
IEE T'NIVORÍ¡ITY OF ¡IANIEOSA

¿T[ EXPÐffiMNN4IAT IMTESIIGÂIION OF flfo TIEIEODS

OF TEACEING êSISER&D SCIENCE IN

JUNIOR EICE SOEOOT

BBI¡TG .A, TEESIS ST'3MITIDD [O TEE COMMIBBEE

ON 3OS!-GRAÐU¡TA SIUI}TES ]N P.AMIATI

XiUT¡iITMENT OF TEE ruqI'IlEMEN[S

Fon IEE XrSerßE O¡' I[A,5[ER 0X'

EDUCAIION

BY

'AII{BS 
CÀMENON MAMIN

WïNNIP&C, yANrnoBA

m3n¡ÀRY, L966



AN EXPERTITENTAT INIIESTTGJ.TION O3 [f,I.'O ME1EOÐS

03 TÐACHING CENEIIAT SCIENCÐ TN

JIINIOR HIGH SCHOOI

J. C. ]!ÎAR[IN

This fnvostigatlon was undertaksn to flnd out if thore

!\rsr€ eny slgnifioant differenoe 1n ths effeotivenoss of the,

looturs demonstratlon and tloveJ"opmental disousslon s.s methods

of teachlng goneraL sofonoe uslng th6 unit pLan. In tbe

Leoture domonstratlon tho tsac¡or provfded the bastc j.nfo rrna-

tion but fn ths developmental disousslon the teac.bsr s6oureð

the infonnatloq fro¡û tho pupiJ.s.

The stUd¡r v¡as oårriod out usfng Grado ? pupils who

woro taught undor regular sohool condltions. Tho subJoot

matter ì¿va Ê dlvid sd into four units: 1. partË of a pl_ant and

lJses, 2. Seed Soattorlng, ã. InsootÊ, 4. Íoods. Bho same

t6aoh6r taught alL olasses using i;he sant6 toachlng alds in
eaoh class. Th6 so.ûs tests wers glven to a1L pupils.

Tr¡¡o groups of, pupils oquated in peirs wero ssLeoted as

tho oxperlmental subJeots. Thero wore 26 puplls in eaoh group,

14 girls and 12 boJs. Tho g]'oups wore oquatsd on the bases of
tholr sooro$ on a standardiøod Íntelllg€nce test and the four
unlt tosts bo fore tho¡r 1v6¡u taught tho unitsr subJect matt6r.

TÌ:e unit toslis had b€on vaLldated pï€vlously, s,nd oach was

oomposod of thirt¡r iterns. The statistlcal r€sulijs seoureil

from tbe tvr¡o groups vrore:

$l€ an - Group A
Moan - Group 3
Vã,riabfllty - tr'
0o116lation

Tô
100.54
t00,-42

1.06
.99

Unit Tests
20.04
e0.00
1.06

OD



fn Unlt I Group A was ts,uglt bJ d€volopmontal dlscussion
and Group 3 by looturo d e¡r¡onst ratl on. rrh6 n6t¡ods v,¡ors rotatod
fn Êuccessivo units. [he repetitlon of tho unit test at ths
end of the uait serv6cr to measure t¡o effeotlvoness of the two

¡rethods of tooohing by usrng fl¡e diffsronce in ¡ueans. 'rhe
groupÊ we::e aLso oomparod on tl¡oir goor€s on a sobool- distrl0t
oxarninatlon oonpos6d. of objective and ossay typo questions and

a stands.rdlzed sclenoo t ost.

Th6 slgnlfloanos of a, dlfferonco ln moans for smel1

sampl€s r¡"ras used to measure tho effeotlvoness of the i;oaohing

motàods. îìe means of ih6 final unlt sooï6s wsro l

Unlt Group Â Group B

19. 85
19.50
21.96
a6.2rl

[¡6 sfgnifioÐnco of the difforenc. 1n uteans using th€ incr6ås6
in soore for oaoh pupil was oLso dots-rninod.

Corrolatlong 1\¡6Te s6cured by uslng tàe sooros from ths
varlous t6sts for oaoh group separatoJ-¡r. Alj. possibLe oomblna_

tlong $¡ore dons and the oorrelattons veriod fron a 1ow of .ãl
to e. ¡igh of.71. {I}ro oorroLations of the scoros for Group À
oomparod to Group B w6re: I.Q, .99, ¡'lnål unlt t6sts .68,
sohool dlstriot examinatlon .65, Ëtandardizod sor.enc6 tost .õ0.
The oorrelation ooefflolont requlrod for srgnlfioance for p6

oases at tlre 5 per cont 16vo1 is .gBB and at the I por uont
l.€vel ls.496.

The maln ooncl.uslons d€rived 14,€16:

L. No slgnifloent diff€ronoe at the 1 per cent levoL as

s¡ovm in tåo aohiovenent test rssults was found in the effect-

1 L8.762 20.215 2'ó.264 t-5.85



Ivêness of the 16otu¡:6 dsmonstratlon and dovelopmontal disouss-

1on as rnoans of teachlng facts and thoir applfcatlons as

taught.

2. No tendonoSr v¡as found for eft¡er mot¡od to consistontly
exoel t¡o oth€r.

6, [he unit tasts inôioated a nore valld and ro11ab16 m6&ns

of râ,nklng the students in g6n6ral scisnco.

The wrltor lnfluenoed bJr ¡is flndlngs and exporienoes

ia tha lnvestigetlon f6e1s t¡at e combinatlon of tåo two

motùods l'¡o uld ssom to be moro effootive for toaching gsnoraL

sclonoe. Ihs easlor portions can be taught using th€ dev6lop-

¡oontal d.lsoussion and the moro diffisult b¡r m6a,ns of t¡ê
locturo demonstlation.
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CEAPIEB I

INEroþticîr0N

Purpose of tbas,tuðy

8àis stutly was undertakeu to oompare the leoture ilenon-

stratlon a¡xd doveLopmeatal Alsoussion as nethotts of tos,oùfng

feotual hoon¡leaÌgs and lts ap¡rlloatlons a,s te,ugbt fn gôn6ro,L

solonoe. It ls the wrftelts beLlef that tbese are the methocls

oonmonly used ln Junior å1gb sohools as they are presently

equlpped for tås tecoå1ng of solenoe a¡3d wber6 the teachor is
free to tl€vote a whole perioal to a oLesg. The wrlter wlshed

to tost tbe àypothesis that there le no €lgniflcant dlfforoûoe

lu the effeotlvonoss of thsse nûothoôso

It was ôeolûed to meaËure the offeotlvoness of tho

u€thoäs fn tovms of pupll galn ln howleðge uslng two groups of

Bupils equp,ted 1n pairs. flhese groups s¡erê to be taught four
suooessive unlts of gratle seven gen6ra1 Ëol.€noo by the two

nathotla used ln rotatlon. The study was oe,rrf ôal out under th€

reguLar eahool oonôltions; a presoribed text book, sêotionod

ole,ss€ñ ooüparebls ln Êf26, end olass periods at varlouÊ tln6s

of the day. [h€ o].e,ssoe were required to study a speof fletl
amount of subJeot natt6r for sohool- ilistrict €xamlnations Et

tho end of the flrst t6rm. In the l-ooeL sltuatlon the

lnvostlge,tor profemod to have the pupil-s unelraro o f any

o:cpgrigontal faotor. 
_1_
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llho deolsion to oo,rry out t"b€ lnvestlgation under

normal oLasslrooro oondltions was Ëtrongly lnfluenoed by tho

rcading of artlolos bJ¡ souto of the leâdêrs ln 6diuo€.tlona1

theory a,nd pxs,ctio6. n'.D. ourtls 1n àls Seoong Ðfg€st of
Invsstlgetionsj!ll_!¡9_1ggg!:ng of lieiencg in glving hls orl-
tiolsms on stuilios of methoils of teaohlng soianoo said,
tr6. Dellmfting Too ftlgoxously th€ flee.ohlng Methoôs unðer

Investfgatlon - trn s€v6re,L studies thts ls done to suoh e,n

extont that those methods are utterly &ifferent from any usod
1.

fn oÏdinary olassrooü sltue,ltlons.rt Ðp,vLd 3. Ausubol fn tryhê

Nature of ltluaational Ressarchtr divided rssoarch lnto three

klnôs: (a) be,slo solônce rosearoå fn general la$¡s of physloal ,
blologiael , psychoì.og1oaL, end sooloLoglos,l- phenomenology as

an snd 1n its€If, but t.ho findings nay be applled to practioo.l

problerns in eduoation; (b) extrapolabed roõoe,roh ín the baslo

solonoes !¡híoh ls orlontod towart tho solutlon of prao.bical or

e"ppliod problems; (o) rosoaroh at an s.ppll€d 1ov61. Speaking

of the edvantagoo of rosoazph at tho appliod levo1 he said,
rrTlåen researoh is performod in relatLon to the actual probL6ms

of ecluoation, at i;ho level of oornplexity in whloh thoy oxist,
that 1s, ln situ (undor the aonditions ln whioh tho¡r aro to.be

found ln praotlce), tho probloms of relovanoo and oxtrapole-
2.

