y sho1.Ud inolude a
 
general view of' the plant a.nd animal kingdoms. 11m! ting the
 
study ot' 'botany to flowering plants and ot zoology to two or
 
three sub-kingdot:l1l:ll of a.nimals, gives the leaTneI' implllrfect
 
and distorted ideas. The plants and. animals seleatedfor
 
study should be typical forJtlB, or. types, and. at the same
 
ti.Il1a, When possible J to I"I1l6 familia r to the atudenta, or
 
common in their Vicinity. In the lower grades the work
 
should be a study of 11vi~ forms, at the pla.nt growing
 
and of thenn1mal in action. Here the steps should be (l)
 
lite and :£\motion, (2) strueture. (3) oompa rison. NAr$
 
analysis or identifioation is believed to be of very Ii tile
 
value. 'rQO lllQ.ny seientifio. or teob.:aioal terms ahould be
 
avoided. No text-book mhould be" used below the high school.
 

The work in the bigh school should be 8\ study of' minute
 
anatomy and 0 lasf!l1:f' ice.t 1on.
 

'I'hroughout all the work1>he aim Mould ba to make the
 
observations and notes of the pUDila systematio, olear and .
 
ElJtaQt. Careful dNWinSiJ shQuld be insisted upon from t18 .
 
beginning. If effort is made to bevs the pupils obtain olear
 
and exaot idGe.s. 8.1i1d to e~preliul ·them olearly and. exactly in
 
words or by drawings. tAe study will be ste eassful as a .
 
dep4ll.rt~nt of SQielloe. and at the sal:OO tlrra~ val.Dle aDd
 
att1Q lent fl,S an a 1.4 in training pu.p ils in t he arts ot
 
$xpressia:a.
 

I'll is obvious from the above· f;lx~erps that the cormn1ttee were deluded 

by the tb.eo:ry of to1.'l1:lal discipline into giving men attention to aoademic 

details than to praetioal values. It is interesting to note that aone ot 

the skilled. €Iubjeots suoh as art is reported on by the oorom1ttee. No 

doubt. this 6tccounts for the fact that $0 much emphnsis is plaoed 1i1pon 

drawing as an important part of the '50..called' natural so1ence. This 

tendency has been inherited bytha subjeot of biolo@:Y to a considerable 

extent although the ;praotice is extremely variable. Dr. Baird in his 

study at tlle biololW notebook3 found tha.t the amount of oredit allowed 

:3 Don o. Ba.ird. 3l3tudI. ~ Bioloil Notebook !2E.!s. .tE. ~ YOTk 
state (Teaohers College, Columbia University, New YOI'k City, 1929), 
p. 83. 
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for notebook work variEls from no oredl t to fifty per cent of the student t s 

grade. 

'fhe inelina:Uon of the progressive educator today is 'bo discount 

the va:lu& of' formal disoipline and to strive toward intelleotual training 

in preparing pupils to behave wisely in a g1van aoetal set"ting. As 

Dr. 1gemiashkeviob states,4 "EcluO'ational psy@hology has shown the. t transfer 

of learning 1spII)ssiblewith regl1l"d to intoI"Illation only in the oal8Eii' ot a 

Situation similar wholly or in :Part 10 that under mioh the learning was 

aoquired." 

The committee att.empted to llJIElke the subject rratter that has been 

1I1OStlyabaorbed by biolOb"Y a standardized col1eg$ ent rano e requirement. 5 

Resolved, That the year' Ii 'WOrk in naturalh1story', as 
outlined tor the high sch.ool, should 'be nqu,lred ror 
ont:ranee to oollege in every oou:ree; the. t the examina.t1 on 
should be both a. written test and a le.boratory test, an4 
that the laboratory' note books 1 cov$t':Lng the yearts l'Ork, 
oe·rtified by the teacb,e.r as original, should be required 
at the examilNltion. 

Despite' "thiS ea.rlY' reeomnendation and the ever increasing popularity 

0f' the subjeot of'biology..* it is still u:ne.oeeptable to El large peroentage 

of oollegea as an an-trance unit. This seezns to be especially true in the 

N'':'I'th Oentral states.# The colleges: that do aoeapt bic>logy as an entranoe 

4, Michael Derniashkev1oh.~Introduction .!2. thePhiloso;ehz .2t 
~ducat1on (Amarican Book 00 •• New York, 1935), P. 226. 

5 :Report E! lli o.o.mm.ittee E.!.12, ~. ill.: 
* Bee Table II, appendix.
 

:/} 01'. ante, p. 8, A,lao see Table III. a 'Ope.ndix.
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unit seem to be rather skept1oe.l of it as shown by the followmg excerpts 

from replies of registrars trom whom intoX'lm. tion was requested. 6 

We do ll.0t at present aooept the Regsnts exam1na'ti an in
 
Biology but we aocept the Collage lIlntrane ttl Boa.rd examination
 
lli1. £U.olEllgY. Th.e Blo1o{W course is approved 01111' after a
 
satisfaotory notebook is submitted to us.
 

It would be naeeSS8.:ry foX' you to bring yo ur notebook to
 
get rull elt'edit for your Biology_
 

If you J1an t~ ,~sent for admission to "--~ Oollege your
 
year's work in Biology by passing a "---University examination
 
in that subjeet. it will be necessary f~ you to hand in as a
 
part of the examination a. notebook certified by yOM teaoher.
 

By way 01' contrast, to add a touoh of progressivism to these other... 

wise rather stultlty:Lng :pronounoements, this answer from iii. college president 

15 quoted. 

In keeping with the best ed:uaat1onal thinking of the
 
day.·· and am a :result of earetul experimentation over a
 
PG~1od of four years, the Oolo1'al1o state TeaoheX$ Oollege
 
has aeoi4,ed toadtn1t uy h.igh $ehool g~duate who is
 
reeo:nmend.ed by you (.High School Principe.ls and. Super...
 
intendente) \\ho has health, charaoter, an.d e.bili ty to do
 
eollege wo:rk.- ...Qoorge Willard Frasier, President, Oolorado
 
State 'feachere Oollege. 7
 

l101oll ~ the ~ 2!.. Secondal1 EduoatiQn. 
, 

From its~arliast i.no f.lption , the high ElCho 01 lnc>Vettent has been an 

atteIl1])t to free secondary ea:ucation from college e:stra.noe requirements 

and particular ph.ilosophies or soholast1c cul tures. l'his was the avowed 

);lw:'p9$e of the first publio high sehool whioh opened in 1821 at Boston. 

:blow-ever, thliJa~ ideals were only partially oarried out. Outside forces 

IS Baird, ~. ill., :Pl'. 91-4. 

7 Loc. cit.
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regimented and etanda:rdized the high. sohool just as they had done 'ltd i~h the
 

Latin-grammar scheol and the aoademy,
 

The next 1mpor1:al;lt step was the a1ipointmeJ;l.t of the N. E. A. 

Oommission on t'he l1eorgani:Aat1on IDt 8eoondaty Education in HH3. Thtlt 

report or tb.lsC01llm1tt.e £lave impetus to the earlier ooneept1on in 1893. 

in which they stated that, Uwhat tits t0~ lite Will also tit for eollege 

if it is aeadenti.oaud righ.tly tauglat. t'I This wasadireot rev$rSli\l or the 

prevail1.ne; opinion the,t. "what f1ts for oollegebel!rt fits tor Ute." A.s 

II result of their etforta, in una they presented the ee:rdinal pX'inoip.les 

of secondary education which have started a oomplete renovation in tne 

a.ims, ideals, and methods of th~ high school. The subject of biology 

has developed since this report ,\,\'8/,S made. Poasibly this aClllounts for the 

faot that it as no other SUbject aeetnB to :fit any and. all of these objectives. 

~ Biolo~1eala:L};proaQh.!2. the Oardinal Objectives E!.. SeQondau 

Eduoation !!i~ the~r Soeia.llI S,iil1;i:t1oant~~lationsh1:es. Nearly every 

phase ot biology touches directly or indirectly some oontributing element 

to the health oi' the individual. Within pre:cetically every objective, 

there oan be made some eon1iiribut1on to citizenship. Thaoonnection is 

obvious in such topics as one's duty to quarantine ObSelI.M'aD.ce, oonSEJI'V'at ion 

of the natul'al resouroes. sanita.tion, and the worthy use of' leisure time. 

Leisure time as a oardinal principle· finds ample ex;pnss1on 1n the interests 

and appreoiations developed in nature hobbies, gardening, photography. 

raising animals, and obsJ(!t:rv1ng and readi ng abou t na ture in general. These 

activities for.the most part make for worthy hQ'ne membership along with 

the care and preservation of foods, care of ~oundB, landscaping, and 

sanitation. 
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Tha subject mat'tHu" of biology cent ributes direotly to the preparation 

for several professions and occupations. .It is ~e.s11y .EI een that medioine, 

nurt:ling, entomoloBY. aan1.ta.ry engineerin.!lr tree surgery. forestry, animal 

husband1"1. and var10u6otber bre.nchesofagrioul turEl ~a'6 built sqU/i.\rely 

U'jW)n b1010~lcal foundations. 

Biology. too, lends itself readily' to ohaNot@:\!.' t~inins...~nalog1e6 

oem be dravmli>D, 0rpnbation and (}oopElX'at.ion.. Also tllffllPupil's und.er

standi~. $ppreeiation. and fee lin/$. tor na..tural laws are widened and 

enriohed.. 



THE METHOD OF i\PPRO(\.CH TO THIS STUDY 

This is not BO muah a study of methods of presentation that have 

.be&l'l used as it is an attempt to present a systematio, logical, and useful 

approaoh to the study ot the subject of biology. Perhaps, too many 

statistioal atudies have already been made of things that can De only 

poorly measured by any quantitativa scale. 

This idea is expressed by Dr. Lull: l 

In our menyand varied attempts to psyohologbe eduoation 
and then to appraise the resul ts by quanti tutivEl measurements, 
we laok a thoroughgoing knowledge am. appreoiation of the stuff 
of which oivilization is made. It may be a trite statement 
that, if education is to parallel civilization and finally 
improve the social order, the ouITloulum uakers must, first 
Gfall, understand o1vllhation. But "the appalling fact is 
that even the leade.r:; in the profession of. edoo ation are laak
ing in this fundamental respeot. For fll quarter of a OEl11tury 
the schoole at education of' the great universities havEl been 
tu:rning out Ph.D.' s in Education. In the latter hut ot this 
period the 11' tr:ainlng has c c.na1ated lnainly in studying existing 
school praetio8s,setting up so-oalled valid and reliable teste 
with wh1.oh to measure the produota of the eXietingsohool 
practic6B, statiaticaHzing sohool prooedures, and oomputing 
medians, averages, the least poasible erxor, etc. All of 
this work in scientifio teohnique is valuable, of course, but 
it is as if' the roof, plumbing, and fixtures of the eduoational 
edifioe were being built and installed without Elny oonsider
at10n of the foundation structure. The fundamental problems 
of OUITicuhun construotion, howevl:'lX', have reoently begun to 
share tho field with other liu@s of educ~tional rasaa~ch. 

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

phenomenal, but it i13 ingenuous. It 18 the method l:lugge"tad by the more 

- _._---
1 H. G. Lul1, j3eoonda:z ~duotltion: OriElnte.t1o~~ :P:ro/iram 

(i. W. Norton and Oom.pany, InCl., New YorK. 193~J), p. 175. 
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oonaervativEl of the progressive educators who contend that there is much 

that is worth saving in the established, compart:roontalized sUbject matter 

of the traditional curriculum. They feal that lll!'Jr9 can be acconrpliahec'l 

by redirecting the established curriculum than by scrapping the whole 

thing and reaortiIlg to the X'$.cUcal revolutionary methods of the ultn. 

progressive. 

The Viewpoint is that the curriculum must be soo1alhed not 

suddenly but by gradua.lly working into it.8. logioal. workable prooed.urE!. 

This is done by going back to the fundamental principles upon whioh the 

modern curriculum is supposedly built. Almost all will admit that the 

oardinal objectives of seoondary eduoation a.s set up by tbe N. E.,~. in 

1918 are worthy ideals. Oonsequently they are used as starting points 

in seleoting the signifioant mterial for any subject. The implioations 

and problems arising out of eaoh objeotive. in 80 tar as they are within 

the aoope of the given SUbject. are then al'proaohed througn the rather 

definite although overlapping areas, namely the oommuni ty, the state, the 

nation, and the world. The applioation of these objao·bives in the va.rious 

areas are o onsis tently set forth in tams of initia.tive, sharing. 60

operation and desirable social oonsequences. 



U£:ALTH 

I~	 Health aeti~itiea in terms of socially signifioant meanings 

involving initiative,. sharing. cooperation and desirable social 

oonsequenoes~ 

A..	 The oonmunity as a major area in signifioant social relations~ 

1.	 To understand how the various types 01' physica.l reoreation 

may be used in developing and aa:t:'eguardi ng good health~ 

and how to seleat those types and organize them as a part 

of one's daily living in ways that wi 11 give the graatest 

enjoyment and the optimum results for health~ 

a. Biological hobbies. while primarily important as .	 . 

leisure time aotivities. are obviously conduoiv& to 

mental and physioal health. Interest in aquaria an<1 

terraria, gardening. landscaping. f'loraoulture. the 

raising of birds and other :Pets, and the study of 

plant a.nd animal life provide a. most wholesome ralief 

from	 the economic and sooial strain of everyda.y lii'e ~ 

b.	 An interest in end a knowledge o:r the habits, eoonomio 

importa.nce _ and class itica.t ion of thll plants and ani:tn!\'il 

life or the oomnmni ty will encourr:Lge hiking and other 

outdoor act1vi ties.' 