tion do not arise"tt Ðx. Âusubel latsr ln his artiolo, L1sted

tho four types of les,rning problems åo oonsidsretl indigenous to

od.uoatlonal researoh and ons of them was, rQlsoovory of appro-

It'.D. cu rtis, s6g9nd EiggÊ tr ol:_InvggjÅsÊ!ig3g_11_Il¡€
3ge¡149_g_€_!-g,iSlg.g, p. 5. ?¡1Iadolph1a: P. Bl8,lrfstoìlrs son
ånd Co., L95l-.

fo.P. ÀusubeÌ, rqho Nature of 8ùuoetlon&l Resoarch,rr
Itluoatlons,L ThsorJ¡, III (0otobor, l-95ã), 5lB.
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prle,to end mer.fmellJ¡ effioio¡t praotiees and wayS of organlz-
iug and presenting LGêîning nat€rials, of ttellberatoly

1.motivatlng s,nd dir€otlng learning toward sp6cÍfiotl goal_s. n-

This stud¡r wes pLannod to nreasure the comparative effectivoness
undar looeL oonditions of the ieotu::e demonstration and d6vo1-
opmental dfsousslon aS methods of pxosenting the eubJoot
r¡atter of tÌ:e uni,os. Explanati ons of their place ln tho

hfstory of the matt¡ods of ecisnos boaohing and tho ¡l€aning of
ti:ese torrns as used in tho lnvestig*tion v{iLl nor¡¡ be givên.

PsIisÅegg!*eEJcius
Th€ unit p1an, leoture demonstration, arid tleveLopmontaJ-

disousÊLon e,re oompar&tfv€ly 1et€ d€v€loprneats in the i:eaohing

of soionoe. Elltot't A, Doì'ürxing lists the methods of toaobing
sci€noe in ortlor of tåolr davolopmont¡

' 1. !€oturo e. qu€stion and answolr 5. Book 4. lextassignroont, rooitation 5. obJ6ot 6. piotuie Z. ó¡ãðr_
_vation 8. Experimont 9. Ðononstratlon 10. fndívidualLaborat_ory 1L. problem method I¿, E6uristfc- fS.-ó6;ãf_opmontal 14. ?roJ€o^t 15. Contlaot 16. tinit supãrvisãastudy 17. Efstorio2'

låose mothods. oan bo groupett as soüs are rater modffioations
and d€volopments of an oarlior teohniquo.

In the Lecturo the teaohor impar.bs hlowleaLge to tåo
Lsarner. In tho question aad answor metbod tho teaober trios
to eliclt suo-h ínformation as i;.l¡e stuêent has alrêedy acqurred
fro¡o ùls 6:(porlonc6s anè to hej.p the pupil organíze tho
hro\qLedge to serve e,s a basls for un*erstaadlng. In tåe book

819199'
t954.

EÞ!9., p. gre.

28. ¡. Do,"ning , Ân Introduotlon to tho Toao.hine, of
!. 186. Chloago¡ Ehe ltnivorslty of Oàioago Þiess,



-4-
nothotl a, Larger nunbôr of puplr-s havo aoooss to tho toaohor¡s
knovrrectgo as oontalned ln the teaober;w¡itton text boot<. 0åe

tert book essignmoat followed by reoftatton m6&r1s that tào
pupfl loanas ïçàe,t ls ln tà6 book Lottsr porfoot, ofton wlth
Littlo understa¡ûfng of tho subJeot matter.

Rebelllon agalnst bl1ntt aoooptanoe of the knowlettgo

writtsn in the books of famous anor. ent soholers rott to devel-
opment of a new. group of methoils of 1oamlng sofonco. [be
obJeot netàod as iloveloped by pestalozzi wa,s tåe first of
theso. The stuöent wltå tho obJeot as stfmulus rôoorûsd
dstafls of q*he,t àe saw., foIt, and hoard. ploturos w6a€ a
modiflod form of ohJoot study, slnco obJocts wore not aLways

avalLabre. obso¡nratlon of obJeots and plotures wåiah at flrct
was of o" oa,sus,l nature gs,v6 sÍey to purposefuL obsôrvatlon to
e,oqul¡e faots ag a basis for thougàt ptooeÊs€¡Ê useti fn tàs
solution of problen situations.

gàô tt ôvolopment of tåe experimontaL netåod marketi â,

new phase. flåo ex¡lerimont was set up by the studont to get
Nature to furnrsh €vldeno€ \¡¡.broh wour.û à6r-p solve a problom.

[àe sohool took over the taslc of perfoming the requlred
experLroents through ilenonstratlons porformgd. by thê teaol¡er,
î.hls fs exempS-lfreil rn tåo 616 rna¡l soboors. some €duoe,tors

feLt tàat tàe students ïÀoulti r€afll more if thoy drd tàe oxp6rr-
m€nts t-homsoLves. Thls sras the boglnntng of the Laboratory
methoti. .A.s narcy stud ents performed tào experiments meohan-

tûelLy wltà no ldea of tàeir rer-atron to tåe te¡ct d.isaugsion
eail no unil erstanding of w.hat tåe exporlmont slgnlflett meny

$¡oLl oorrolet€d fo ms. of, text booke sr-rd Lebozatory wodc books
v¡ore iteveLoped. T.hs rabora,tory methoü has boen o""y uoo"uu"-
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full-y deveLopoti Ln ths Anorloan schooL system.

Solonos teaohing subsequontly w€nt t.hrough a psriott of,

dffforont oomblna;tions of metboalg. Tåe problem motàoil was tåe
ftrst of t.heso. Sone soisnoe problem within tåe oapaaitios of
tÌ¡o stuaionts was suggosted, proferebl_y by t.he pupil_s thensolvos

or by ths teaoher. Moans of ftndlng a soLutlon to tåe probL€n

w:elre dllsoussoô, an<l approprlate aotlon talren througå roe,ttlng

of referenoôs, experluents, and eny other avellabl_e oo&ïrÊo

llhe rôsuLting knowleilge sonstituterl a boðy of L€anîlng. Tåe

àeurlstio metho& v¡as a ma,ttor of the stuarsntsr drsoov€rrng for
thernselvos solentlfio fÊ,ots wåtoh were aLready }rronu about

some påase of $olenoe. Eåe dovelop¡nentqL methoit was based on

Lee,mlng about somo soientlfio topÍo a1so. It involved a

pooling of ol-e,ss effort. In the dlsauÊsfon tå€ inûivtðuåI
olass nembers flrst oontributed. T¿.hat tb€y eL"os,tty k¡roq¡ about

t.he toplo. tr'urtàer atlgoussÍon e,ided in oagerxlzÍng wååt .had to
bo 1eem6d.. Methorls of flntling out thls oxtre knowledgo arers

alÍsousgoal, antl epproprleto al_a,ss aotlon taken.

Eàe la,st four methoðs of solenoe teaohing seem to be

methoils of o¡ganizing tho work. In tàe projoat method a

Étu(I€nt or group of stuâents unil ertakes to r¡ake Eom€tbing.
ri.he offort lnvoLvoct tn making tàe obJeot and operatfng it
resuLts in lee,mlng. Ehe oontraot methotÌ is a, meanõ of taklng
o€,ro qf lntlÍvlôoaL âLfferonoes, llào e,ssignment on tåe s6otion
of work taugåt ls gen6re,11y ûivtdod iato tbree parts. åIL
stutl€nts are expeoted to do a ninimum of the flret part. Tho

better stuêents acco r"dlng to thetr s,bil_ity a.r6 also expeoted

to do tho seoond part or the seoond end t.hir{ parts. Tàese

ofton regulro ext ra inittvfitua,L s.tuily, Tå6 graalo reoeived by
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tho pupl1 ls ttete]fnineit by tho quai.ity a,ntl que.ntity of tbo

total asolgnmont done. fn thô unlt of suporvlsr€d study tho

unit 1s a relatotl eootlon of the yoarrs work. The studonts

are lntroduoscl to tlre unit altoget.her but progress ã,t vs,rious

Êpeêtls 1n atts,inlng êoosptebL6 mastory of the subJeot mattor

of the unLt. The hlstorlo methotl organizos tho subJeot ne.tt6r

s,rounil the l-lvos of famous soLentists, and wået oaoh tlfÊoovor-

sd, and how åe dtsoovsrett 1t ls leameð. låls is foLLowsd by

g study of modona teohnoLogfoaL e,tlvenoôs vrhere applloabLe.

Sfnoe the unit plan ln grouping tåo subreot mettar $åas tho onê

uË6d in tho stuôy e, briof explanc,tion of tts ms,1n prlnolpLes

iË given.

The uait plan ls assoolatetl wità Ë.C. Morrisonrs na,ne,

e,lthough ea"lLsr etluoators had develop€tt sinll€.r forms.

Dolrûlng 1a spos,king of the unit says,

lêaohlug unftõ, perhaps better deslgnated ql€alï]ing
aLlotmentsrr, should be reLatlvely short antt deflnltoly-
olrounsorlbott. 'Ibey.ÊåouLd bo asslgnmonts of study
me,to rie,l€ organlzoð (1) to give suoh an uaôerstandfng of
e,nd fe,mfLlarlty v.rith a prinolplo or group of olosely-
r61e.t6tl princfplos of sclenoe, together wlth so nuohpraotloo la thoir appLloation to probl€n€,tlo sltuatlons.that thelr uso \q111 b6 insur€d, r¡¿hen the neoil arlses 1n ápuplI rs l-ffe; (P) to give oonsßlous sklLl in the use of
ono or two of the elenents or safeguarcis of solentifio
thlnhlng, (6) to sstabllsh ln t.he pupil ono of tho
important emotLonaLiz6tl standarals.r.

MorrLsonrs orge,nization of the r¡nit pi. a,n is¡
1. Firlloretlon to ffnd out w.hat tho pupils a1r€ady

know about the unit.
¿. Pr€ssntation to giv8 a vl€w of the v¡hole u¡r1t,

5. Assimlletion to sêouro mastorJr of the prinoiplGs,
dovelop sclentiflo t¡lnlrtng, end. ornotionalløed standards.

1¡!¿9., p.1op.
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4. Orge,nLzat i on to åave the pupil revlorf s,nd organize

t.he subjoot matter of the unit.
5. Rooits,tlon in wåioh tåe ¡ruptI såos{s åo has acqulreil

mastory of tho unitrs subJoot matter.
|[&o five steps wer€ oarefully pJ.anned and fol]. owocl fn eacb

unÍtr [be s,sslmi].ation periods s.honld ocoupy about t-hreo
quartors of tåo timo of tåo unft. This 1s the tine for
lndfvltlual and group study of t.ho subJoot mattor by t.he pupils
aiðetl by tho teaoher and this ls tbe tlms wàen the teaoher
uses tho looture ûe¡nonstration or developmental irisoussion
nethod aooorrdlng to plan fn holpfng tbo students.

lhe Leoture demonstration å,s us€d in the stuily was a
matter of tåe toc,ohor proviillng tho basl0 få,otË of tåo subjeot
mattor ecoompeni€d by the use of obJoot$, speoimons, píotux€s,
oharts, exporinents, anü fLlms wåerever possible. Ono modern
group of authorlties sp€ekLag of the prosont de,y uÊ€ of the
Leoture nsthoô Ln sshoo1ê saJs.

In tåe use of the looturs uetbod tl¡o tea¿hor dovelonse.topto in soienoe mor€ or less from u-io;i¿ei-;"ãã"iäãI-tion. rr ls now,vlry ooy9gnr wåen this-nãth;d i;'ñã¿i to0upplement the leoture wlt.h åemonstratlons ena visuar aials.rt is e,lso a oo¡ruron praottoe_ toaay to ¡avã puiiiã-päitiå-lpete in the leotuzr-eltåer ty eii¿ne part -of ft o'r-[u--
I gioe experfmenrs and a omonsrraiioãs-r-róm -t¡ã 

å'ãmã"sõir_tlon tab1e.r,

llhe same sutåorltiesr opinlon of tl¡s êemonstratron oan be
quotocl,

Âs a d€vioe for aleveloping. und o rste.ntì ing ta tåe puplL forfa.ots, conoepts, ano prtnõtp1es tåis meãhod ¡as Ërävãn-to!e yer¡' offeotti¡e. pnploye-¿ rn oãnjuñõiïã" *iã¡'i¡å"" "

1:"tlte il ne.y very welt beoone a mõst effiolenï ,äi¡oa
_r0r. oov6xlng a glven sootl0n of oontent ln a limtieo--time.It åas the a.vantage of b61ng oaslry ,ae,pie¿ iõ--Ã-iäeiäär

18.D.. EeisÊ,
Êoi€no€ Te_]q3.þrqg, p.

E.S. Oboumr and
L15. ¡lew york.

o.{fr. Eo ffua,n , Mod e nx
Th6 Me,o MtLLan õTJs¡0.
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dovoloBment of content when tàa teaoher so deslres.l.
Phesc quotations oxpresÊ. th6 use of the Leoture demonstratlon

ln attemptlng to oarry out tåe praotloo and philosophy of the

unlt plan.

tåo d6v6lopmenta1 clisoussion as practisod by t.b6 1n-

v6stlgator wae the x€v€rs€ of the l-eoture demonstre.tion. The

lnvostlgator trletl to got the faots from the puplls and only

supplornentetl thoir lnformatlon $lher€ neoossary. Eunter¡s nano

1Ê e.s$oolated wtth the tleveJ.opmental illscusslon teohalquo as

lt 1s g6nere,lLy praotlsed. Eunter 1n illsousslng tho us6 of
the deveJ.opnentel ùleousslon says,

Utlllzs tåe first part of tho porfoil for dernonstratlon
and olassroorû aotlvlty ln whloh th6 lfobloxûs to be studlôct
are devoloped in rountl tabl€ tllÊcussi.on, or b€gin Labora-
tory work vì¡lth group d.emongtratf on or indlvftlue,l work. By
uslng tbe basaL text e,s e, be,sls, a soolalizod reoltatfon
may bo developod in gåloh dlsoussion 1Ê kept oLosely to
tåe problenr ln bantl .6'

Further to tàe us6 of the text Eunt€r se,yË,

In the supervlsetl stuily perlod tho teaohêr oan r€&d
f,rom the text and then got group ûfsouõslon oentreô on tho
paragraph that has Just been read. out of the ilisoussion
tho lnportant oonoepts will app€&r antl those aan be useal
by the fntllvlalu&Is of ths group 1B making outline summarlesfor thelr notobooks or workbooks.o.

îbo lnvsstlgator be,sed. his åevelopmêntal- dÍÊousslon teohnlEu6

falrLy oLo$eLy on these quggeÊtlous of Eunterrs.

So16no6 teaohers arô not e,lwe,y s 1n agreenent as to the

neng vråioh s¡ould b€ given to a partioular methotl useil in
toaohing €, soisnoe toþ1o. After tåese brlof expl_anatlons of

t&19', P' 116'

PG.ï8. Eunter, Soionoe llêao,h:lng, p. 165. Nev. york:
Itno rloÐn 3ook Co., L964.

fu¡g. ' pp. sã5-6.
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the nain prinoiplês of the u,nf t plan, l-eoture demonstratlon;

and d€volopmontal dlÊousslon as usod fn tåe investlge,tlon; the

wrfter wLsåes to r6fer to irnportant earlier studios of tho

sffeotivonesË of toaohlag solenoo by tho uso of dlfferent
teoånlques ar¡d t.hs oonoluslons reaohed. by tåe various inv6sti-
gat o rs,



CEA?TEA rT

ÎEI¡IEU¡ OF TEE ¡IIERATUNÐ

lho Literaturô available on lnvostlgatlons of different
metbods of toaohiag sôÍ6nce r¡qas rather J.lm1tod, partloularl_y
ae to reoont investlgatlons. Eå€ lavestfgåtions 1n tåe
lleaohlng of Solonoe by FoÐo Curtls oonslsting of tàree diffor-
6nt tsxte ooverLng ftiffor€nt porlods of time provid€d nuo.h

lntorestlng lnfonnation on inv€stfgations whioh Curtis
oonsldoroil meJor ones of tho three perio&s. Eor investlge.tíons
covcning t.ho perioct l94O to 1;ho prosont t¡s JoEqLat_ of Sgucg_

3!g-rJgl_qeS-,q9:g!, Volurno tff¡IfT, Janue,ry L950, No. 5 and Sc.ionoe

E3lggllot¡, Volume 59" Ma:cch 1955, provided information. Tå6

invsstigations reported in the p€riod from L94o on âre nrostr¡z

at tåe high soåool and oollego lovê1. Gnl¡z ¡¡o*u studLes are
mçntionsd. r'rhioh t.he inv€$ uigabor oonsidsrod v¡s re in som6 lïay
slnilar to.bts orvn probl onr.