2. To understand the proC1.uo tim a.nd aara of wholesome pure 
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toods and drinks an.d their uses in the best possible dietaries 

tor individual pupils. 

a.	 The m.aning of the balanced diet as an inesoapable natural 

law shouli be tb.oroughly understood" 

b.	 Study thEl fooda tnt are produced or manufaotured in the 

eo~1ty from th$ standpoint of: 

1) Nutr!t ion 

2) SOurC8B ot: oontamination 

3) Precautions taken to prevent contamination 

~) Methods 01' storing, transporting, bandling, and 

preserv1n~ 

6)	 Methode of determining the presence of harmi"ul 

bacteria 

3.	 To unieretand the relationship of' tbe plant and a.nimal life 

of the oammumity to acoidents, heelth. diseases, poisoning, 

etc. 

a.	 To recognize and know how to treat the bites 01' spiders. 

inseots. snakes, and other poisonous animals. 

b.	 To recognize edible forms of plants and dietingulsh them 

trom the poisonous types. For example. the types of 

mushrooms may be studied if they are important to the 

007Ili',unity. Certain type;::: of' :na. t1va plants are used for 

rood in almost all oommunities. The values, dangers. 

and pr~caut1ons advisable in identifying, gathering, and 

preparing these foods can be pointed out. 
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c.	 '1'0 raaognizEiI the poisonous plante of the aonmun.ity l3\1Oh as 

ivy,poison oak. nettl$s. eto. 

d.	 To reoognize plants that are detrimental to health in 

Jleeuliar ways such as the ragweed which is the main oause 

of hay..fever ratber than this beautiful goldenrod. whioh 

has been wrongly blmmed. 

e.	 To understand how oertain diseases and p8.1'8.sites are 

tra.nsmitted, when they are found :in the aonmunity, and 

recognize the al'ternate host 0 r peouliartransmitting 

agenoy. Cases of this type that may be i'oulild in the 

cOlmluni ty are: 

1) yellow fever 

2) malaria 

3) sleeping siokness 

4) hookworm
 

6) tapeworm
 

6) tr1ehinella
 

7) intestinal worms
 

8 ) typh<,>id an d paratyphoid
 

9) tularemia
 

4.	 To understand all of the health need,s of the home, sohool, 

and community at large in terms of thl scientifio prooesses 

involved and the need tor the oornphlta esttiblisbment or. the 

highest standards of health and san1tat ion. 
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a.	 The sanitary oondi tiona of t he swimming paola, .soower8, 

playgrounds, sewage and garbage disposal, and ita relation 

to the eontrol of oontagious am 1nteotuCl'U8 diseases. 

b.	 l"nalysia: of the watllll' flIupply. 

c.	 Methods of oonil!latlng 'flies and r;>ther iua60t -peats. 

d.	 The signl:f1Qanee am need tor retrigeratiel'l.. 

e.	 '1'b.e oontrol of baoteria throup th~ boiling ot Cirinking 

_tel', the pasteurization of milk, am simila.r prooesses. 

5.	 To unde];'$tand the e i vio, sanitQr'Y; and m.edioal pl'OO eaees end 

servioesrequ1red. tor the oontrol and abolition (£ contagious 

diseases of the oommunity. 

EL, Study the aci anti tic methods of oornbaUng 000 tagious 

diseases such as isolation, 1ntnunizatlon, and fumigation. 

b,	 Study the eOlltagiol1S diseases 0·'£ tho oommuni ty trom the 

standpoint 01' met.hods of preve.ntion, and the trela tmen t 

tor eaoh _len oontracted~ 

c.	 Study 'bha work of the membel's at the medical profession 

in relation to contagious diseases. 

6.	 To understand the struoture and physiology ot the hl.lUlllJ:l. body 

in relation to typical social situations in Which the individual 

lives and 8Dgagea in $otivitiee. 

a.. What haat ts shall be fonned in view of t M physioal needs 

of	 individuals'? 

b. A knowledge of the l' unctioning of the varioU5 systeXl1) of 
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the body and the interrelation of them. as i taffects the 

tatsl operat i OIl of the fi'lln1l11'e o'I'gan ism. 

c.	 bt ahal! be thebaln.otld regimen of exero1se in relation 

to the types ot vaoations carried on by various individuals'? 

What habits ahall be formed in view ot the physiaal needs 

of Indivld1:,U.\ls? 'Whla1l is the effect ot specialized and 

excessive exero lse upon the balance of the organs and 

general health? 

7.	 To understand the outetanding def'eots or prob lens of the 

communi ty vhieh show a gen.E1r.al laok of'adequate biological 

a"	 These should bEl well understood by the t eaoher a.nd he 

should do everything in his power,in school and out, to 

remedy suoh defects, or, a.t least, to at'ba.ok such problems. 

Is there a. ~oblem ot the laok of proper sewage·a.1sposal 

methods as indioated by genaral observe. tion, o,r: the 

prevalenoe of intestinal-borne d iseasee? Is thare a 

general lack of knowledge of the t~anemisaion of disease 

germs a.s indicated by the spread of disEllllses in the 

oommu.ni ty. the causative organisms of whioh are commonly 

spread by ecntaot infeotion'? 1'0 such problems a.s the 

foregoing J the biology teaoher should be alert and he 

1should inventory these in this survey. 

1 William E. 001$. The Teachin~ £tB1oloil {D. Appleton-Oentury 
Oompany, New York. 1934r;-p. 47. 
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e.	 T~ become familiar It'1'11ih the sellenl prinGliples of 0101013" the. t 

heve IIiI. d1reQt btli),dng U1JOn hedtho 

FA. The DlIi)thods or water pur1:t'ioa:t1on. 

0" The gltrm t1atUl'tj) Qf disease. Some demonstration of suob 

l$imple animals f!:l.S paramoeo1an, ElU1OElba, simple plants like 

pleuocoeous, bacteria., to help B'l:udentliJ realize how 

emll they 8.1"e, how simple, and. yet that they perfo];'In 

the usual lite functions. Jb:perienoe in growing molds, 

to get olear percepts of spores, and a ~ealizat1on that 

thEUi11ll lowly forma reprod'l,lOe only thElir own kind. Knowl

edge of various forma of baoteria., like the baoilluB of 

tubeJ:'Ouloaia t the pnaumoaoa.cms, the spir1llum of anthrax. 2 

c.	 What is bdng done in yOUl' oommunity to safe ~uard the 

dr1nk1net water, the milk supply, the food supplies in 

stores? What is the work 0'£ the local and state health 

d.	 What b.a.:bi ts illX'e most USI)flil.l in a.void! tg. oOmntunioable 

diseases,? Rave the students made a list of these? mnt 

mthoda oan be used to oauae a general ~doption of these 

habit$Ul the oommunity at large? 

B.	 The atat& as a major area in significant aoeial relations. 

1.	 To understand the meaning end irnplioa tiona of' eueenio laws 

and. su.ggesting wbe re the", fall short 0 f a balanQed Dr~ raID. 

2 L. W. Webb and others. editor, I:1ifSh ~,OhOlol 9.);1:1:'1'101.11 um Reorianizati on 
(The North Oentral ~ssooiation. Ann Arbor, ~ohigan, 19~3), p. 213. 
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13._	 Seek out the state 'laWs that are devi sed tor raoe improve

ment. How eftective are OUJl' marrlagEl laws in preventing 

the birth of uttdes1:rable and ineffioient ohildren? Study 

tneapplication of the sterilization law aei t a.pplies to 

the inrtl8tea of state institut ions. Examine ,the rep::>rts 

of the El'tatlll institutions tQgla~1'1 q iDaigh t into the 

ef':f'ectiveneSfil of tbe I9te:rllbat ion l-aw u now applied.' 

b t	 Stldy thElstati19tics present,ed bY' the eevaralstate insti.. 

tt1tions to note the trend in feeblemindedness, insanity. 

and criminal!ty. Has the p:reblem been lessened s'1nce the 

eaotment Of' the eterilization law? Why? 

h	 Wln:at has been the atti t'Ude Qf the ohurohes to'MU"d eugenios'? 

What 1s tl11e a.tti1n.;1d.e Qf tll,e MetUeal Association? 

C.	 The natione.s 8m&.JQr arelll. in signifioant sooial relations, 

1.	 What bas been aooOOlplished by the National C'tovemman t in hea.lth 

edt108.tien ana, oont%'01, and what are the .present plana of the 

Nat1o11'a.1 Bislth Administration in relation to the cities and . 

oomnunit1es? 

a.	 What does the National GOVl9:J."1!Ul]$nt do, 11' anything, in 

isolating and tJl"eat1ng dreaded d11i1eaeesliJ;1 preventing 

the pollution. of water supplies; in preventi~ people 

from foreign oountries from bringine; new diseases into the 

United States; in oaring for diseases peouliar to oerta.in 

areas, such ae IIlIIllaria, yellow fever, typhoid fever, and 
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hookv.ormJ sanitation in parts at the country in which 

the fOl'ego1ng diseases and lllU3Y others are prevalent? 

b. What need is therefor @Dvernmental researoh to secure 

adeQ.uate treatment ani cures for various me.11gnant 

diseases? 

e. ·Knowledge useful in the oontrol ot situations of every

day life. Let pupils look up and report on the deorease 

indeatb.a from. diphtheria since tha d1acovery of anti 

toxin. tbe fall in the death rate fl'Clm tuberculosis. the 

bave been V'8.cclnated and thoBe who have not. What is a 

eonle.gious disease? "What are some of the oommon meana 

Qf	 cHi>Iltag1011'? Y/ba t is sterilizat1lEln. ;pasteurization? 

Why	 do we have isolation hospitals,3 

2.	 To emph.etf:!liz;e the new developmElll't s in health and. the need for 

oooperation and sympathy With the reoent d1eoOV01i'les in :mental 

ment tor mental cases. 

a.	 Study of e~hasiB put on allowing roore aotivity and 

throwing ort restraint or 1ntrod~c1ng activity. should 

011) 1Ila(i.All., . ProlOOte' h.$slthful t~iDac1ng 1'0 r our QOmll1ero 1801... 

bed rf3<H"llIations 'ao they will not b.' used to an $xoees & 

for examplf' *' golf migh. t -bacomea mes,ne fOl: showing orf 

instead of j~t reoreation. 

~ LoO. oit.



'roe solution of our probhnul. such all rnreat t1"OfA 

retality, adljuetmeut by detonu, tim:l.dity, phobias, 

etc. 

A.	 personal survey of our att11iu<le8 al1l!l 1del1$ Gd. trs.0e 

4their source. 

1.	 ~lIat the gHta't blllc1leriololthte, IJU1 fOe ~l!:ample Pasteur, have 

aooomplished tor the e.d'fane~m of li}nlth lIh31O\1llIlho11t the 

world, I1S well l!UI other eoientieh in tho :t'hldlil of nutrition, 

physiolOgy, surgery, ete.* 

a.	 Here a, stUOy or .1noeulatj,QM ehOl1ld be md./ll. Stlallpox 

was probably the f1rs1l00mM1\\ 1n.tGX'mltional dis.seta 

killed about 60,000, 000 ~I)).ple in lurope., Stu4y 'bh e 1f01"lt 

of !OO.waro Jenner, an &\gUsh doctor. beginning about 179'6 

in preventing smallpox by moans of the development ot 

l'soo1ndion. The next .t\\f,dy should center &roun:l the 

work of Il l'1"Gnohan, Loui.hstcutr,born jn 18$2. It 

killed by heating auan U W'Q1'1lI found in win., in milk, 

4 Hill'h Sohool OurrlcH\lum OlafHa under thtii direotion or H. (].. Lull. 
"'Oene1"al Dillltribution ot Inhrrn&d1ta. i6 Dbj f801l1v @s Amonl S(i)n 1or-iU6\lh ~ehClol 

SUb.1ectlll," (unpublhhed I'f:!l'1"ort. 19:~5), P. 19. 

* Thl0 is prop~rly in the fitld of hi~t()r.rt but until that dQ~rt-
tnfllnt PI'O'P0rly hl'1nd18fi1 th1~ body n,t' kno'ihcl~:~, biology and otl'H~I' £lIohno0 
cour~es will have to oont1nue to do ~O • 

•n	 ........_
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. and in water. He first found a wa.y at preventing the. 

disease of aathre.x in oattle; while Pasteur was working 

to eonquer anthrs.x. Ro'bert Kooh. a young count:ry doc tor 

in Oe:rmany. tOU:lld the oaoterta whioh caw ad the disease. 

E8,.lllteur'lll tinal a13h.ievement was the finding at a serum 

'tae	 Uves ot a:undreds or people hi ttlen by mad dogs .• 

LatBrKoah found the germs that ca.use tuberoulosis. In 

thta	 conne13t1on a. thOl'OUghgoi~ study of the cond1 tiona 

Of infection of tUber13ulosie, ita development, end 

5treatment, should be made. 

b.	 1£xplore the field in tAO devEtlopment ot surgery. The 

first surgeons were barbers who mnputated various 

external portions of' the body.. The first real advanoe

melnt in surgery was aMoIDplished by J'oseph Lister, born. 

in lmgland in 1827. He worked O'l)t two ways of preventing 

infeotions. viz.... antisepsis (meaning against germs)>> and 

asepsis (meaning without germs). 

o. In add.ition to the above mentioned Inen, survey the work 

of suoh internationally famous biologists as liarvay. 