In l:€ad ing the literaturo on provious studias of tbe
effootivenoss of cliffersnt methods of toaohing scienoe ie
\¡úri t€r was lnterested to find thÐ.t in manjr oases the orasses
lter€ oompsrê,tivoly s¡naI1 - approxlnrately tvrontSz pupils ÞGr
ol',ss" Tào teqcher was free to cåoose his ol¡rn subject n:attor,
weç uot requlred to cover a oortain arnount of subJect mattor
fn a glven timo, and s€ourod expr€sslons of t.he ol_assrs

-10-
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opinLon as to \¡'¡hioh motåod they proferr-od.
rlÀe first important stud¡r ef the sffeotivcn€ss of

dlffersnt teac¡íng msthods ia soíenoo was mado bJt J.E. Sfaypan

tn 19L8. Be v,rfs¡6¿ to detormlno which on€ of th6 four method s

book, leotuïe, €tBerimarÌt, and 6xp6rlncnt notebook (combina-

tlon mathoô ) was best fro¡n th6 Boint of vl€w of efficfency,
eoonomy, lnterost, po¡Ìnanenojr. H1s pup1ls oonsistsd of 5OO

boys ln Grados ? and B, av6rag6 age l"ã - B, ln olasees vf.hio h

he assumed to Ì¡avs tho sg[ûe average lôe. His subject matt€r
rvas phJsios. Eaoh losson vras taught to each experlmonta]. oLase

of the sane gratl6 bJt e. difforent rnothod frorn that usod v¡ith tlro
otber ol.assos of the samo grado, al:d the mothods were rotated.
In ths book mÊthod the bo¡rg w6r€ givon a mimoographed sheet

contalning tlo lesson meterial whioh they studled for thom-

solvos. In the leoturo method bhe teaof:er gavs th6.substanoe

of tl¡o lesson aooonpa,ni€d b¡r gesturos and blaakboard d rel,¡ingË.

fn the oxporlnooni;al method tåo same material_ was glv6n by

êononstrqtlon supplernontôd bJr qu6stlons an& Êugg€stlons, and

tho boys drgw their pwn conolusions. In thô expertmontaL

not€book method tho boys wore B.llowed to make notes, but this
mothod tras lat6r dropped. Essay typ6 questlons tsstlng menory

and povtor were givon at tho ond of oach Lesson. Quoting froro

Curtl$ on ¡Âayman r s conclUslons:

L. On the basis 0f efficlenoy as roeasured by peroontaL
attafrunent, by lasting lmpressíon on the miir¿s i¡f-elsmsnt-
ary, so4ool-pup1ls, by perslstenoe 1n n€morJ¡, by enoourage_
¡nent_of.lnôopendent thought and solf reliañóe, and bypopularity among the pupiLs tåo tlrrea rûstbods-rank
expo rirnont method, leoture motlod. book method.

P. 0n th€ ba.s1s of minimel tlme oonsumptlon ln reaotual teaohing of the lessons, of arousini¡ and troldlnginterest and a.tt6ntion, antl of the mlnlmal-exponditure-of
mental and plr¡rsi.ssl onerg¡2, they rank as follõrvs -
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Leoture methotl , exp€rln€ntaj. notåod, book rnethod.l.

rn L91,6 G.yF. llunter made a study of the devej.oprû6nt81

(t.ho oxperlmontal method applied orally in the classroom),
l€oturo, anil toxt book methods. Eis pupir.s wero tåree olasges
of respoctlvelJ 50, ã5, and põ boyç of medlan age J.5. llls
subJeot ¡natter rn¡as beal,th. The threo ¡¡othods were used the
samq day, a dlfferont mothod for oaob o1ags, an* the mothods

wero rotatocl. In th€ developmontaL method tåo probJ.o4 wag

disougsed. by the t€e.ohex and puplls. Ia tåe Leoturo notàod
the toaohor gave the Leoturo acoompanled by experiments, but
aLlowed no questions. In th6 text book ¡oethod the pupils
stutlled the text book and wero not B,llorv€d to ask questions

nor w€ro thoy askod any. A tost waÊ glvôn at tho end of eaoÌ¡

lesêon. llo quot6 from Cu"tis on Eunterrs findings: 'r¡'or
lmmecliate retentlon and for dovolopment of power th€ dev6lop-
nental method stands flrst, ilre l-sqture nothod stanals sooqnd,

ênd t¡t€ text book t"hlrd.,,2'

Mârtln I. Robertson in L9ã0 u¡ld€rtook to compare tho
offeotlveness of a guídanco outLine notbod and the devolop-
nonta.l-dlsousslon methoû. Ee usod 60 pupfl,o ln Grado 5 who

w€r6 equated lnto groups by the use of a standardized reaûing
tost *nd their soores on prolimiuarJ subjeot matter t€sts. E1s

subJeot $¡a s seasone,l alhe,ng es ln natur€. For teaohing by the
guidanoo outllne method tàe pupiJ,s wore glvon an outlino anê

nineograpàeù t€xt for oaoh Losson. fhs plplj.s Êtudiod th€
text antt the teaoher gave lndlvtdual àelp. îàe pupils nade a

x¡'.$. c urt is, 
-Iry:gl*+s? 

t1 onç ln thg re agling_9_f_gglsllgg,p. g¿. phtladeJ.phla; ?. Blaklstonrs Son and co;;I9¿6:-
Br¡Iq., p. bB,
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brief topioaL outl"tno lndlvidus,l1y at tho end of the LeÊson.

In the d ovel opnental,-tl lso ussl on method tåe teaoher drow tho
faots fro¡n ths ohLLdronrs experlenoe by questlonlag antt add€tt

faots as noo6sña"y. S.be ooncluslons v¡ere devoLopsd by the

olaes end written on tho board. The tests woro of i¡he short
anÊ!&er type for each u¡rlt. Rob6rtson conoJ.udod, rln so far as

tåe resuLts of thts lnvestlgatlon ruay be oonoluslve, it so6ns

rsagonable to oonolude tÌ¡at t.hfs rûêvol.opm€nteL - atiscusslon

m6tåodr hae some sLigt¡t B,dvantage ovgr tblÊ nstudy - guider

mothodr, both witb respeot to lrynodiato reoaLl aad rotentton
i..

though the resul,tç are not statlFtloaLl,y slgniflcant. tr

Sorsyth used two groups of elghth grado pupl1s one of
forty puplJ.Ê wlth superLor mark$, and the other of twenty-five
who had poor aohlovoq€nt reoorils. Th€ tôaohlng nothods usod.

were rotatod five tlnss. flhe f,irst methott was.a definite
asFlgnulentr followoil by reoítat10n, dlsouÊsion, and test; tho

s6oontl , & lesson-guldanoe ¡oethod using tàe Morrlson unit Blan.
At the enô of eaclr rotation a feotuaL ln fo rû¡ati on tost wag

gÍven. For the superlor students tbe untt plan was found to
bo elgnlfloantly bett6r; but for the poor studonts t.he oonv6n-

tlonaL pl"an of asslgruneat, rooitation, dlsoussion was better.
OlËon and KaIûbIy studlotl three groups of n1nt.h gratte

stuilonts uÊ1ng the Morrlson p3.an wltå tho folLorvfng ramifioa-
tlonF; one group workott together, tho sooond group worked

soparately rooolvlng altl from ths tsaoher who wont from puplJ.

to pupil , end tàe tl¡lrd group worked separately bolng alded by

lX'.D. 0urtis, Seoond Dlgest of Inv6stiÂations ilr the
r oao å lns o f s o i €4q9, p-l-p6'Iiãd-ãipÏñ !-F:-ãGEÍ sîõnïs-Sõn
and Co., 19ã1.
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tào teaoàer whon r6qu6sted. t{'hilo the thlrd .group Learnod the

least, and tho s€oond group Leaneoil. the most, thore wâs no

statiÊtloaLly slgnlfioant ûi ff6reno6.

Sond utllizeil tbo soolaL lmpllcatlons approaoh to the
study of a unlt on geuetlos. [å€ grouBs t¡¡o x€ from tòe solenoo

departmont of TII€stôrì1 üIashlngton ÕoLt ego of Ed.uoation. Taots
anal prlnclplsÊ r'¡ere taught s¡hen n6oessary to iLlumlnate por_

sonal soolal probJ.ems of lmmediato interost to tlre oLass, and

t.lre development method featured ln tho exporlmental group.

Tho control group featured. the trs,å ltlonar. Lecture method !ì¡i tb
faots and prlaoiples of, g€notlos pr€s€nt€d, ancl sooial impllca_
tfons lntroduood as appS_ications of the prlnolpLes studlod,
Evaluatlvs lnstruuents usêd werô the .An¡s rioan tounoil. psyohoLog-

1oal Ðtcamin$tLon r a seLootlons of faots teÊt, an applloation
of prlnolplos test, both oonsrstlng of sslootions of ltomÊ from
tbe Cooperative tolleg€ Zoological Test; Int6rpr€tatlon of
Ðata tqst, saientifla test, superstltions test, and a tsst of
oplnlons r6garting dlfforont natlonÊ,l,iti6s. flho tretter tosts
were oongtruot€d for uss in tàe oxperlment. Equlvp,Lent forms

of oach têst wor€ given before the for.lowing lnstruotlon. [ho
late3-llgenoo quotlent and tnítlaL standlng on the evaLuation
t6st wers us€d. for matohing purpos(¡s. It was founil tbat the,

eEperlmental. group diê s,s well as the coutrol group on t.bq

lnfornatlon test as a r,+.hoLe. Tho experlmental group surpassed

the oontrol group ln all othor abilitlss rooasured, 1.e., tho
so-oaLled oonoo¡nltant learnings.