MCCollum, Lazear.,' and leeuwenhoek. 

2.	 What the League of Nations does in coovaration with other 

agencies to improve the health otthe world. 

f5 
Ibid,. 1', 25.-
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a..	 The health \IIOrk of' the League ot Nationashould be studied 

in relat ion to its oontribution to the health of the 

nations. This study should inolude the general set-up 

and o:rgan1zati¢>D. of tinG bm'11tb. l!lomrn1t f ee of.' twenty 

members whioh direous the work thro'li.l8h a. health d.irectol" 

working under the health seotion or the League Secretariat; 

The Far East Commission. the Standa~s oommittee of the 

serological and b101oghal $ tande.rda J the sub-oonlin1ttees 

to.,.. the study ot the mala.ria ,probletn, cancer, tube:rculos is, 

sanitation in J,mbl1o health. tropioal diseasea, sanitary 

eontrol of travel on water ways. etc. 
6 

Ibid .. p. 26.-6 



CHAPI'ER VI 

OITIZENSHIP 

I.	 Citizenship &etivities, emphasizing aativities. knowledge. and 

attitudes involved in the relationships of the home, the sohool, 

the church, business, industry, professions, and othel" 500ial 

agenoies. 

A. The community as a. InajaX' area in significant sooial relations. 

L	 To understa.nd the essential l!IOclal rahltians wi thin the 

home with the view of making the home a better plaoe in 

whioh to live for all of the members of the family. 

a.	 Show the eoonomic as well as the biological dependence 

of ohi ldren wi thin the home. 

b.	 Note the oha.nge which is taking plaoe in regard to the 

sooial and industrial equality of' the sexes. 

2.	 To understand. the ne',da (}f eduoation for parenthood and the 

essential factors involved in that education. 

a.	 ~t'hat 1s meant by biological inheritance. The respon

sibility of parente tor the morals, health. and economic 

neoessities of their children. 

3.	 To understand the problems involved in the eugenio woll"be1ng 

at the people of the community. 

8.. It may be shown how certain unH charaoteri atiosare 

transmitted. Consider the affeot of a disproportionate 



28 

inorease of undesirable charaoteristios. 

b.	 The working ot natural law within the cou.roun1 ty through 

eliminating those unti t to oompete in the industrial 

and physical oonditions peculiar to the locality. 

4.	 '1"0 understand the tremendous eoonomic and sooial signifioance 

of the conservation of natural resouroes around you.r oommun,i ty 

and in your state. 

a.	 Soil, the forests, and plant and. animal life are l;lspec1a.lly 

partinen t to the biology oourse. 

5.	 To understand the problems involved in the d.evelopment of the 

best use and the administ rati on of the ocoupations of leisure 

time in your community.* 

6.	 To understand the scientifio, soaial and oooupational needs of 

the oommunity. 

a.	 Are there serious health needa to be met? Is there a 

general lack of desired interest in home landscaping and 

home beautification? These may be only two of a great many 

con:muni ty needs \l\Ihich the biology course should help meat 
. 1
 

in one way or another.
 

b.	 The major aotivities of the biology oourse should reflect 

the oooupations whioh determine the livelihood at the 

people of the oownunity. The activities and projeots in 

• .Qt.. ;post, Chapter VIII. 

1 William E. Oola, !!:!. :reaohin5 .2£. P,iol0Q: (D. Appleto:n-oentury 
Oompany, New York, 1934), p. 46. 
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a. predond.E.l:llltly agriQul tura.l oommunity will be radioally 

dit'fenn'b from 'bhose of one whioh is largely indus tria.l. 

Aoquiring right habits of oonduct and useful IIIkil~s.2 

Iil.. I.istthf!), <lesirable personal habits that a.re the ohief means 

of avoiding oomnunioable diseases. Make out a soore ¢l'l.rd 

eo pupils oan. 1"EIQord their observanoe ot suoh he.bite for 

a week or two. How shall we get euah habits across to the 

13. '!'be state as a llI8.j or area in signifioant sao ial rela:t1 01lB. 

1. To 1ilnderstand sU0h pub110 problems a.s will be oons:ldered by 

the future citizens you are now training. 

a. Caltservatton. the prevention at atream polluti.on. the 

esta.blisb.ment of public institutions for the indigent, the 

the holll.& are vita.l qu.est ions fa r the tutur e c:1.~ izeXls to 

begin thinking about. 

b.	 The problems at' Qver...popula tion maybe considEtX"so. and a 

study made of the l'Mthods of oontrolling popu~tion and 

adjusting it to the resouroes of tb.e state. 

C. 'I'he nation as a major area in signifioant social relatd.ons. 

1.	 To plaoe definite end distfnot elJ1phas1s on the pX'ohlem. of 

oonservation in the larger mense, i.e. the oonserva:tion of 

*1 

2 t. W. Webb and othere, edttor, Hi~h §.:J1oo1 OurrloultUn. !!!.
or~anization (The North Central Association oteollegliuil and. 8eQondary 
Schools, 1?u.bl1oation Off i OElil : Ann Arbor, Mioh. '. 19(3), 1'. 234 .. 
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hu.tne.n energy and life. at biological resou~ce81t.md their 

soc tal a.nd eoonomio implioations. 

a.	 Thilt 'biologioal futility at war can be show to run oounter 

to nature t e method or the seleotion ot the beet tor 

s'nni'Vl1l.1. 

b.	 The VIOrk ot the U.S. })1010'g1ou survey ia largely along 

'the line of protecting wild life and the prevent ion at 

daI1Jllige by enemies. 

2.	 To understand the bearing of the eu.thenics vs. eugemos 

eontro'Ve't'IilY 0):' Of $uthenics-eugenios aoo'Peration. 1:1pon the 

probletl1 of the fluctttB.tin(~ t~\1a.l1 ty of OUt' natioMl citbem.y i 

a.	 Regardblg theage-lODg eon troversy between env:lronm&nt 

and he~edlty, the present tendenc,y is to admit the all 

itnplOrtant etfects of eMh uIJon the 'b1'111ging about or the 

1ntegrat$d oharaoter1st ica or the individual. Suoh 

cha.raoteristios as 600ial attitudes, behavior. and 

persona.lity faotors are almost entirely the result of 

environment, training, or so01al inheritance I while 

physique, mental oaptioity, and physiolo{t,ioal equipment 

are dependent mainly upon biologioal heredity. Naturally 

there is an inl!Je~lrabla interrelationship bllltW'61en the two, 

sinn training in hygiene vitally mfluelooes one'a 

physiologioal :runotionineq and comrersely oni's physio

logioal etfioienoy profoundly atfeota his personality. 
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B.	 The Intemational a.rea E1:s .a major area. in significant social 

relations. 

1.	 To stress the impoI'tanoe ot: the struggle C1f our Sp:!l 01 (iUS with 

other liv1ner spedes, e.g., inseots, baoteria, etc., and thus 

to dramaUz·e the need for oloser and 1TPxe cordia.l oooperation 

as among the groups and races of 0 UZ' apec laa. 

all If the rooney that is spent in fighting other hUlnllm beings 

eould be d1reot6d.to some or the enemies ot mankind. man 

Ill1.6ht »OSsibly win the war with the 1nseots, tb$ baoteria. 

and other obnox1o'ls :t'Ol'n:\S of' life that threaten his 

supremaoy. 

b.	 All raoes at tlle human species have th$SaIm fundamental 

:pl"ob10!l1s. 

2.	 'fo sow the seeds of w:> 1'111 01 tizenship as opposed to the
 

provineial type ot patriotism.
 

a.	 To teaoh inrportant fa.<lte concerning the livtllsot l1llen who 

have made great d1eoov$ries in the biologioal scienoes in 

the past, and to help pupils aoquire an appreciation ot 

3possible future developments in biology. 

b.	 To reoognize and appreoiate the great biologioal urges 

eolTltllOn to all races. 

o.	 To develop II live...e.nd-let...live a.tt !tude. Oause the student 

to realize that the world is his country. 

:3 Wlll1a.m~. Cole,.QE.• .2.!!., p. 40. 

http:Cole,.QE.�


Olt\PTE.'R VII 

L'l.NGUAQIll 

t.	 Language activities in 'berms of reading, listening. WTi tin.g. and. 

speaklng-...gett1ng seo ia11'1 sign11'it'uant ideas and expressing them 

in areas of important so~1a.1 relations. 

A.	 The major areas of the oomnmnUy, state.na:tional. and inter

national reIe.tiona. 

1.. TO &oQ,'l11re the ability to express oneself in writing f.luently, 

effectively. grammatically and With a minimum of errors in 

spelling and p'Wlatuat1on in the field of BcienQe. 

a.	 There are variQus lIB thode of bringing about artioulati on 

between biology and the other &l eomdary aoienees and 

'between biology I!md other subjects. 

Biology ,English. and the sooial studies $hould be 

olosely artiou.1a ted. The quit8 gensml requirel1lEm t of 

themes and reports in the Bodal atudieaen.d English 

makes it possible to utilize biology topios for some of 

the written work in these sUbjeots. This 'FN!l.1 be worked 

out through a oonf'exeooe ot the teaohers ot tlle.-d1tferent 

subjects and by setting up topios for reports whioh will 

tend to bring about this artioulation. ,ls an example. 

there is good-a i tizenah1p tX'i.3.1ning. biolo~!1 oa1 ·trainin g. 

, .:' 
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nd	 EJ1gl.ish train! ng in the subject of conservation. 

b.	 The notebook which is invariably a :part of the course 

should be nvr>:re than an array of biologioa.l data. It 

sllould be systfJ:rnf4tioaUy arranged, and the same quaU ty 

af eam:POsition., gralniJ1il.r. and spelling should be sought 

as is exaoted ot students in their English courseS. 

2.	 To help :pupils aOl1uire a working vooabulary in biology, thus 

f1JIJ.abliEg them better to 8.pp;reaiate, understard, a.nd enjoy 

).iterature dealirJ.g With blo1ogleal sUbjeot-matter. A 

reaaonable at'ady and drill on tll~ glQssary- of the bblogy 

text	 1s a ml'th..wblla objeotive. 2 

a..	 Much of the ooarse or yu:Lgar talk which pupils may indulge 

1~ is otten partially relieved by the learning ot the 

proper scienti fic name· for certain tuna tiona and organs. 

b.	 Word study ino~ud.!ng the definitions of biological and. 

general scientlt'io terms ara a neoessary pa.rt ot the 

biology oourse, it the student is to be a.ble to rea.d and· 

intelligently report upon printed ~iterial. 

3.	 To aid pupils in acquiring methodn of ge.1n:ing for the·maelves 

information in the biological sciences. 

a.	 Such matters as the useo! dictionaries and referenoe 

books oan be enoouraged and effea-tively taught as a p3.rt 

1 William E. Cole, !h! ·Teaohinl2!. Bipl0t?l (D. Appleton-centu1"Y 
Company_ New York, 1934), p. 72. 

2 
~., p. 40. 
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of the science course. 
I 

b.	 Books can be suggested to tht pupils for leisure time 

reading or they may be reported upon. Also oertain 

periodioals oan be introduc.d to the class as valuable 

sources ot information relative to the topio at hand. 

4.	 To aoquire an a.ppreciation of the qualities r;t heroism 

displayed by men who have accomplished socially construottve 

rfllBulta in the fields of invention and, sc1entU'io discovery 

as displayed through the study of their careers. 

a.	 tio form of 11teratuEI is more sUntU1a tins and generally 

'Worth-while than biography. The biology teecher has 

ample opportunity to familia.rize s'tudents with the lives 

and works of numerous outsta.ndi ng men in the ti eld. 



CHAPTER VIII 

t:Bllf3URlll..TIME 

I.	 Leisure-time aotivities. in tertIlS ot enjoyable mtnta.l and physioal 

activities. Which tend to improve health and social relations in 

general; as well as personal attitudes and appreciations, 

A, Tha community as a ~~jor er.a in sisnitlcant aocial relat1eDS, 

1,	 To develop interest in travel, bioaraphy. t1otion. _aleDO', 

economics. eto., throup wr1 t ing, thro\1ih silent reading. 

through oral reading 'to others, throop expoai tion ud 

demonstration to otherm, through listening to others, 

through talking 'Piotm'l'Illll, and throush oonversation with 

others, 

El.. Leisure-time aotivi t1esELn so ever-presElnt in oonneotio1'l 

wi th biologioal im:pl1oat1l')M t~t allOOS t .""17 thina: ill. 

the 00Ur8e oan be oo'tWhlllC;1 in !II. leisurtll""tima uttin4!t. It 

the YlQt'k in the fields ot the otaer lQajor objeotives is 

well done, perhap$ the leisu:re..time aspeots will be twply 

handled without considering it as a separate obJeotive. 

Howev$r. many biology teaohers oODiider leisure-time aa 

one at the moat sign1f1oliUlt phases ot tl» ilubjeot, NQ 

doubt. this ~a the reason tha t much in thh eh_lrbw will 

sound like /JA duplioation of llbat h to be foond in other". 

stnofl the lehure-time UpElQt8 arlllilllO intil:milte1y rfjl;~ltfld 

to suoh objeotiv~8 Ell h~alth. eit1z~nehip, lan~~agmJ worthy 



b.	 Pupils a.nd people lien.nUl seem to b' n'l:"! tuHy 

stimulated to all interest in nature studl or some form 

of biological hobby. Thi' liIl81 .lead to fU'Gater obstl1"'lfi.... 

tion. l1l.OX'$ inhr4!lst1ng eonn1'8a.t1on. II). mon whol&fJomct 

interest in trlll.nl. relldin6h a.n4. 1.l8. or IilplllN tiroo. Orw 

my find an avenue for IX,px'$sl'l1on thJ'ouP writing or 

demonstration that will tu:rthe:r $atist,y tM nlJ&dfor 

I!ItianUah tl'ilhrolllt in luu'lh 1I.Q'bbin U bird atu:!ly, the tlS$ 

of edible mU$hro~:~, inaeot Gollect1ng, gordenins, a~ioul-

books at IXl?lorat1ons 11k. wallue's II!.I14:nd Ltte, i_be'e 

.Galll!l.l!EI.'l,world'$~.ana lloollvelt'. drtoan ~ 

Trftl1,.l 

2.	 To dov61op interests and activ1Uel$ 1J'l relation to the whole 

ran~()'J of natural phenomena ana tm 11' explliU1!J!11;1oo on lU bad... 

1. L. tf. ~,.bb and othtrB, iditor, H\e d.opool £..W%'1eul~!!.- ..' 
pr,~p.i2\14tion (Th@ North central "IIS'.loo1atiQn. ,,,nnc'\rbor. M1oI11g,~tl. 19331. 
p.	 22£3. 



of natural laws. 

a.	 A study of the lit.. history of' the bee. pigeon, ch:Lok:Gn. 

with a view to rear1n.g somo one of them &1.8 hobby. The 

ft.f in whl<Jh III plant f£roWID Illnd the hotors ot mol2Jtuit'tl. 

l1/Ebt, Mat t in l1mitiXli growth: this fil$ prepl!iX'Qt1on 

for aoquir1Jilg skill in prdening, A stud.y of some of the 

faeoin.aUng lite histories of insecta. suUs, ter:na. 

that _1 load to the enthusiasm of' the coll.ctol'. S 

3.	 To acquire w. wide acquaintanee vdth tho groat tbtilories ot 

1ng	 will give to one's read1mg. W!1tiDl. Qnd oonv8rsation. 

a.	 'fhe evol'lat10u&:ty tlaeeriee oi:Darw1n. la~ok. DeVries, 

eta. 

a.	 The nrious theoJ'ies 0'1 inher1'tanoe. 

4.	 To emphasize aotivities, knowledge. and attitudes involving 

economic. soe 1al, anel moral weUare wi th the vi$W ot makbg 

the aommunity 6 b.t'tu p1a08 in 'Whioh to 11ve. 

a.	 Leisur.-ti~' aotivities are .ae6nt1~11y contributors ~o 

2 
Ibid., p. 230.-
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of. thlll r ru1ts ot the teohnological I. go ~ the tJ rob lelill of 

what	 to do with the i1l1QX"lIued lt1aure 00$ beool'll8 one of 

the	 main ourrent proole~. 

b.	 Bird study, to those ,*0 hIil.ve oorne to Imow ot its CM.l"mS, 

is one of the b.obbies that fulfills all ot thlll misdons 

tblil,t l!l hobby should perform. It is st1mula ting, requires 

$l:Eu,'ciEllEJ in 1l~ open, is sooially desirable iani t,eonomieally 

important. Bird study is man than a trifl1Il4l: fad.. OUr 

'bird life l'Gpresents valuable public propcu'ty, whioh 

although prohoted by law, i6 recedin,t bef'o:re an un1n

lightened, disinteNsted, unsuspecting publio. The b11"ds 

of' theoommuni ty shoold be Shldhd wi. th then purpot liS I 

1) 1dexat1tieatiom of the oonmon 81Peo1es; 

2) knowledge of' t)le1 r :f'00d hab1 ts, nest1. ~ habits and 

sonst 

5} knowledge ot their natural enw.s....Qalle, squirrels, 

snakes, other birds,ltto., 

4) notio e thEd r migratory hab! ts I 

5} beld. upon the ones that sbould be protected becu~!u.se 

of thei l" eoonomic or esthetic value Of' both; 

6) learn the obnoxious speoies and the belt method. of 

Clontrol. 

o.	 Inseot study gOEls btllnd in hand with th6 study ot bird,•• 

, The hc1:)its~ itl'lpCt.t'tan~HiI. uth'tia and eoonom10 nlu., and 
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inhre.ting ohe.rao1ier1etioil of the (JOMl:l1On iueota or the 

OOlllltYlU:Q,1 ty should not bill 8lil\t1:l.ted in the b1010f!,Y oourliJe.. 

Ignoranoe of the habits at i.eots is liIO oommon the. t lady 

beeUea, dragon t11~u3~ prllyiZll3 tm:mt1s. !!A:ad any other "ery 

~sf)tul 1nseots are $8 readily hst:t'Q1(ed by ftll.....o.ning 

peraans as are the destruotive fWmtil. 

d.;	 Oth,1' torme of lite Qotmlon tQ 1ila... oommunity oan be studied 

in about the awne manner U b1Pds nd :Ulseata, 1.6: 

1) th,1r e;flnetal hab1tfn 

2) their $oonordo 1mportano., 

~) rMn' $ ;pell1U to proteot or oontrol 1;1»1l11. 

B.	 TheStato lind Nationu !.tlllJor Areas in Up.if1luult lootal rdatione. 

1.	 To tUlderetand what our StatQ and N"Hot!. are do1nl t ~y. done. 

and wl:J.at ahOllld be done to P1'0v1de .ntal rll)oreat1on in fOlr!Utll 

of 11\:lrar:l.es, mus~timf;I, Ilrt gulerhs. 1!I.X¥1 schoolM \'lb.1~h g1ve 

attention not only to physiol!i!.l but ~.o .ntU rIIHilrti!llUon.. 

a.	 An ff:f't'ort should. be mde to callS. IiJtud_ts ud peoplCII 

generally to appree1ateand ull4eretand tho naeon for tho 

oonsiderable expenditure ot mcn·ay tor DmliIeuu, par"., aooe. 

and for tbe prCllurvat10n ot all torms at Ml\1\'$ aud llaturd 

areas. 

2.	 To u.nderetud how to find 11M 'o •.au1l1 spots 1n the 1II1111h. an4 

the nation, c:)ll,~o1ally those- tl:l.lt oar! be reaohed by,hQr'll 

dr1ve~ trom our own oommumity. 



3.	 To unbrl!ltand 'the mny 1'1 elds of 1nh'ffJ81l theall -1 b)& opened 

u~ through Q pursu1t or the Jb.\1t1oat 10M ot tal It&t! jlOt, 

a.	 M:llly new fields ot inh:reat tor le1,uJi'llJ... t;l..mlfll l"Iul.cUnl may 

be open.¢!. to the biolO€fY studlllnt. The 'b1o~.raphy and lite 

work of those lel!ldns who have adorned tbl field of 

biology ,. while it is primarily histo17, muet be p:r&s$nted 

in biology until history enriohos its soope to the point 

wbel'e it recounts the deeds or the sdantU'iQ heroes, as 

w~l1 !ItS the politioal and military hlltl;t'Oes ot tho wOl"ld. 

prstllewing,mounting, photography. hikinfh pa1ntiXUh 1'ur 

tanning, rais ing or pets, and rsa.ding. n.. content of 

biology 18 lllOr& nnd. more appearing in our contemporary 

lite:ra'l:ure. FoJ:' an intelligent interpretation at, ud 

propElI' appreeia't1on tor. suoh Ute:ratun. some kno'Wledse 

ot	 biology and of thC!l workers in the b iolOi,.rical scieMes 

3
is beooming enoreasingly deo1rable. 

o.	 Jile'bb4 M.1l1 Il!UgglUlhd the tollQw1n11 

3 William E. Oole, The 1!ao~*!i. E! J3101oll (P. Apploton..olJ1tut'y 
Oompany, New York. 1934), p. 36, 

" Webb, .QR.• .ill., p. 230. 
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Seleoted Nadings trom Thoreau. 'F!urro\13llllll. Willianl 

I14'l:milton. Gibson, J'" Arthur Thompson. and ii'tbee, to 

oatoh their 1l1tituies of' e ontas1ouIll IIlnthusiasm Ilnd t1:\$1r 

appreolat1vIlIJ ~b,ts ..o:t'"view. 



VOCATIONS 

I.	 In 4'111 the 'll'.lEl.jOl' I:I'Ullle1: s1gnif'1uut A1GeilJl.l reb,t1o.n•• 

A.	 Ourriculum <ibj$oUvet VOOe.'Ili()ltlal ut1YiU.!S!l. e/llpMdslnll 

guidanaetn the CiJh610t o1'\'00a1l10)1. '!pirl.,noe in the vooation. 

1IIhen OhOSlEm.. thesoC1a1. e1vle.aal h"111h rEllatio~$ a'f t118 

vaoations, and oS]l$oil!ll.lly li>t thfll €lnGl uleb. one e~ot$ toeat£. 

1.	 To become inf'owmed. resax-din« the opportanittes ott'En'ell in the 

various vooa:Ul1ltts tW.d;prGlfelUJio&8 il1 tM eom'!n.mi ty • Whioh havlll 

a bElIll.rine:upG:t:l8e'1M ,bruts Of bi010VJ 110 now tb.EJ -pre:PaX1lt1on 

end :parl1JOtlal l'Gquirememts of thullI VGlOlll.1;1ous €tl1d 'l'ot@'so1ous, 

and the p'liI.jlil l , Clapeo1ty tor $UOOtSlil in OlCn. 

a.	 111 is euily shown that the 'lIilllh'Ll.ed. prot'IJua$1Q1l·bas Us 

t0udation al:rn<>st enUre!:,. in th.. ~1di.meJt1ts otbleJ.og 

IlIUtlh lJl.S anat•• physiolQQ. enQ0cI'inolol1, m ba,terio1... 

ogy, 

b.	 'nteteaO'htng .protessi<il'land various t~l!J ot research 

WOl'.rs depend 011 few or many bl'nehea 01' biolOllltlcal 

ee1ence. 

o.	 Jan11iar,y andmun1aipd enginl!llllll"1 llave need for u much 

foundai1an in biology ~I in ~h1B108 nnd ,ho.i.txt. 

d.	 .r9:rm1~~ illl purdy tlppl1ed b10 lOll: Y.*ket a list of tn. 

biololiioal !m:raui ts oonneotecd wUh thil 1n4U1Jtl'1. 'I'll. 
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agri(mltural oolleges are built around the ao1Ellnoe of 

life. 

2. To aoquire the basic experiences eBBen"tial to soooesa in a. 

chosen vooation. 

a.	 It i8 difficult to determine whether the skills and 

experiences aOQuired in a course in biology are to be 

useful to the student in a vocational or an avooat 10nal 

way. In either case, however, theSe experienoes ar0 

eoonomioally valuable. As one writer has stated it I 

tYnder each speeificobjeotive that Illl.1\y be 
ClaStH3d as a leisure-time occupation there will 
be many desira.ble skills. For lnat4i1me in 
~:ardening, one needs skill in handling the 
ordinary too16, in soil preparation, in plant... 
lng, in tranaplantil1l,i:. in grafting, budding, 
laY'eri~, p:roning, sto. l 

b.	 The knowledges, attitucles, mental teohniques, and skills 

involved. in m~et1ng the dem.an.de or health. leisure. social 

relationshipS, and vocation are tobetbe irlll'l'led1e.te oonoern 

or all teachel'S so far a6 their respective subjects may 

contribute. The s.pecific determination of both the il'llrledi

a.te objeotives and a SUbject's possible contribution to 

them will require muoh patient analytical thinking, muoh 

use of' subjeotive judgment, and, perhaps, m.uch more 

guessing. This rou.te to curriculum revision 18 arduolls 

1 L. W. webb and others. editor, ~ ~(Jhoo.l ~urrloulUIu Heol'l:\isnit,a... 
tion (The North Oentral c,.sc,aciation, :'\.nn A.rbor, 'Michig!ln I 1933). p. 231. -




but not impoadb1e. At t\1ny rate there Se1lII!I$ t.o lilt no 

other, it' sUbjeots are to be retdt),&d ~d JiIllplls lilionu1n01y 

pr$pared tor 111'e.2 

3.	 To beooM Wormed regardil16 the opportu;n1tios ot1'~red in the 

various vocliltions and prof' .adona, in the stah, nation, and 

in the other nat ions • 

ueed in. preserving ud protecting the .ld lite a~ natuml 

states DepartlOOnt at Agr! oultun. e.g., 

1) The Biological Survey. 

:3)	 Ins.a t and weld cont1'O l, etc., eto. 

o.	 Oonsider the work or rederal agents who fire Slnt to foreign 

oountries in the interest 01' plAnt 1Il1provel.nt. introduotion 

ot' new varieties, natural eneml$s of inseot ond other pests, 

and deteoting other faotors rell'ltivEl to agrioultu~. 