Ba nnard dlal a stuöy oo!ûBe,rlng the relatlvo effectlve-
nesÊ of the lsoture tiernonstration and the probLeu Eolving
nethod. E6 usetl studqnts taklng s, suifvoy oouxËo ln blologloaL
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$oLônoeË a.t N6w.gork UnlvôrÊtty. Tåe Leoturo ûemonstration
group was glven an orientation Lôcture ooverÍng solentifia
metàod and solentiflo attltudes, ad subÊoquont Leotures were

of tho oonventionaL type. [ho probl_en group Ít€s taugbt by the
devolopn¡eatal- methotl wl t.h åotitr6 stutìent partioipatlon in
settlng up probLems an* plannlng soLutlons. Reporte, assignodl

rôaû1ngs, Lnstruotor and aÊ$istunts, and oontsnt ûreterfaLs

r¡ere ldont10a1. EvaLuatlng lnstrunents lnol-udett tssts measur-

fng reoal1 of speolflc infornetlon, und erstånil lng of generaL-

izatlons, abil.ftl€s ln probLom ÊoLvlng, and soientlflo
attitudes. EqulvaLent forms of the tests r¡¡ers admlnlstered
b€forq ar¡d aftor. {Iàe controL and experlmental groups w6re

equatod by o omparlng gtudents on tàs baslg of av€rag€ stendard

sooros on t.he pre-test and a psyohologloeL tost. In tÌ¡e tests
moaÊurLng reoal,l, of 1nf,oæ-tf on tho lootu¡¡e dononstration
group ï¿as more FuooeEsful. In tà9 tests neasuring und€rstand-
lng of gsnêrallzations tàers u¡as a ËLigjtt but not slgnlfloant
dlfferonoo ln favor of tàe prohlem solylng methoû. In toÊts
aeqqJ.rfng probleu solvlng qrd, eolontlflo attltuê6s the
e porlmental- group lrras Ê uperf or.

Stuüles have deaLt witb sueh toplos in soience teaoù-
lng as t.be use of a propareð work book or puplL wrltton notss,
the uses of ðrawings, pupll d rar¡vn or nineograph€cl , lnkeil or
not lnkeil; and the uso of ftlxos, tàelr aðvantages, when they
shouLû be uootl , and whic.h typo is best. In thiÊ study these
alds were usod 1n teachlng by boil¡ nethods aooordlng to tåe
equlpment wàloh \¡¡es ovailablo.
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¡¿18[E0Ds USE] IN crOt PS IEÉTED

conoraL M.6thoô of Âpg¡ggg:þ

Befor€ tlosoribing the Brooeüu16 of tà6 lnvostlgatlon
sonet¡1ng Êhoul"ù be sald of lts baokgrounê. fhe sohool_ was

situatetL on th€ outsklrts of tå6 elty of ÏËnntpôg.

llho solonoo room \¡iÈa Ê equlBpêal wlt¡ fiEott desks, a
tlenonstråti on tabl-e , ooLd r¡¡at€r, a soleno€ oupboalt v,/lt.h tà6
essentlaL oàemLoals anô gJ.assware, e,nê e. minlnum of refereno€

books. Tho oolleotloa of gbJaotË end spêolnens dopended

La?g€Ly on tbe lngenulty of suocossive teaoàors and puplls.
flh6 fs.thers of the stuåents 'rero moetl,y msoha:rioa].

tre.d e.sn6n, of floe workors, qr E@;11 buginess men. Tà6

experlnent was oaffleal out with pupils in Grade ? in the

Borlod.?.1 - ?.5. [horo u¡ere th¡ee c].ass€e totaLling 99

puplls, 55 gtrls and 44 boys wità e.n &vorage age of LZ - ø

when tho oxperiment weÊ Ëtartôtl. ßhe pupll_s wor€ taugàt bg

the Êa[e teooher. [.bey àae five perfods por v/eok of thirty-
ffv€ minutes eaoh.

lll¡e baslo text for tho puplls $¡ra s Scisnoe Indoors and

out: Sook f b"y Eonsl€y, patterson, ånd J,rrostrong. Tho ourrio-
ulurû r€Eulaetl tào study of obaptors 1 - 6, J.1, å of l_p - L4 l
? - I ln tào flrst torm, prof,erabJ.y in that ort6r. T-bo sohool

dletriot examlnatlon requlroö tho study of ohaptors 1 - 6 and
_L6_



q,n option of IL - L4 or ? - ,.tt*h. raqulred nork was ttividteal

lnto four units¡
L. Parts of €, pLant and Us€Ê.

¿. Sesd^ Soo,tt€ring

ã. Inseqts

4. I'ooûs

Cåapters 1 - 4

Gåapters 5 - 6

Ghepters Lâ, lL, L4

Chaptors ?, B, I

õ w6eks

Ê w€eks

4 weeks

ã ffseks

In oxil6î to soçu¡o turo equated groupÊ for measuring
tàe effeot of the tr¿*o nothocls of, teaoàlng tho pupils \¡/ere

equated by pall's on the baseg of their scores on [he Ðonlnlon
T€$ts r eroup T€st of treala¡ing cå,paclty; Intoriînedia,t€ - Grad€Ê

?,8,9 (Omnlbus Ðdltlon - 1,950) Forrn.A., a oopy of vthicà is
Appendla å; ad: thelr 1¡ote,l scoros ou the fqur unlt tests
gfven as prellmlne,ry tosts, ooBies of whioh aro ln .åpp€ndtx B.
lls Domlnlon test oonsisteit of soventy-flv€ rtoms lnor.udlng
artthmetlo, opposltes, ane,logi6s, number gqqu€nco, olasslfloa-
tlon, .r¡&Êonlng; end spatial, reLatlons. The time ellovr.d wes

tàirty uinuteÊ. råe unit t6sts eaoh oonsiqteû of tùrrty iterus
of ths reoall typ6 on th6 subjeot r¡gtter of the unit. tåe
it6ms heit sll, been oheokod f,or vâlldltJ, from the scores
sequred bJ, puptls of provious ygq.rs. !hê time ell-or+ett wae

fifteon ßlnutes. [he two groups tvôre oatlod Group & end

Group 3.

Group A r+es taught UnltÊ L ancl 5 by ôevslopnentaL.dls_
GussLon e,aal Untts Z anâ 4 by J.eoture demonstratfon. Group B

R:a s taug.ht 1n tåe r6v€rg€ ordex. The r€petltion of tho unlt
t6st at the enê of the teaohing of tho unft sorved to ûeter-rne
the offeotlvsnosË of ,bl¡e r¡othod of teaohing usod. rIho lnorease
ln knov¡led.go for oach pupll on tùe unit tuas aLso used B,s a

oåook on t"he ef,feotlvenoss of the two Bêthods. of toaohlng.
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&"fter tho units he.it beon taught and tested o a Hsok was

spent on revl6Ìr lÎo rlc boforo tho sohool dfstriat oxanination.

lJ¡le oÏåmlnatlon was made btr a oonnlttee of teaohers who were

teaohing the subJeot. The forn of tho oxamlnatlon as to the

proportlons of short answ€r ar$ ôsÊeJr typo quostlons and tàe

questlons ackôd dep€ndocl rmlnLy on tho oon¡mlttee rs doolslon.

Aftor the Ghrlstnas vaoÐ,tlon theso papers v\isro glven baok to
tho pupils and tllsousssal witr¡ t¡€m. [b6 sohool dLstrlot exan-

lnatlon qornprlËes Appondix C. Thô pupiLs tåon wroto Dvorakrs

eôneral Solonee 3o]|n S - e whtoÌ¡ ls Appencllx Ð, Thls
conÊ1Êtedl of slxttt muJ.tlpJ.e oholos questions gratl ort as to
diffiouLty lnto three groups of twonty quostlonÊ €a,oh. Tho

soores $¡ore $o oomputed that Ð, soors of eighty is the moillan

soore f,or Graêe 9 puptls Just oomp16ting a yearrs ooursê ln
genoral Êo1eno 6.

Tbo soores soour€d by tho puplLe ln GroupÊ A and B on

the lnteLLlgenoe test, tho totel untt finaL t6sts, tbe sohool

diËtrlot oxemination, Ð,nû thô goners,l sol6noe standardlzoô

tost were then used for the oomputatton of oorrelàtions rvlthin
eaoà group e,nê group vorsus group.

Tn o¡trsr to oompleto tbe investigatlon ths flnaL
soores and papers f,or oaoh. unlt of all the {fnoty-nlne pupil.s

ln Grade ? were used to ro-o.hook th€ Ìallility and to iletermlno

tho rsllabl11ty of tÌ¡s unlt tests.

råe .unll Pfå,n

Bho ffve phasos and purposes of 6aoh ln the unlt pl.an

hâve b6sn montioned. Eunter, 1n wrltlng on the us6 of thê

unit plan la solenoo teaoàing sald, r'flàe ohiof dssirable
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rssuLtË wàioh 00[¡6 from the unltary axrang€msnt in soionce are
tl¡e faot that t.he soofal s,nd olvio aspoots of daily Lifo are
sr[Bhasizsd tàrough s stuôy of solenoe problens tàat are rea].

L.
to tåe student. n An oxplanation of .bow eaoh phase of tho

unit Blan s¡aÊ us€d in tåe lnvestlgatlon follows.
Expls¡s¡1ra, as oonoelved. by Morrlson, was ooonomloal

of tino beoause thero was no n€etl to toaoh vrìat ths pup1Ls

I¡asw. It orlontoat both teaoher endl puplJ,s as to wàat noedod

to be Leamotl. It sorved e,s notlvation by rolatlng the new

loa¡uing to present knowleùgo. Morrlëon Êuggest€d that
çxBl-oratlon. oould bo dono by means of a cLees discussion or a
short test. [às unlt têsts of thirty lteus v¡ere us6ü for
explora,tion purpoF6s, being givôn in four Ëuocessiv6 tr¡erlods
of the flrst wsek of sohooL. Sàortor tests mlght havo been

better but for tào purpose of equatlng tho groups thsse u¡ero

used. The tests såoÌr.red v¡ftÌe varle,tlon as to tÌ¡o knov/16dg6

poscosseô by tho puplls and oonoentratfon of h3owLedge in
o6rte,in sootlons of tbe work among dlfferont groups of the
pup11s.