Some typioal sh.teU16ntlll from eduoat1ollul leader~ regarding the 

possi'bilitiu of biology in vooations are as foUowa: 

Analyses E!.. th\l l!laJor Mtivi tiel of tbl!\1 men !!L.£!. !.;omtiJB 2!.. the C~I!i

rnunity. TheBe med()r aotivi U.s should be rlllthoted in the bloIoQ 
oouree '21013 th$ tlillll.oher ~lthmptfl to tte up the llIubJtQt ...mattw of th' 
OOUI'Sf'l lid th tlllJl oOQup&tlons ~h1ah d.hmim t, he l1velihood ot thlll 
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paoIlla of the community. In predominantly a.grioultural oommunities, 
biology should be correlated through f"ieldtrips, problems, projects. 
activitieS~ find il1U6trations with the farm and home lit's of the 
comnunity. 

To provide pupils Wi th facHi t ieE! and opportuni t tea to explore the 
various fields of' the biologioal eo1eno 98 for purposes of vooational 
and educational gUidanoe.4. 

To train pupils to acquire greater f'acil1 ty in the applicati on of 
so1ent1fio method and soiegoe knowledge to the study and solution of 
problems of Vllbatever kind. 

'Fwo plilases of biology teaching relate directly to the vooational 
objeotives of secondary education, namely. too guidanoe or exploratory 
phase. Of the two Tlroba.bly the form.er is rwra important in biology 
but nai ther one is to be overlooked" It w:>uldssem tbn t it the 
e:x:plora.tory tuno.t!ons 01' the junior high school, and. the first two 
years of the four-year h', gb. sam 01 are to be fulGy realized, and some 
writers are advocating biolo€/y as a reQ.uirement. 

The stUdy of biology mllly discover "to the student his vocational 
interests and aptitudes, as in farming, animal husbandry, forestry-, 
floriculture, anatonw.lt may pre para thestude:nt for oertain soe.tial 
relationships. Th$ elements involved in the adjustment ot the plant 
or aninm.l to i tsenvironment are duplica.ted in man's adjus tment to 
his social surroundings. ~~ oomprehension of Me:n3.el's laws and their 
applioation to hrn inheritanoe is an important aid in founding a 
$lla cesstu1 home. . . 

:3 William E. Cole, ~ Teaching S!£. Biology (D • .L\.,Ppletou..Century 
Co~pany, New York, 1934), p. 46. 

4, 
Ibid., p. :39.-

5 ~., p. 40. 

£) Ibid., p. 35.-
.7 Webb, .Q.:2.. ill., p. 226. 



A ohapter might have bElen ad.ded on Charo.O'teX', dEJe on Worthy Homm 

Membership, but it is doub'bful that :many more speoific obJeotives oould 

have been listed under these headings that have ,not be0n oovered in other 

chapters. Rather it would aeem that there 10 a great oontribut 1,)ll to be 

made to these Card.inal Obj actives in many of the un! t objeotive5 liBted 

for study and investigation. The teacher who 15e96 the importoo e ot these 

phases of the sUbjeot will find ample ways of introducing tI1linina in 

oharacter and worthy home membership. The imcportant thi~ then aeemm to b a 

to oause the inet:l'Uotor to see the valUE> and neollll3sity at thiS tr~in1ni !lS 

a. phase of his teaohing of aoienoe. 

Oertain biological principles, prooesses, and knowledge8 involved 
in hOlnemaki~ oontribute very dirElctly to worthy homamemberahlp. 
Among these are the oare ot milk,. the souring of milk, the aotion 
of yeast in breadmakins, oare of wounds, home lluil.11itat1on, bulb 
culture, landsoaping, flower garden1ni, thm groWing of plants, and 
b1010~ioal hobbies whioh may involve tb-Ill eft'totivEI \.\!!Ie of bisUl'e 
time. 

An eque.llystrong appel:l1 for aiming at character tre.in\.ns as an 

outoome of the ourriculum in gen&ral is :presented by Mr. Briiple when he 

writes: 

There is (~ confliot betwe<'Ifi th8 theory whioh approves tho oQl:ltmOn 
orgfmization into subjeoh and the minorit y but IlltreJ14}3thanini th@lory 

1 William E. Oole, .!!'!:!. Tluioh1ni 2! D1olojQ; (D. Atlpletcn-Qlll:ntu.X'y 
Company, New York, 1934), p. aiSo 

2 Thomas II. 19riggn, "'rhEl IaIJlUIUI in Sooond,1ry Eduoation, tt The 
Jourrml of the National F;duca.t1on~stl()obtion, m3:101')""prll, 19~~8 • 
.;;..;,;,,;;;;..;;...:;;;;..;,;.;. _ --.....- T . --..-... ,'!It t 
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of organization of experienoes into functional oa.tegories Of
 
oourse praotise all but universally a.pproves the 1'orl'OO1' t;pe.
 
but there are in praotis& many signifioant innovations of the
 
seoond. •• If eduoation i5 oonoerned with the development of
 
the whole persoIl8.l.ity. it oannot neglect attitudes r.md ideals,
 
especially as their sum is eQuivalent to what is generally
 
recognized aa oharacter.
 

There are sa many strong st!3.temElnts from leMing educators stressing 

the :brrporta:nee of these sidelight outoomes of the ourrioulum that one 

hardly knows .hen to stop (luot ins them. However" this one by Francis Flynn 

seems worthy of mention: 

When each indiVidual tea.oher can answer the ohallenge with 8. 

am-ileor oonfidenoe and demonstrate to all that his.oourse serves 
in a small 'flay to develop a useful member of society and, a.bove all, 
a happy. contented individual; then, and then only, will the ohallenge 
01' aociet:y have been answered. 3 

As part of the pupil '8 intellectual train.ing, biology teaohing 

should set up learning Situations through which biology pupils will aoquire 

oertain soienUfic attitudes toward biological phenomena and problems. 

This soientific attitude in itself i8 really avery important phase 

of character. t-l.S Mr. Oole has said: 

Biology teaching Tlla.y contribute to ethical oha.raoter by helping the 
pupil aC,uiN and establish a more adequate oonoeption of truth; by 
teaohing him the value of oooperative 'WOrk; by promoting oonfidenoe 
in the laws of oausa and effect; by teaching the pupil to do his task 
well; by helping the pupil to aoquire a rich inner life at under~ 
standings. appreciations, and. feelings; by teaching him to evaluate 
and discuss critioally and co,ustructively; ani 'by the oonscious 
direotion of his behavior toward desirable patterns both in and out 
01.' the olassroom envlronment. 4 

3 Franc is Flynn, 1lNew Lite in an Old Ourriculum," .!E!. Nl1ition' s 
Schools, 17:25, Y~Y. 1956. 

4; Oole, ..£.E- 2.!!.• .p. 37. 
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Specitia objectives or retihal' outcomes that are as good as any to 

be found are listed by M~. 0019. 5 

(1)	 To bringabont in the biology alas! a learning sit1illation \lilioh 
will give pupils til. comrnand or auch fa.otual biolo?:ioa.l intorma
tion as is most direotly and obviouslyreht ed to thErlr welfare 
and to intelligent living. 

(2)	 To oorrect oonmon superstitutions. unfounded b ellers. and 
1pon:nt praatioes l\Il).(§, tOD.tllJ.) pupils Il(H;;Ui 1"61 the OIil\uuil..l.1ld'" 
effeot relationship ooncept. 

(3)	 To bring about learning oonditions which will provide puoils 
with pract1c..,in reflective thinking. 

(4).	 'Fo train pupils to apply the knowledg(DEl, s'k:ills. eX];Jel'ienoes 
and concepts acquired in biology olass 'to the solution at 
problems outeide the clQ$81'Oc>m. "!he uount of t:ransfer and 
OOIl.8E1'iuential application of the knowledges and skills aequired 
in the biology ola,ato lite ~ituations will be BPverned to a 
large degree by'the similarity ot the element $ in the biology 
class aM lite outside. Ind.eed. eduoation ha" been defined aa 
the art of utilizing knowlad~. 

(5)	 To a.id pu,,1ls to aoqu'1r& scientifia techniques and manipulative 
skills, ta 1'0r1lllulate workaple hypotheses t to base ;!udgllleBt on 
fact, and toohange opinions on the basis at new and adequate 
factual evidenoe. 

(6)	 To aid pupils in aoquiring a grasp ,of oertain great biologioal 
principles t or Htundamentals." whioh are CaDman to all living 
things. 

The study 01' natural laws ani -phenomena often makes a oontribution 

to oharaoter training parhs:ps more effeotive than unite or work oona010us1y 

so directed. It would seem to be a logical outoolLe of such study sinoe 

"••• the pup1l must acquire fin ap 1rs':l1ation of. the lawfulness of' nature. 

anti assume the attitude that he is bound to conform to such laws. ,,5 

5 Ioid •• pp. 39-41• ............... 
6 L. iii". ~Vebb and others, editor t U1Mi~ Sohool, OUl'riculum Heorw:m1za

tion (The North Central ,~aaocintion, (urn ,'l:rbol'. [\i1chigd.rl. 1933), p. 2~~.-



The nE'wer methods of' ti~ahi ~~ l'llllKQ due allown:nat ror too dlrvelopment, 
of auah desirable outoomes. No longer is lub jocrt"'Jml.tter prur»nted in out .. 

and-dried d,)ses. but ample )provision 11'1 tml.de tor tht thoq1'J.t prooelllluulI of 

the students to PU1'800 tlll& by_rye wmiah the to}llia at band 8ti~USl'$"5" ~ny 

teachers have found -Chis praotiC!l.lil ElWJ'e dedrable from the ilItandpoilat of 

pupil development than having the tNnd of the study "toott oarefully 

planned and directed. ~hat teaoher knows preoisely to _t u::hnt Wld 

in whu t direotion the lesson ehould go to be :tnOIt sipif'ioant /!U:l.d benefi

cia.l? 

Immedia te a.nd unquel!lt1onln~ obedienoe was the or1teriOl!l of 
succesaful ola.ssroom management under this regimen. and efficient 
inst1i"1:10tion consisted. in the oareful followiD4 of the <1etl!l.illd 
plans wit h teacher-det erminedpresoripti one 0 t' llIub jeot tlJlit ten- to 

7be taken lJ1l eu,()'t dOlBelS at speo1t1edhours ot the dal,. 

The seoondary sol~ool hillS been absorbed with :i.mpartins 1n..torma" 
tion. It bas had to make its students memorize dates. boun4ar1eo. 
exports. theorems. reaotions. laws, am to pour taots inh the 1r 
dooile heads 110 enable them to P'lIS euminati onl for oollege. low 
we are beginnilil1$ to see tha.t this kind of .duo.tion is not ena~h.a 

This is an artful desoription of an unfoldina philosophy- ot educa" 
\ 

tion at work. One wonders if the apparent apa.thy Wid la.ok of interest on 

the p81'll of students is not the fruita or this system of' teaohill8. One 

writer SElles a distinot ohange in the outlook of students, however. and 

may be heraldlna a new "1"11'1. ttl ou.X' school systCllm, 

7 William C. 01eon, "Child..Teaob8r Relations lirl JX'puhnol~ a 
Shif't in ll:lIlpf.14UI1s." ~ NtlI.tionl1 30110018, 17:20..21, l\prll. 1935. 

8 
HI1rry H. Moore, "Oangli:lhra, d1uTM and DtUaajl$(llwIUll 1l'l .ill!lCOnd~H"1 

Eduoation." h0.lt.SS1V~ ll:ducat~oll, 1:3:270. ;\.pr1.1, 1936. 
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'here is an ab'unde.nca of speoific eVidence and general evidence 
that that muoh-disoussed spirit of flaming youth has been disappearing. 
~nd that y~ng people of today have an interest in the welfare of 
society and a seriousness crt purpos 0 not observed in any previous 
generation. ],~any groups are diso'tlssing 13oc1aland aoonomiaproblema; 
some are undertaking pro~rama of aotion. ~bile in the eolleges there 
is more o.J;'Slil.nized aotivity, in th.e secondary sohools the 1'19 is probably 
a larger pro1')Ql'tion of stud.ents with social impulses. Thousands of 
these younger adoleeoents are now ready to leok the present social 
oriSis Sl~\l4!ll'1itly in the faoe and to taokle the j <;>b of building a 
better world. 9 

If the a.mount of interest and a.otivity 1n reVising the currioulum 

is any oriterion, then our $ohools are on tha verge of a. ooneumating change. 

Eduoational magazin•• are devoting a. tremenaou8 amount of ·their s'pace to 

this ti eleil. Iadeed one writ 8r fores.ees the filohool taking Over t he work of 

'fh&]>l:lbl1e sehool, as a Vital agenoy ill oultural development. is 
faced with this dual probletn" On the one hand there is the insti... 
tut10nal temj)tat ion. to push the devel(:rplP$). t at' infant eduoation in 
prelimin~ry and nuraery units a.nd thus increase ita institutional 
prominence and power.. On the other hand. the school has the possi
bility of stimulating the evolution of' the democratio family unit 
through a l'atiorJlllr program. of parent and child education in the art 
of home building. 0 

The biology teacher will have no difficulty in finding plenty at 

opportunities to oarry the virtues of' his subject into fruitful expression" 

Every oOIl'Il1'luni ty is rich in aubjeot"'l1ll.atter the. tmay be efteotively 
used in the te6l.Ohing Qr biology. The teacher should mnkean l.nventory 
of these local resources and craw upon them frequently. Outstand.1ng 
d.efeets of problems in the oommuni ty which show a general lack of 
adequate biological knowledge. These should be well understood by 
the teacher and he should do everythi.tlk~ in his :pov,ar in scbool and 
out to remedy such defects or at least to attack such problems. Is 

g 
Ibid.• , p. 277. 
~-

10 
~ditorial. nShall We Disoard the Family," ~ Nation'a Schoelo. 

17:14. April. 1936. 
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thel'~ s. problem of tho lack of. ;)roper lUIW!!il!tHlianOI!1I11.l ;l\athods as 
indicated by general observation. or the preval~noe of 1nte~t\onal
borne diseases? Is there a genem11 lack ot knowladge of the 
transmission ot disease g6:I'l:J;lS 8,$ indioated by the fripr8B.d of diS(l(jrU018 
in the oommunity, the OIil.l.lSativ'3 ol'g<!AniiltlS 01' whioh are oormnonl~r 
spread by contact infootion? To suoh :problems !Ull the foregoing. 
the biology tea.ohu ihould be alert uld he should inventory these 
in his survey,ll 

'l'he writer has a.ttempted. to set forth a 1'ew fUndarnental objeotives 

tor a biology course, An attempt haa been made to keep it oonsistent With 

progressive thought. 

The first thing neoessary in the ourriculmn making is a olsl!Ir
out statement of objQctivea. If these objectives are to be ot 
real value they must be 80 definitely exprlltSliled as to lurve in 
two capaoities: tirat_ as standards by whioh the worth of present 
curriculum materials may be judsadj and seoond, as une~u1vooal 

guides in the seleotion and organization of new materials. 12 

Naturally, many of the objaotivea, espeoially in the oOllttluni ty area 

could not be made specifio. It is hoped that the text is not too iemera1 

and that the biology teaoher will find it hEtlpf\ll in Bu@gemting possible 

avenues for mak1ng his work socially valuable. 

Clearly the trend in ourriouJum revision is townrd (] cnurvati ve 
and praotical eX:Perimenta.tion. The need for ohanges a.nd improvel'l8nts 
is very generally recognized, but the praotioAl a.dm1.nistn:tx> r !mows 
that these ohanges oan be made fiermanent l'iI.nd effective only atter 
careful stUdy and eXJlerimentation, after adequate preparCltian OJ.'), the 
part of tea.chers and community, and after due allowencehaaboon mad.e 
for local conditions and needs.13 

11 Oole, ~. ~., p. 47. 

12 Webb, 2,;2.- ill., p. 12_ 

13 J~. L. Spohn, "Trend13 in O\,lrrioul um Ohane;tlllI, 1l'd34..19~Ei,·' Tite 
~orth ~n~r.l Assoo~~tion ~uarterlY_ 101444, April, 1~36. 
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(1)	 'ro give Bohool adglinU,tNtors f1 WOX'Kl!loltl plan for aurl'1lN.hw 

rflloonst'l"Uot1on. 
( 2)	 'ro furnish n buio tex:tllook to X' ourricul \1m ol~uh.es ln coll.~ga, 



Haldana, ;r. 8. S., De.edal,ul1.I or :?o1en<!.~ .!,Xl! :!.!.'utu1!. 1{$Q?Ul. hul, 
Trench, Trubner a.nd. Company, Ltd., Broa.dway Y!OUStIl, I,Oll.t'lQn; 
68.. 74. Carter bne.E. C•• 1924. 93 pp. 

A. del1li!;htf'ully reada.ble little book; 1nMlpi:rationd i~nd thoultht.. 
provok1I~. The poaaibilitiea and probabilitie$ of soi~nae are 
depicted in a sOholarly way. The philosophical implioations 
growing out of the cont' lio t ot SClhnae with rel1/ii:1ous d.o~ ia 
skillfully handled by the author. 

Earap,	 Henry. The TeOhni~ue of Ourrioulum Mikipj. ThEa li&olllillan Oompany, 
New York, 1928. '5 iP. 
The steps in curriculum reoonstruotion aN outlined. Illustnlt10M 
are drav'm trom aot\1ul ourrioulum invest igat ione t\nd oourses ot 
study. 

Herrick. O. Jud.aon, An Introduotion ~ ~EluroloMil. W. B. Saunders 
Company, Philadeiphia, 1931. 4l? pp. 

The biological a.nd eduoational aspeota as ~ll as th& purely 
teohnioal aide, of the subjeot 18 presented. 

Herter, Ohristian A., Bi010tiOal AspeotB of' Human ::Problems. 
Oompany. New York, i U. Z44r pp. - 

The title expreslSeS what is to be found in th& book. 

Hodge,	 Clifton F•• Nature study!.!!!. Life. Ginn and Oompany, Boston. 
1902. 514 PI'. 

30mewhat s$ntlmantal, although an excellent general treatment 
on biology. 

HoIllJl9S, Sal'llUel J., .The Trend .2!. the.~. Haroourt, Braoe tmd Company, 
New York, 1921. 396 pp. 

A study of present tendenoies in the biologioa.l d,velopmant of 
c1vllized lll!lnkind. 

Hopkino, L. ThOI1'l&B, p'uX'l'iou.lum ~l'inOi~les and l"ra.otioea. Benj. H. 
Sanborn lind Oompany, Chioago, 929. lSI? pp. 

Tbe liil.uthC)l· effectively olirriu out hh aOknowlctd£!:fid purposes ot 
the book. Th.~\e!ire fci6 follows: 
(1) To ~~ive school $AdminiatratQ.t's fl w()rk~bli!l pllHi for aurriaulUJll 

reconstruotion. 
(2) 'Po furnish a bade tex.tbOl1k for ourr1culUlll Qlt7Uh~0f1i in coll@c~. 



( :3) To present for members 01.' oUl'rioulum (H)tm1ttge~ ~ Sill'll of 
procedural by winioh their work Olin be etfEH.lt1vely iliilrt'<lftned. 

( 4) To define a minimum body of l'undWl.m~mtal rnahr:l.ale OOMil"Iling 

'the school cux'I'ioulum, an understanding or whioh 19 f1lluntill1 
to all good tea.ohiIli, from. the kindergaX"ten through aolle~~t\h 

Horsfall, :a. Bruce, nird and. Animal Paintixl.e' )lla.tura ~in., 
Washington, D7'O:",l'§"att 5~ pp. 

Oontains twenty-eight pa.ges of 00101' plates. kch of theu pa~flll 

p1c'tUl'ee six anim:J.ls. iJaghteen paget' of birds, eisht paStil of 
mammnls, and two pages of butterflies are inoluded. Eaoh anl~l 
is oompletely and aeouratElly desoribllld on the pagEl bno.k of 1h 
pioture. 

Horsfield, U. Knight, ~ Li~ta .QB.:Birds. Heath Cranton Limited, 
6 Fleet Lane, London, n the U.S.A. by D. Appleton and Company, 
New York, 1923. 224 pp. 

,\n introduotion to the study of Drithh bird life. 

HunteI', George W1111al(l. AOivic BioloQ' 'l'ho Amerioan Book Oompany, 
New York, 1914. 43~ 

A well illustrated, inspiring, elementary text. 

Huxley, Thomas H. Mltthod and Results. D. A.ppleton am 00.n1, New 'fork. 
1896. 430 pp. - ~ 

Autobiography and nine eSBlll.15 by the famoUl naturalist. 

D. Appleton and Oompany, New York, 1896 • . . . • , Darwiniana • 

Ten essays and six lectures by the famoUll biologist. The book 
inoludes 01'1tic1sm, eulogy, and diaoussion of lJar'lrl.n and. his 
ideas. 

Kallet, .ll'tnur, and r. J. Sohlink, 100,000.009. Gu1ne.!. P1Gs. The Vanguard. 
Press, New York, 1933. 312 pp. 

The book reveals thEldl.'l.ngen 1n everyday toods, d~l!I, and oOIlili'lf)t1cf.l. 

Keating, M. W., editor, The Great Didaotio !!.. comllJniuJ. i\dam mud OhlilrlEl8 
. Black, London. 1896. ~PP. 

801M surprising vhwt!l on l'm tura1 law and haoh11!lil!. mt'thods for Ifl\, 

man born tn the oixteenth olntury. 



Kelloea,~, Vernon, liUIill'll.u Life ~ The Biologist ~hll:lI,a It. Henry Holt and 
Company, New Yor'k;T922.14C> 'P]';h .-

Written in lecture style und dea11~ with the pertinent problems 
o:r l1fe and civ1l1~ation. 

Kl1:patrick, William H•• and others, The Eduoational Frontier. D. Apph~t('n-
Century Company ,New York, 1933":" 325 pp. -

Seven leading eduaators present their philosophy of eduoQ.tion whioh 
presents a united front tor progressive, p~otioal, dynamio edu
oe1.t1on. 

Kinsey, Alfred 0., !El"! Introduotion ~BiOlogy. 3'. B. Lipf,)inoott Oompany, 
Ohicago. 1935. 840 pp. 

502 illustrations, stimulating and inspirational. Dedicated to-
That which 1s interesting in the world. 

Knight, Oharles R., Befora the Dawn at Histg;ry:. Whittlesey HOUSCil, 
MoGraw-Hill Book Oompa:iiy7Iii(;:-; New York, 1935. 119 pp. 

A book on paleontology that the high sohool pU~11 oan understand 
and appreoiate. Contains forty-rive full-page illustrations of 
the forma of lite during tho various geologioal ages. 

Lederer, Norbert, Tropioal ~ and Their Care. Utred A. Knopf, New York. 
1934. 229 J?l). 

General instruotions on c'are of fish gmd other torms ot life in 
aquaria. All kno,;n species ot tropioal fiah are adequately 
d,escribed. 

Lincoln Library of Essential Info:t'l!lation. The Frontier froB8 Company, 
- BuffalO; New York, 1931. 2174 P? 

~n up-to-date ~nual of reference materials. A condensed 
encyclopedia. 

Longyear. William, !!2! l2. Make ('..arden~. Doub leday, Doran and 
Oompany, 1no., Garden Oity, New York, 1936. 95 PI'. 

Thoroughly illustrated by the author and writhn in an intElrl)st1ni 
and stimulating style. 

Lull, H. G., Direotor, General Guidanoe BulletintC1r Sohools .2!. H;aet 
gentral Kunaa.s Ooo:eeratini .!!!. the ItnEOV~Wllnt £!.. ~ currrour't.l.! 
Maroh, 1936. 84 pp. 



The currioUlum objeotives I';\nd U'llllll..l\! of' tHi'irviQliI in this atudy 'WEll'1!i 
taken direotly from this bulletin. 

LUll, H. G., l(.rinoiRhL?, E!. lll,lemant!\tl l£duoation. W. w. Norton and
 
Company, Inc., New York, 1935. 851 pp"
 

A valuable contribution in the field at ourrioulum luld teaohing 
prooedures. It is riohly interspersed with sound litduol!l.tional 
philosophy, 

• • • ., SeOOI,ldarr !duoat1~nl Orientation or P:p?§ram. W. W. Norton nd.
 
Company, Inc., New York. 193It S6opp.
 

The author suggests practical ways of adjuatins the ourrioulum to 
the :present sooial soene, 

Lyon. I,everett S., Mak1u,i ~ LiVini' The Maomillan Oomp!!1DY, New Yorie.
 
1932. 622 pp. .
 

Deaip;natEts the place of the individua.1 in soohty. It 1s a 
log1oal and intereating treatment ot vooations, businus, civics. 
and the problema 01' oommuni ty lite. 

Moon, Truman J., and Paul B. Mann, BiolMfor Belinntllrws.. Htlnry Holt and 
Oompany, New York, 1933. 74i pp. 

One of the better textbooks for beginnar~, emphasizlns the 
essentials of the drawl of lit'o and dotal led enol.l~i,h 10 g1 YO Il 
stimulating basis for queries ~bout oause and effeot. 

Needham, James G., Outdoor 3tudies. Amerioan Book Oom,£*ny, New York, 
18ge. 90 PI'. 

A. reading book 01' nature stories deliliglled tor the tnt.mediate 
"redea. 

Newman. H.• H., Editqr. The ~atur\il .2! the World Gel E! !~, The University 
of Chioago Pres97lfhic6go, 1927. ~P. 

~n outline of our knowledge of the puysioal and the bioloiloal 
world, and the position of roan in the universe in which he lives. 
Written by sixteen proteseors of the unlv.r~lty at Chioalo. 

Pearl,	 Raymond. The !tiolo~l !?!. f1'.J?ulatlon .~rowth. Utrtd lnopf, ~r.1il' York, 
1925. 2f3'Q'PP. 

The bOQk is full of i.n!'o:l'ftllll.t1on whioh 1B disou~H)ltld ~md I1lhown in 
tables. It LlhoWIill thi out COl1l8 of Il 6HU"hJt:J or inV(hjU~I$.t1(m~ by 
the author, 



:Reed. Ohester A., Bird qulds. Doubleday, Dorlul and aOm~lnYI ho •• Garden 
Oity. New York.' nr:rr:- 226 pp. 

Land Birds East of the Rookies from Parrots t~ Bluehirds • 
.\11 speo:l.es are p1Qtured and dosotibed.. 

Report of the Oommit1Hul on aeoondaH Sohool StUdies. Government Printiufl; 
- • Off'I(i';;. Wash111f5t0xr,- 169!. 49 :P1>4 " .. 

This includes the famous report ot the oowttl. or ten lUll wtll as 
tn$ rellorts of. e.ll t.he oont Elranees arro!.'" by this Gommittee. 'l'h0 
oommittee was appointed J'uly 9. 1892. by the Ifttional idueatlol'Wll 
AfilsGQ1ation. 