Pressntr¿¡1on roas glvÈ.ng the naJor faots about the unit
anô rolatiag then as muoh ès poÊslble to t.be puplrsr kûowL6arge.

làe Brosontation vças glven by t.he teaoher and nlght take the
form qf a J.eoturô, a flLm, or any ot.h€r suitabLo form. In tho
studJ t¡e teaoher ugôd a looture to give tho presentÞ.tlon.

Rof€r€noo was made to the [s.b1€ of contents, required o.haptors,
Lnil Inêex fn the text book. Flotuxes on tåe bulLetln boarf;

anë rsferoaoa books kept on the w.lndow s11,1 were brougàt to th6

lEuoter, op. oit., p. L99.
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pupil,sr attentlon. låsgo were ohang€at ill suocesÊivô untts.

.&.sslmilatlon of tåe subJect matter of the qnlt was the
nain part of 1¡he ur1it orge.nizail.on. îhls lnvolvsd the use of
obJeots, ploturos, flhos, experirnonts, roedlng the text,
axtensive readlng, and dolng asslgnnents requirod by t.ho guid6

sàeet. üfrltlng on the purþosg of t"be subJoot matter unit Tt.H.

3u"ton sald,

-A subJeot matter unlt ls a seïj.os of eduoative experi-
enqeÊ oentering on subJeot natter materlaLs rvhlc"b are-
8,¡rang€tl aro unrl a oent¡al ooro fo un(l \¡çl thln the subJootroatter lts€l.f ancl whloh are to be studled. by pupt:.s-iòr
the purpose of aoqulring Loarnlng outoomes áe-rii¡a¡j.e trom
experlonces i'¡itå the oub jeot mattor. _ Tå1s oor€ ma-v bo agonerallzatlonr s. topio, or a themo.l.

{!åe toaohor, wlth tho belB of th€ various aiils, usod tho

lecture ð€monstratfon or d ovel,opnente,l clisoussion aooordlng to
plan almlng by means of the lnd ue,tlve prooess to attaln
g6neral,lzs,tl ons.

organlzatlon involvett the fonnfng.of a revlew ouil.lne
of the unlt rvlth the essontlal supporting olements. On6

method was to havo out11n6Ê pr€par€d by the lndlvlàual_ puplLs

on tho unlt as a whole or on sub-toplos. SsverÞl v|¡6re glven

in olass fol1owed by o!.ass ülsoueÊlon, The ronaindgr wsr€

handetl ln to th6 tôaohgr for oàåoking. A Ê€oond methott $¡ê s a

g one ral. oLasË r€vlew \¡tlth dev€Iopmont of, an outl,ine at tåo

bLaokboar*. îhe latter mothod was usôd by the lnstruotor.
R€olts,tion, e,s flrst cgncoivott, was to have membors of

tho alass prepar€ a prosentatlon on sorne part of the unlt.
Rooltatlons on ttlffÉxont parts of tbe unlt were to bê glven ln

1+H.ll. Surton, tr€amlng antl InstÏuction. pp. ZLg - zO
¡'orry-ninr.h year Booú ffiffåri-i¡ã-rtruo'år
Ealuoatlon, pÐ,rt I. 6hlcago: Îbe Unlverõity õf cnfcago-irãËs,
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o].asñ antÌ the renaindsr l¡anûed ln to tào toaoher. A succ€$s-

ful presentatlon moant mastery and undorstanttlng of the uait
hail been obtalned. ,Iå€ r6p6tltlon of the unlt teot at the sntl

of the unlt ws,s usod as the rscitation ln tle lnvosttgatlon.
flhê unlt plan as 0riginâlly oonoeived, lnvoLved re-

toaohing of those sub-toplos not undorstooil to pupils who had

not dono w€lL on the rooitatlon untlL an aooeptabLe standarü

of master¡z hed boon roaoà6d. Duo to the oxlgenoy of havlng to

teaoà a numb6r of unlt$ fsr tho sohool dlstî1ct examinatlon

tålÊ ï¡a s not dono. Also tbe elzo of the olasses did not
permit a Large amount of 1nd1\¡fd ua1 \'sork. The lnve$tlgator
adoptod the påilosophy of ÌìEestawa¡r, rrln any e.v6rage solenoe

oLags, be Êatlsfisd. wlth 25/" of, Q ts, SO/o of. f3 ts, anõ, 2,6/o ot
yts; but do not stlok Labels on ths f ts for all tåe v¡orLd

1.
to reoognlzs thon.rr otà€ffi'tee the unit plan lr¡a s follolued

th¡ougà all its ste,ge$.

Tho !60t urs_qelnesqtJst:Lan

It àas alreaüy heen stated tÌ¡at 1n 1¡he Lsoture d6mon-

str8,tlan â,s us6d tn the asslqlLetion p6rlods of 1¡he unlt study

ompåasls was pLe,o€d on the teaohorrs providlng the basio

faots. [he lsotu]..s d6[0gnstration wÐrs a oombine,tlon of tr¡¡o

ea?llor nethods of teaohlng $cionce. [he ].ooture camo to bo

rêganled as belng dlffioult for soàoo1 pupiJ.s to follow so lt
has boon supplgnentod by the uso of demonstretions. Slnoe our

sigùt oondltionË so muoh of our leamlng tàe pupiS.s havê â

Vlsual lmegs as v,teLL as an s.udLtor¡¡ lmag€.

IF.IIF. Itlestaway, scterloe Sqao.hing, p. ã9. IontÌon:
Blaokle and Ëon, 3.929.
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T.hs Le:gson was proo€dêd. by a brl6f fir o mínute oral
quiz of tàe nain faotç of prevlous lessons ln tho untt.
3rownoIl and V¡ilad e volood thol r approval of t.he u$6 of the
quostlon and a,nsw6r rûethod tåus, n1tr ls to bo kept in mind,

åowever, that i'rhatov6r edaptationlr e.re made in hlgh scåooL

soionoo oourses, thore must ev6r be rotaln€d a 1a rge n6a$urê

of the fnstruotlonal sffoÍt ínvolv€d in using tho guestlon and
L.

alt sÌr¡B¡ metåod. tt

lhe leoture uÊing a,n inêuotlve approach rrias glvon by

tbe teaoåor. fhle vúas aooonpanisd by tho shorvtng of obJeots,
sB€c1m€ns, plotures, ohalt$, and ex¡ro rlmonts. fàe three
Ê.tag6s of s.olenos 3.oaming; wond€r, utl1it¡r, and systematizing
wero eaoh used hy tåe teaohor in toaohing tl¡e l.ess.on. Baoon

aocording to lÄ¡eetar¡¡ay bellevg(t ln the accumulau,on of faots to
b6 Êlftsd and organlz6d noting eirnllaritlee and dlfforsnoos.
VFestaway quoted dlreotly froìn EuxLoyrs vr¡1tr1ngs in approval of
tåls mothod. Euxley sald, il1X appoared to me to be pJ.ainly

dlotated. by o onroon sonse tlat the teacher who wlËhos to 16âd

his puBlls to fom a. ol,ear n€otaI ploturo of tbo ort6r r&hioh

pervades the mul-tiforn and ondlessly shlftlng pàonomena of
nature; should ooElmonoo witå the famillar facts of tho sohoLarrs

dally experlenoe; end that¡ fron tàe flrm ground of suoå

oxperlenoo; ha sàould leatl tho beglnner, step hy st6p, to 16-

xrotor obJeots and to tho less readily oonprohenslblo rolatlons
Ét

of tàlngs.rt the Lesson was oonoludôd wlth a sumnarJr linklng
togotàer tåe maln faotË taught for purposes of generalLzatlon.

XE. srownell- B,nit $. lrüatto, !Ì¡g.gggå1nålÍ_Ê.g!glgg, p.B.
N€v¡ York: The Cêntury Co., Lg¿b.

zwostaway, op. ait. ¡ þc 5.6
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Somstlmes tho losçon u¡as followeô by tho reading of

selooted portions of tho text. lhe puplls took turrrs at conlng

to the front of tåe olass to read. A record was kept so tåat

ln suoceselve perlods all would read. G.SF. Bunter said of t¡e
toxt bogk,

A basal text booh if usod as a ouppJ.ement to laboratory antt
alemonstratlon 1s almost indlspensable. It is irnportant to
have sometålng to àold Jroung poople to and a text book
assignment Broperl,Jt maôq w111 glve the puplL a f9e11ng of,
responslbllity for ths next dayr" ot*"" m€€tlng.1.

Som€tlmsg tho pupi j.$ wero rofomed dlreotly to the text bo ok

e,ntl th6 assignnent.