About erooodUes, lizards, turtlem, mnd snak'u, W&11 illustnlted. 

Russell. Bertrand, Jild:uo,ation. and lli. MO(l..~ 1<:)1'14. w. W. lorton and Com,~ny, 

Ino., New York, 1.932. 245 pp. 

,'\on exoellent traatmem of the 1nhnGll!l.thnabip of too eooid 
ragenei.ee of T004$rn aiv1lizdhul. 

,:)eYIll.Our. E. L. D., Editor, ~.! O!'-rden hOloloiedia. Inl. H. Wise au4 
Oomnany, New York. 11'fsa. 1300 Pl'. 

A oomplete, praotiod and oonvenient guide to frVtlty btail 01.' 
gardening. 1l1ustra:ted wi1h 250 halftones I!l.M 500 line d,Nwi ng~l. 

SlC?8son, Edwin 111., Cl'.,ative Ol:umrl.S1l!7' Garden Oity Fubl1shling OOlflJ*DY', 
Inc •• GardenOity, New York, 1919. 311 pp. 

DeacriptiVG at reoent aohievemen ts in 'the c.b.em1Qa.l industr1ea. 
Tells in a IOOst interesting way of the soienoe that tranaforms 
matter, The biographia s at the soientists who Mve nw.de major 
oontributions are workadinto the narrat1TG. 

Smllwood. W. M., Ida 1., Reveley, and Guy A. Bailey. New oelll.rd~ BieloR· 
Allyn and Baoon. BOBton. 1929. 788 pp. 

One of' the beot I!Lnilable textbooks tor hign 80hool b101oa-_ 

dtorck, John, .Man and 0J..v1l1za't1op:.. Hl1l.roourt, BX'li10e and Oomt;»U'l1, N€:tl1'J York, 
1927. 449 P~h 

,\, non..teohniOBl yat lIIut'f'ieiently die;nU'il1lld 1nter:pretd1on ot h\Uml.J1 
m.ot1v1t1 in fundm.lIl0ntlill qrtlllmllm.'t with tM rculults of rto~t .tud.y 
in the f1~lda of PByoholo"y, anthropolol(V, and sooiology. 



( 

walker, 0 .. O. J ~he ~i~QliU !L Q~hp.!~('.j,1i.~. Tae a4iUllu OOIllpu11 at 
Oanada Li;mhed, Al St • .Martin s Roue., Toronto, 1930. 313 pp. 

Presents man lUI til st.Nglling ~g~.i&ml ;M ~,~ all ot~:r tonY 
of lite on eal'l11, ~ \welt 111"." a. :tat.~~'1D! ~er ~1 
ot the ampeota of oivilization tto~ the biol~cal m~,. 

Webb, t~='NQ:~: ~::~:i ::;~~~:t,~e o'~~Ife~~;:'tJ!ooto 
PubliaaUan atrieal Ann Arbor, )A1ch1~u, 1931'. 39'5 ~i" 

Well illustr.ted and approached through IUQb b1QlQ~loal Q~opta 
as e.da;Jtation, .t~f;l$, sex. lJullredny, vl1i)"latl1otl,.1l1to't1ol1, mIld 
behavior. 

An orgruai'lted liJ~rl and 1nhrpr0'ktion of ..n1 tMtatiVt rltr,orto. 
Valuble !1lli1Sl~H~t1oOCl.I!l fGt1iu X'eO~i,mzdiCll1l. a-.t l'ertsiom. of 
_\erials foX' the vario. h 19b. loh001 &\1b jeotml. 'lb.. bClOk oo:r,u1t1a 
the' materials developed by the A8~ooi.tionf9 Oommitt,. on S~nd&rdl 
tor 'trse in the Re01'IW11zat:l.QJl ot: taeootl4llX')" Solloo1 Our:rieua, lIl.'h1Qh 
has 1:>&8n work1Ilg on it" probl"d to:r more thnu twelve 1"1'0. 

Wells, H. G•• Julian S. Hul~, od O. P. W.lllII, The SO~liI~e :!.. *,1£'. 
'tho Literary Guild. New York. 19". 1514 pp. 

Interest ing and thoUlht provoking. '1'111 book is 1'11"1 tten in a 
sem1"'popula:r style. l'I.utho1"6ti1'. and tull ot fa.otl. 

Williams, ;Tohn R., TheOo:nstruotion 2!.!! ObJeotive AClbit),,~n.!.Ift;st .!!. 
Biolesz!2!:. are Sonoral.. ~lIe.stel'fS Thesb, t. S. T. 0., ~r1a. 
1933. 73 pp. 

The test is disaussed with considerable evduation ot eaoh of tbe 
questions • 

•~oodruff, Lo1'1'l.nde Lo~s~ ',ounde:t\1one .2t J3iol?Q:. The ,,,omj.llu OOJll'AtIJr. 
New York, 1923. 476 pp. 

'\ well organ1ud aM rtil.,'ther tecMioal tNdment at tht entire . 
l't.1d. 'l'hevar1owr brullCMa ot 'b101~y lire niollJly 8~Ovm in tludr 
rolation to Ont anoth,r and to lJloleDO, CU} • Gole. 
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13. PERIODIOAL ARTICLES 

Hot:/:. a. G., "F1ve...year Trends in the Developml9:nt of North Oentral 
AesH)P1llltion High Sohaob, 1950-19:31'5," The NOl':th Central 
Aseoeil'.l.t ion, 9twarterly, 10 :412..21, Ap:r1T;19'3'6,";-

MoClellsm. FI. N•• "Design tor Ourrioulum," The Nation' fa Sohools, 
'24:27..29. April, 1936. 

Moore,	 1iiarry Ii., 1'Ge.nss1iers, Slmns and Demagogues in SE)ocnciary 
Eduoation," Proi~esa1va Jduaat1on, 13:270..81, April, 1936. 

Olson,	 William 0 •• "Ohild-Teacher Relations are Expar1eno:lng a Sh1:tt 
in Emphasis," The Nation's Schoollil, 24:20...21, April, 1936. 

~. . . .w'n", 

"Shall	 We Disoard the Family?" The Nation' e $ohools, 17:14-15. April. 
lS'lU. -

Spohn,	 A. L•• ~T:rends in Curr10alum Ohanges, 1934-1935," The North 
centra.!, Association !!ruaneI'l:y. 10: 442-44, April, 1'm." 

Vinal,	 W111:1am G., "N,,:bUl"6 IIducation. Sooial and Reoreationa1, " / 
Reoreation, 24;593..95, lY'Ju'ch, 1936. 



APJ?E}tVIX 



THE DJM!'J.01MEill'llT Q1!' BIOLOGY .il..S .1 UNIT SUJ31EOT 

~ Gro.wth !£. :tq.•. SubJeot-...Inc,reaset!. Enrollment 

Whe~l!l~r or no t 8. subject is aooeptahle fo r oollege f.'nt:ranc e 1$ a 

vital 1rd'luen.ce tl,pon the enrollment in it. Table! shows 6. oomparison 

of scieooe with Some ot the older standard sub jeots as a requ! red 8ubjeot 

for oollegeantranoe. Despite the taet tm. t ph;ysiQ8 and ohf.n.lliatry are 

oldeX' e~te.blish$d soienoea in the high sohool our:r1oulum tor the purpose 

of tQ.llUitting this dlllmtU.ld tor science, biology', the you.~eat of the group, 

has step,ped to the tront as the moat po:pub:r. soience .. 

T~~le II shows a. oomparison ot science enrollments in the North 

Oentral scnoole" Tue numb!\));' ot pupils involved maklltG it s1gni!'io~mb as 

an 1n.d.eJlt for the ent1X'El nftt1on. InteI'{.\reting the table, OnEil !!lay oonolud.e 

that sinee biology reaohes :1.5.2 per oentum of the total enrollment yearly, 

over siXty 'per 0 en tUlll of the pupils are en:r:o lIed in the e ub Je at Bomet ime 

during the tour years thlilY :remain in high. aoho 01. This ia the only one 

of the soienoes to t'0aoh over one...half ot the pupils, as general soienoe 

whioh l'tUlks seoond, by applying the 'lame supposition reaohes exaotly fifty 

per oentum. 

~Uth suoh a great voluntary' growth, it aeema that biolo~!lY has can., 

to the plaoe where it shoul(1.· be aE'lI'iously oons idel'ed 1lI,$ a. pose ible curric

ulum oonstant. So recently has it gdl.led this plaoe at prominenoe, however, 

th@.t the unU'orm transoript b1fU1k m.dophd by the Nat ione.l.ssooht!on ot 
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Secondal"y 8chool Prinoipals whiGh is in use a.t the presen.t time doas not 

list biology. 

The COlleges. aoeording to one nation wide aUrv'ey tabula.ted in 

Ta,ble III. aeeept the 'Var10us sdeneaa in proportion to their respeotive 

ages. Eor example, of the 209 schools with lists of aoceptable subjects, 

.208 ot~h.m include ohem1$try, 20$ aocept physios, b'ut only 119 of them 

aocept biologY'. 

'rihose who oome in o,losest contact with the ourrioulum surely 8~e 

something worth",while in bio~og1 or it would Dot have enjoyed such 

·phe-nomenal growth in the secondary schools.:I\, The sl1bj eot meets in a. 

praotioal way lm:Jll'f 'Q£ the finer aims of edmat ion. SomE!! ot' th a more 

common ai~ arel (1) hEll3l1tl\ instruotion; (2) in:t'omation.e.l; (3) training 

in scientific thinkingj (4) moral training; (5) sex eduoation; (6) prepara

tion fQr 80100 voeat1on; (7) esthllltio .p~Qrlltaiation;a.nd (8) lelaullil time 

6ot1vitiee~ 

Biology has established i"taelt in the aeoondaryBohool's program 
.of studies. In the past it haa heeu looked upon by Borne teaohers 
and speoialists as a hodgepodge oaurea, whioh ll1B.de little worth
While oontribution to seoondal7' 90hool pupils. Those speoialists, 
however, who have soma knowle¢.gG of the educational or~non. end 
those t$aohers who realize the exploratory potentialities of b1ologr. 
will see its il1'lIl)!ldiate eduoat1on.a1va1ue for those students who go 
to oollege anQstl11 a grea.ter value for those who do not. Biology 
will remain in their minds, and no doubt in pra.otie'3~ on~ of the 
most .funot1ona1 oourses at the SliloQooa:r;r-acnool lev131.1 

* See Table II, Appendix .13. 

i William I. Oole,'rhe
q 

.f'!l'liloh.ipj .9! Biol0ttY, (D. ,Appleton..Oentury 
Compa.ny, New York. 1934), P,' 31. 



Another wr1tel' who is advooating biology 41.11 8. requ.1r_ent 8.tJ.fI1l1 

I am of the opinion tha.t it 'Would be a lOod thins to require 
biolOt~ 8.lll one of' the basic sQ1I!tnoes in our h1.$h llI¢hool., providing 
th68001a1 mSpBets of' it fu'e ettlpltdls:Lud. 'rlHJ:~ aren't lllIlUlY' OOUl'8U 
that bnd themselvEle to the development 01' the' I1HH~i!i1.l1y wor1lh-Wh1le 
aims ,as bioloU dotlllil. Also, $inu htQlth statistios obtained 
during and atter the lW.r are oonvtnc1ng ~hat personal hytlPtne llCutdl!l 
to be stressed in (')ur rising generation, it l!IOflIl1$ both fusible 
and eOORomiaal to include human biology in the general biology 
(H:>urS6. 

Reoent Trends.!!!. ~ Sahool Bioloil, 

Sinoe the wOI'10 war there haa been an ovor inoreaslns tendeno3' to 

combine wha.t ms t'oTml&rly the BubjMt lIll'fl'ter of botany and zoolol!:1 into 

the broader subjeot 01' biology. As the subject matter of this new subjeot 

ta.kes torm, there b ~ constant enriohment of :I. tt4 tlIClOPO ~til it now 

embraoes many of the essentials of phySiology, aerloulture, and moolal 

problems. Biology is 60 vital and comprehensive-that 1t lenlQ itself 

readily to almost anythins that arrests the oonoern of oiVilization. 

The relSouroetul teacher finds numeroUl avenUEH\! for approaohing si~if'iea.nt 

sooial problems oonsistent with the oommonly aeoeptllld ainta, or eduoation. 

While the trend is toward a greater enrolltoont in the natut'al 

scienoes, theI'E11s ye't a. s;reat need for the teaohing of more sohnoe th~t 

is direotly related to th~ lite ~roblemB ot the pupils. formal scienoe 

is giving way to a more p'X'IZI.otioal sort that rioogn1zllJ13 the I1Mds ot the 

non-oollElle e.e well t'llll th$ ooll(li8 preparatory It'Oupl3 of filtuhn'lHiJ. _.•.... _---
2 Lynda Web.r, "Should. :1310100 Bt Rtc/.U1red inB~l1 S01'J:)olo'" 

Sohool Sohnee and. MathemtlUQs, 30:609, 1930 • 
• i. ¥~ ¢it 
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Wha t do 9$ it aV'a.ll to know more abcmt Ouv1t l' and Maphigi than 
about juvenile delinquency in the adjoining city bloak I to sketoh 
parasites on a :f'isb. it nearby streatnfil are oontaminated Iilnd fish
le68; to b600me skilled i.n idlllnt1fy1ng baoteria men. Shanty Town 
is pollutingtb.e only strewn in th~ neighborhood I to memorize 
f'ol'm:ulae for aI1fJ.ino Mids when the nitX'Oisn nate ill the S$wer is 
being looked \lp fOJ:;'ever in the S0a? Of' w1'!.a'c good. is 'l.t to be 
supreme in laboratory teohnique it t~& human race Within view 
of the oo:rnai~ tower of' the biologieEll table is one-hundred 
years 'belated? Why repeat classioal e:x:pel'1ments when new expui.. 
mentsare needed for Boo1al weltare13 

IS WUl1aln G~ Vinal, "Nature ltduOll'l.tion Sooh,l and Jeorllultiond," 
ieoreat1on. 241593~96, Maroh. 1935. 