Simplo guldo s¡eots lrore us6d.. Somotlnos the guidte

ñl¡oot oanÊlstett of sont6no6s v¡ltà tho rnoanlngfuL v¡ords loft
gut. Sometl.mgs 1t was in tàe form of oornpletion sentonoos.

Ât other timeõ notes were to be copled froû¡ th6 bLaokbosrd.

-â:¡ lnoreasing amgunt of wrlting explanato ry sentenoes was given

1n later unlts. {lho alm was to have tås puplIs protluco falrly
neat a.ntl aoourate notos uslng gootl Englis.h. Festawey enpha-

slzeð the inoportanoe of the teaoherrs dolng Ìrls part in irûprov-

lng tha pupllte English when àe salcl, Itllhe buslness of a

Þoience teaoher or of a¡ty oth€r toaohçr 1Ê to teaoh EngS.ish as

v¡ell as hls Êp€o1al subJ€ot.tr lfiestaway furtåer to ]¡is
oomments gn th€ impo¡tanoe of EngllÊh and satisfaotory notes

rôroark6d,

llote-taking 1s an art that must ho teught. Smal1 boys
oannot be expectsct to mkg not es untlL the¡r h¿y6 ¡u"o
taught åow to ùo it. In the very earJ-y stagos, notes may
bo dlotAtsd, for pattem purposes; and lôssons @,y
oooaslonally be givon on the wajr ln \¡{hich notes shoulû be
made.o.

lHuater, op. git., pp. L6Ê - ã.

2lflestaway, op. o_ij., p. 3-L5. sr¡ra. , p. l-t õ.
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\¡¡hile the stu&6nts wero oopying and doing tå6 as$ignment tho
partlcular obJeots and experimontal rosults wsre $hovm to th€
puplls in r¡oro detaiL, genoralJ.y in groups of four at thelr
seets.

Íl.h€ romalnðer of the perlod was us€d by the t6ach6r in
holping lndivldual puplls åüd c.h6cking the pupllsr prevf.ous

ås$lgnmentË at tholr desks. The r",¡o rk of tåe w6ak6r puplls was

€xamined qs,oh p€rlod and tàç rso rlc o f the oth€.r pupils at
regul"ar lntorvaLs, eÊ tims \'ìias e.ve,llgble.

'lIA6-D6ve1 epmgqlal Xl so u ssl og

,I.he ûevelopnental dlsousslon as usod in the teaahing of
the sub-topioe of the unlt r6quir6d the.t the studonts provlded
most of the baslo lnforns.tlon. Tåe teaoher aoted as the

disausslon Loader, and ths puplls were aotive partiofpants in
tho clisouçÊion. Fra¡ik sâ1d, trfrx & oLasÊ ln GonGrâl $cle¡roo the
dlsousslon should be dominatsd. ontlrely by the teaohsr who

shoul.d koep the class B,Lort and aotlvely thinklng by skl}fully
L.putttng q.uostlons and suggesfi.ons. rr

oplnlons vs, rJ¡ as to $.h6n pupll,s shouLd -f,oad åbout th6
topio. rlo quots 3?orv¡611 and Wåds, rrrJeaohing exporienoe rvar-

rants ths use of text matter as s.n eff:êotfvs rneans of oxGrtlng
prsssuro upon Bupils for thet sustalnod sffort whloh is 1n-
vol-votl in tåe forood mental actlvltios of soåool du¡rg. ',2' T!"
lnstructor preferrrod to læ,v6 the ree.dlng d ono first in olass,
eroopt for experiments, sinco tho bettor studcnts are genera}ly

_IJ O. X¡rar:k, llow t0 T€aoh Gensre.l Êolsncs, p. 114.
3h1Lad etphta ¡ p. ¡laEíã8ffi-Sãi-no-õ0. ;-m ¿6'-

28. 3rownell a.nd ¡r. Wade, op. cit. , p. IL5.
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hottor readers, moro rndustrlouÊ, ¡no re ],ikely to read ahead rn
tåo tert book, and to have read nore on tåe toplo in their
mlsoells,neous reaûlng. The teaoher had pr€vLousJ.y selocted
tho partS read. As ln the Lsoturo *emonstration prooedure tho
pup1ls took tums lr4 roadlng aLoutt to tbe oLass. Àt the ond of
s0n6 peragrapås dlffersnt students w€rs quostioneü to finô out
whetåor thoy undorstootl tho oentrs.l t.bougåt of tho paragraph.

Th6 roading Brovid€d all the Studsnt$ 1¡,¡lth $ 0ro6 baslo infozma-
tlon for uÊo ln t-h€ discusston.

Tho disousslon followed tåe reaû1ng. The toacher aineil
to got aotivo partioipatioa from alL pupiLc, to keep the

dlscusslon go1ng, to fllL 1n detalJ.s, and to keop it withln
tùo bounds of tJ¡o topio. "&s 1n e,lL use of the questlon and

ânsyror rnothod, 1t was insist€d upon tJråt tho pupils ra1se.

tboir hands lf thoy tåougåt they knew the answer, and thoso

not doing so tirex€ frequontly åsked. A oonscl,ous sffort was

mado to get the more rstiring stud€nts te angw6r, to ask. the
slolver students qu6stions 1t u¡as hoped they coulê enswer, and

not to let cortain studonts do¡¡lnate th€ disoussion.. îh6
studonts wor€ fr6e to asl¡ questions tåat pertalnod to tào
disouñslonr and qr¡ offort r¡feÊ x.aû 6 to get Êone one elso 1n the
olass to provldo tåa answ6r. T"he teaoher sJ:owed tho obJeots
eto. from the front of t¡o ol,ass durlng the ûlsousslon at the
approprlate times. làls was ln agreement with Eunterrs id€å,

who statsd.,'r?ot6ntlally disousslon groupÊ s¡ould have accoss

to all typos of, observational rnatsrial tturlng the dlscussion
and sàould us6 this matqxlal in a way that will ald tùem in
holping to solve the problenati.oal sltuations that ¡uugt natuï-
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ally arlse out of th6 dlsoussiorr. ,,1' Ìriltbout ¡laking d1rêct
roferenceç to the guide ehoot tbe teacher tried to centro tbo
diÊoussion of the questions contained in it and c1os6d th6
dlsousslon v¡ith a brlef Êurusry oontributed. by the puplls.

Where oxperlmeats F¡6ro dono, tho discussion was an in-
t€gral part of the Lesson. Êpeaking of ths use of experlments
T{unt6r romarked., rrour oonoLusion nust be that demonstratlon
work o e rtalnl"Jr ne6ds to be glven more empåasls Ênð that fn
p]-aoo of J-ong perloêË of rbusy workr on the part of the studonts
the tlme nay be muoh noro profltably s.pont 1n a oombinatlon
perlod ln vfhioh denostratlon, d5.scussion, and indlvldual workD

å"16 l.ntor¡rov6n. r l¡¡e s taws,y alÊo oentro& tÌ¡e lesson about the
d€nonstratJ.on with tho lnportant provlso of ordo¡. E€ sald,

But 1n e schooL the Leotur"e rooo ic a plaoo for teaoàlngB.nd the ttemonstratior¡ tabLe ís th6 teaoj:er'rs fÀtã"ãtæË--bonoh. The têact¡or works oxperÍments, otten tãoãui'ã-iå.experimsnts ar€ beyone üre puplLsr stiil.; tt6-i;$sõ; ;o;_Ê1stÉ- of quoñtions and answãfs aLt t¡e limo- - diil"t6d--quostlons; and in oase of €nsrgonoJ, ].oadíng qoãÃiiã"ã: u"aanswers $rhloà aro useat for oross -eiamiaatl-m ãnd for '
further-qussti-ons. The teaoher doos not wórt ã"pã"imontsp-rimarily to verify; but_to presont new facts¡ tãd-ilãIfacts t¡us presentàd at f,ir'st hanû are maee iñe ¡Àsis-õrtào r¡¡hor-e r-êsso''. rr iq tru€ that tåe pupirs--ãrã-ããõ üåi"etholr àands,.but it 1ñ t.bts freêdon t¡ai ãnã¡feÃ-tæ," iôglvo å11 their attentron to tàe teaohor; taeir-ãtiã"îið" :.suot.diviùon by thelr havins ro engags rú aiiüouiii;é-õ'imanipulation. (It ÍË, of õourse,-aËsumgd that tt¡e tsao¡er1s ablo to oompel sustained atteút1on. ¡õ.

At first the teaohor wrote the oxperlmont on tåe blackboart as

lt was parformscl , and låtqr r¡¡åon tåe puplls haow no:re about
tho form for wrltlng an oxporlmont, ln&lvlduaL pupils v¡ore

called upon to wrlta the exporlment on tàe blaokboart as tåe
oLass declôed v,¡hat s¡ould be written. The sumrnary folLowod,

lgunter, 
?-p. git., p. 178.

ãWestaway, op._ i.lt. , p. 16.

tL!åg,, p. 1?6.
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tåo teaohor gotting the pupll.s to general,lze ae muoh as possibl.e.

lho sa¡ne guldo shoot as used ln the l-eoturo d6[¡on$tra-
tlon was us€d by tho lnstruotor. [h6 objocts ånd exp6rlmenta].

rôsults werê s.bow)l to tho puplls at tholr se8,ts as they rvorkod.