1,1 

---- ===t.ii·iii·:;==
 



APP1JJNDIX B 
JIll 

TABU I 

TRE PERCn::N'I'AGE 011' SCHOOLS IUl:Q.U!RING SOlENe! :roa. ,Elfl'TltOOI
 
OOMP.ARED WITH "rl'iit 1'lmOENTAGTr. FOR OI<t'RlR SO"l3.1'lOTS
 

:: 
i'grtlio~··a ~;. .!I . 'r 

Unll 
"l:ll> .............. 

Region Scienee lilnalhh and 
01\'108 

Lan.. 
~g88 

tIl1lhe.. 
maties 

New Ingland 
Middle Utates 
North Oentra.l 
Southern 

30.0 
34.1 
89.0 
40.6 

100.0 
100.0 
100.0 
100.0 

80.0 
66.~ 

715.0 
80.6 

100.0 
62.19 
60.0 
7ti.9 

100.0 
97.1 
9a.5 
98.7 

Western 
Nation 
Rank 

8l.a 
55.,5 
3 

100.0 
100.0 

1 

83.5 
76.6 
3 

72.2 
72.1 

" 
100.0 
ge.o 
2 

Read table thus: In ]!fEtVi at18la.nd ~ of the aolltlel require 150_ 
soienoe as an entranee requirement. 10~ require Inglish, etc. 

* William E. (Jole. The TE"Il;OhY;i' .E1 81,olop (D• .jl.p1>letcm-oe.tury
Company, New York, 1934). p. 2i. 

TA.Btl III 
ENROI,t.M.lm'l' BY SUBJ1SOTS, 193......36 tim P:lIWMAaIS (J'I
 

TOTAL HIOH SOllOOL mo~ INIAOIi ~T
 

(01 m bWnmOINTJtAt SOll00IS)
 

ltnrollment ~n 1934-35 

General Sa ience 88,591 '74,699 163.2g0 U.S 12.4 12.5 
Physical Geo8ra~hy lO.~15 8.754 19.669 5.3 2.0 1.5 
13101og;y 97,446 lOO,4g0 197,936 9.4 11.8 15.2 
Zoology 8,774 6,984 15.758 1.3 1.2 
Botany 8,332 10.915 19,247 l.~ 1.. 1'5 

Chem1stx-y 75,211 46,615 121,626 8.e e.e 9.3 
Phys10s 73.,&65 20,843 t2,008 8.5 ?~6 '.1 
1''hya101ogy 16,708 19,320 36,02e ~.e 2.9 __________, ._._Ill/_,'....,II it"",,·WP_' _ 

Road table th'l18: During the school yM1" d 1984-0Z6. ee,591 boyu 
and 74,a99 girls wert enrolled in G0oGr~l Jo1onoe. In 1926, 11.5' of the 
students in North Oentrlll $chools Vlln.·~ enroll'd 1n Otnor8.l ;~ciCu1eti in 
1930, 12.'" or the student" Wl~re enrolled in aGuftl SCieJuua. eto. 

If H. G. ffot~, If'iVG-yur Trends in tho Dlvolopwmt or North O@ntml 
\BllInoilll.tion H1Ii!,h ;::ichoollll i 19M-19315. 0

' .l!t! ,?,~qr~ 91,ntX'1!1l,1 1~.o.01!!ition 
guarter1l' 10:4, ~pri1, 1936. 
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Read table thw:J: In 'the .Nelli hgl'W!ld States 20 colleges wem investigated.
 
19 of thess bad college entrance lists. ot 1fihleh all 19 accept ChBm1st:ry, 19
 
accept Physics. 15 accept BioloQ. ete •
.. 

Wi111am E. Cole, The '1'eaehi§ of Biologz (D. Appletm-Cent tU'7 Company. 
Ne~ York. 19M). p. 26. 
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 65
 65
 40
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 48
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 10
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Logioal arrani;b8ment then bas dat'1nit0 purpostllS and should not 
imJly logic tor theSlil.ke of science on the secondary..sohool level. 
To «0 from the lowest to the h1ghe at in zoology t tor instance ~ 

reQ.uires that the pupil who pursues only one oourse in this sub
~jeot -and the majority of pU\1ila take only one oou1'8a in the sub
ject spends 60 rtluoh tiroe studying thu i\lowest~f that hEl Will not 
get to a. point in ~ne OOUX'SEl where he will malte !U',).)" aOQ.UEl.intanoe 
with the "highest. r although the highest maY'posaeas the most 
potential Sigllifiofl.ll.eEl .:forh1m. 

The advocates ot logioal arl~ngernent of subjeot-matter in 
seienee also orten aim at completeness of presentation of the 
su'bject rather than th.e seleotion of those pha.ses of the eubjeot~ 

ms:tlter whioh are highly s1~,;nif'ioant for the pupil.'" 

Oontent arranl1Sement in biology should bell logioa.l in the senSEl that 
its various units eX' pw:.'ts ere ael C10fH,)ly eu-tiQulated lll.8 possible. 
S\il.oh artioulation obv:l.ouely makes for eoonomy of learning by the 
:pupil. Sometimes, hOWeV&l', what may appear on pape.r as an extremely 
illogioa.l 8.I'rangemeut of' subJeot...matter. nay. in the handa of a 
skillful teaoher f become a 010s01y ttrtioule. ted (I curse of study beoaws e 
the teaoher sucoeeds in bringing about (lend1tiousand lelarning ai tua.
tiQne Whioh will tie up clooely with W1ett app'$(il,l'S to be 1mU:tioulated 
and remotely related phases of biological con,tent. ror exeple. a 
skilled teaoher may be able to tie up the life funotion or plants and 
animale with any 'Plant or animal. even thoW!h "lite :f'unotions'" are 
treated as a general speoif1~ unit. D . 

Where the projeot m.ethod of organization of sUbjee.t...matter in 
biology Is used, the 'best sohem.e setatlS to b.e to break: up the oourse 
into several units with the various projects under eaoh unit. The 
following illustrate the point: 

UNIT!. THE HUMI\.N90DY 

Projeat No. 
1. &loteria 8\00 their cli\rriers. 
2. Brei.!l.thing. 

-_.----
"Oole, .2,;2.. oit. t p. 62. 

5 Ib1cl. t :p. 53.-
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3.	 The organs of digestion. 
4.	 The dilfgfllStiOn. of starch. 
5. The passage of digested food into the blood..
 
S, The lite stream crt the bC.H~y...-tha \:)1ood.
 
7.	 The circulation 01' the blood. 
e. Rem.01fa1 of wastes trom the human body.
 
~. The ade~uate disposal ot sewaie.
 

10. The oare ot wo~d$. 
11. The inCl.!viana.! pupil' B healthprogNm. 

'1'0 j.e'et :No II 
1.Souroes of our food0. 
a.	 Tho <llassU'ieation of foods. 
3.	 The unit of measurement of the energy value of fooos--the
 

oalorie.
 
4.	 Testi.ng our foods for oertain nutrientf,ll. 
5.	 T~st1ng foods for adultera.tioIlB. 
6. The biology of milk~-why it spoils.
 
7, Care of milk in the horne.
 
8.	 CQ.mJ;Il.On ~ thode of 'preIlElrvina; food. 
9. Preservation of food by ref1.'1gera.tioi and P8.stetll'izatlon.
 

lQ. Preset'Vation of' food by other means.
 

Probably the best means of b ringirg about artiouleti on bet ween the 
various 8cienoiltS in the secondary somol will in the end be a modern 
soheroe of. otU'riou)..l:Ull-maldng Which will follow the line of vertioal, 
rather than horizonta.l development of the cur.rioulum. That 1$, one 
'tU1it of work in scienoe, or ill otology to '00 spe<lific. should be 
based upon another tn a continuol1s prog.ressive f'alilh1on and in a WQ$ 

which will fill the gaps betwe~n each unit or sUbjeat. Each unit or 
aUbjeot, as the case may be, should have a fairly definite starting 
and sto.pping point, which should be well understood by the d.ifferent 
soienoe teachers in the s~·Btem. This alon6> would pl"evi9n.t much of 
the l"0patition we have to-day in the aeconda.ry sciences. 7 

Llilt us relate 13 ome ot these weakneallea 0 r faults wM.()h are out.. 
s1Handiug in laboratoX'ywork in biolGSY: 

1. :Lack of pu:rposP,),or objectives. in 14\oora:tory work, lilD'3. lMk of 
raao,gnition. and. explanation of obj6e'tiV(!lS wben pt'esilltlt" 
. 2. Sl:.T1.sh dependenoe upon outlines, manuals, syllabi, workbooks, 
otc., by both teaoh(l)I' Ilnd :pupil. 

6 Ibid •• 'P. 57.-
7 Ibid., p. 74.-
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~. "The tendency to t~l!lOh laboX'trbory work as £3u'bjeot..matter 
activity detached from -tlhe reainder of the course, 

4,. The pert'oX'lOOnCQ 01' l~\borllltory work, the results of' vmioh the 
pup11salraady know. 

5. Requiring the pupila to do laboratory exercises or projects 
Whioh have been seleoted on the basis ot their adoptability to experi
mental pro<ledu1"f11 rather than on the balds at pupil interests or needs. 

6.. tose of t.'Lme in the bioloQ' laborato:t')" due to poor planning, 
pq.or arrangement of the laboratory t insuf1'io1ent apparatus, poor 
$.rr.ane;eqnt ofequiptll$:nt and materiC:lls, improper 1t1Sif$b. t insilJht in 
e.Q$1ltn~ng 8~'uiF$n.t to p\lllils, equipment out of r$pair,_d the 
fa.ilure Qt the huher to give :puplls theneoe8lllf;U"J direotions they 
need to bave 111 order to follow the la.boratory prooedure efhatively 
and without WElsh (j)f ~1tne, and loss of effort. 

7. Oareless selection of projeate. experiments or exeroiaos. 
,e. Improper equipment e.nd. general lMk of equipment and IOOtarbll!l. 

even materials whioh are available looally and without cost. 
9. '['00 much, d.~:penden(u upon disseetion and drawing. 

10. Ttaoher Cl,omination. and the tendenoy for many teaehere to do 
too muob. work tor the pupils. 

'!"he biology t09.oher ahould look UY,'Ol1 outlitlflS, manuals. syllabi, 
workbooklll, and other articles ot equipment as teaahmg aids, Whioh 
should facilitate the pupils' ll!l!i:\.rning and his own teaohing. l'tdther 
than ends within themselYEls.8 

The high sohool CuI"1'ioulum, the oOI11lUi ttee d.ecided. should be such 
l!UlI to produc$ ~.n 'boy,s IJl.lW p:i rb the d hpodtions l'lndabilit1es need..d: 
(1) to mainta.in health and. physical fitness: (2) to use leiaul'l'!l in
 
right waysJ (3) to sus.tainsuocessi'ully oerta.in definite social
 
l'elat1oDs,hips, eivia. dOJl\$stic, oOlllfl!lunitYt (illd the likfll and (4) to
 
engage in exploratl>ry...vooational Ind vocAtionalactiv1ties.
 

Und-.r each of these Droad heads W8:r$ then l1sted certain illustrative 
I abilities and dispoa it1ono. These, the committoe suggested., might 

easily be supplenn.ented by many more drawn from the. observation end 
l1J1;:periEmce ot teaohera or from. the aY$tam~tio analyses of eduol1tional 
and sooiologioal investiga.tors. By some suoh process long lists ot 
detall.d objeotives would 1n time be eeQu'X'ed, to aerve 8.8 oheqk$ 
against the eXiet1ng ourrioula., and to suggest ,!,1rhat new materials 
may be add.d.. It would be d1sQovered in the QOl,;:rse ot thUG opere.
t10ns the e.oum:1ttl!ll8 thought, tMt pupils ha6 DIOrCll 111'. net4s in 

t 
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CJOIDr:lon than the present amount of. requ.1red work in the high sohool 
se6MS to reoognize, These aarrmon needs m\1St i*i ret be provided for, 
then differentiated group needs. and finally individual needs. 9 

Biologioal Theory 

J,~otlW.lly biolo&;ieaJ. theol"Y oo'nahta of some anoient but not very 
easily stated truths about orgahiems in gen,eral. due largely to 
Aristotle. Hippocrates and Harvey, a f$w groat prinoiples euoh as 
those formulated by De.I'win, lJbyel', Cle:ua,e Bernard" J9:nd Mendel. and 
a "\Tast wSl1Isof i'$,Cilts abou.t individual ol'ganisms and thei X' purts 
whioh are still 8.wa1tirJg adequate general1zatiolh10 
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