The toaohor us€d tt¡6 remalnder of tbe poriod to go around

anrongst t¡e pupus to g1v6 indlvldus.l .hel.p and to look at
thelr prevlous assignmo nts.



CEAPIER ÌV

SEIECÎION 0F riEE SÂI'{PIE

vall$I"!¡¡_qqd ReLlablllly
llhe tests used ln €quatÍng ths tvro groups and ln

¡¡oasurement of tho oomparatlvo effectlvone$Ë of the loctuxs
demonstratlon and deve J.opnent€.L tlisoussion rnethods of teaching

tho unlts to tàe groups must lÞv€ aocoptable valldlty and

reJ,lab1llty standarûs. Va]-i(tfty and rollability 1¿ s, t€st ar6

oonsldçred. êss6nt1e,L lf reasone.bly aoourate Judgmonts are to
be nade as to vràat the puplls alr€e,dy knew beforo thoy wero

te,ught, or learned tårough b6tng taught.

A valid tost examlnes th€ subJoot uatter wh1o.b the

puplls wero i;augùt. fho raLlûity of a t€st refers to the

ldentity of tho proporty being m€asured. Sone d€flnittons of
valldlty bJ' oo¡npotont authoritles ars, tllho vtr.Lldity of a test
1s en oxBression of tho dogrees to whicb tho tost rnoasures t.he

knowlotlgas, Êkllls, ab1litlos, antÌ qualitlss whloå lt is
1.

d esigned and suppogeil to messul€. 'r '¡r¡aLtd i ty refers to the

oars takon to lnoortrrorate in a t€st or examlnati on those

eloments or Ltems whloh åre of primo irnportanoo, and to tåe

pafn takoc to elimlnats ths non-essontiÊJ..tt

tive or New-

lSruookner end Molb¡r, Ðiagnostio and RêmedlaL Teachlne.p. 81. 3oËton: Eoughton, MlffEñ_õõ;fgm;-*
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tlon, p.28.
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the uso of a tabLe of speoifioations whlch lists th€

toplos and sub-toplos on v¡hich ono wish€s to t€st end tho por-

oentage of t.ho test to be allowê& to oacà, is a prlme rneans of
soouring val1d1ty. The validity of a test 1s lnoreased by

oxtenslve sampllng and by arranglng the ftems ln o¡il.er of
inoreasi.ng dlfflouLty. A tost ls usus,ILy val"lde,t€d by tlre

Judgmont of oornpotent pers-ono or bJ tho use of statistioal
moasure$. A. vsLld tost 1s also consldered. to be ¡eLiabte.

RoLlablllty is tho sooond maln oriterlon of a good

examlnetlon. Sruooknor e,nd lú6Lbyts definltlsr¡ of rellabillty
ls, 'tThe rei.1ab11lty of q, t6st rofors to tho extent to wàloh

It oonslstently a,r¡d aoouretely s¡e&sur6s tha ole¡oents v¡hioh lt
L.

&o€s moasu?e. n [he ooeffioieat of reliabl1lty of a test for
a glven grouB may be dsfinoiL in one way as the coefflolent of
oorroletion botr¡¡een tho soores maal6 hy that gro up 0n tliro

equlvalent f,orns of the test suooessively adnlnlstered undor

the samo oondltions. Bhe tndex of rellability nhioh may be

seour€tl froro the ooefftolent of reLiabillty theoretlcally
reprosents the upper llmft of the ooefflolant of valldity for
a tost.

Ihe samG oondltlons whlch àolp s€oux6 tost vaLldít¡r

e:Lso help s6outr€ t6Êt rollablllty: testlng on items seLeoted.

from tho totaL ourrloulu¡n eocordiirg to som6 p1an, 6xt6nslve

sampling, ltoros arranged tn 01{6r of lnoroasing dlfftoulty,
and ob Jeotivlty in ra rklug. often two êqulvalont forns of a

test aro not avaiLable; and 1n suoà oaÊos tl¡e ooefficient of
oorrelatlon to obtain the roliablltty is s€ourod by glving tho

lSrueoheer and M61by, gg.ji!., p. Bp.
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test t'ios to tho se,me group, or oorrerattng tho- marks soouroô
on oaolr hs.lf of the test for i;he same pupils - tho split-half
technfque.

0bJeotivo TeFts

obtëctivo t6sts have oertain ad vs,ntagos in seourfng 
,

vaLldity and reJ,iabiIlty. Extensive saropllng is possibJ.o

beoauso the stu(tents oan answor the questions 1n a short ti¡oe.
llt¡e sliudent 1ç al$o ltnltod aF to åo\¡¡ ho oau answêr tf tho
questions are oarsfurr.y compo$oat heoauss t&ors is no opportu- 

:r "
'.::'alty for rulsinto4rretatlon. fhe answers oen be quiokly , ,

oàookeä.b€oauso thoy are Ëo short. flnâ.tty obJeottvf ty of
Barking, 1n that tho a¡swer fs rlgàt orwrong, is a groat
aclvantage.

ObJeotlve questione are of, two cLasses. In the
recognltíon oLass two or more a,nswôïs are gLv€n to the quest_

.10n, and tåo çtuttsnt ls roeulrôd to indicete tho oorreot
anÊwer¡ Tho reoognftion olass lnoluûes true - fa1se, multlple
oholoe, and natqhlng types. In tho rooall cla.es. tåe pupiL 

,,,. ,

provldes tbe ansn¡or. [he reoalr olase inoludes the completion , 
:"

and dlreot questlon typeo. r .,::.;: ¡

[òo DOrtlrllon Test and ]VoraktÊ Goneral So16ncê Soalo
uÊ€d in th6 lav€stlgation e,r€ of t¡6 ü¡uItlplo choioe tyþo.
fàe unlt tests sre oonposod of reoall ltoms. In addition
practlco we,s giv€n 1n t?¡e otbor types of obJeotive quostlons
ln the we€..k pr€ooding 1.;he soåoo1 dlstriot oxaulnatlon.

Th€ Group [est of l€aIrrins caDacll]v_--:_::_-Jl::-

Prqvlous rsfsrenoe has be6¡ mads to the Dominion Group

Test of treerring Capaoity, fntôrmedlat6 Graûos ?,8,9; (Omnlbus
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Edltlon - 19õ0), 3orïi &, u$otl for deterulnì.ng the intoi.ligence
quotl€nt es to lts tyBe of o¡jeotive questions, contonts,

nunber of itome, and time Llm1ts. $ome expl.anati on is aloslr-
ablo as.to wày 1ts vs,lldlty and rBLlabillty, as givon by t.h
authors, also naal e it suitabLe.

fho tost is a r€visôd ae-ition of t.he fntsrm€diat€ Te6t
(O¡iginaL Etlltlon, l-øâ4). [he ltems eo]-ected. u¡ore ohosen ae a

roeult of e.n sxperimentaL testlng prograûune carrisd out on.

gev€r8.L åundr6d ontarlo sohool pupils. Tåe rosults froro 5,ã00

puplls wore usod ln the finel vaLidation of the test. The.

rsvi$6d nor&s w€re s6oursd from glvlng t.ho lest to approxi-
nately P500 puplls nalnly 1n Grados ?rB, and I in Ontarlo urban

Bxd rural sohools. 0f the tÞ.b1ô giving tho relatlon of uumbor

of questions cor¡sot to montgl ege the authors say, nla.bLe 1r
glving these rovis€d nonoÊ, waË oougtxuoted to maks tåo resul,t-
lng intelllgenoq quotlonts oonform to the followlng criterla:
(1) tbo ave¡age for tho total- group should, becauso of
sel€otlon, be sllghtL¡r abova L00; (2) tàe standard dovlatlon
shouLd be approxlnately 1.6, (ã) the dlstrtbution of I.Q.ts

L.
should be cLose to norroal.', The oomparable fo rros egtlmatos
gf tåe rsllab1lltjt of the toËt ere basôd on a $ample of Grades

?rB, Ancl 9 Scores of urban puplls ln Ontarlo to Vfhon both Ïro n[Ê

.A and B rvere admlnlsteretl. I'or 1.96 pupils in Grede ? th6

reltability ooefflclsnt of tho I"Q. ls .9ã0 wlth a p.E. of
lndlvitluaL I.Q, of å.90. Item anal¡rgi$ bassd on aeprosontatlvo

1n[he Ðotnlnlgn lests,.Group To$t of leaming Capacitg,
Intarmodlats - Grados ?,819; (Ornnibus nditlon - Lgbo) , Forms
$^9qe -9, t¡pnu¿)l 0f Dlroctlons. and r6jrs, tìevised Editíón spring,195å; (,slth oorrootlonñ, j.954),,' p. 5. 

- Ioronto¡ Uepartméãt oi'
ÐûuoatlonqL Rosearoht Ont€lr1o colloge of, Ettucatlon, 1g50
( r¡lmeographod ) ,
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så.mpL 6s 0f tho toteL group (Grades Tr8rg) to obtaln i.nfs:nnation

ooncezning the intorral oonsistonoy of, the test shov¡s for ¿00

ptrpils an lntornal oongistenoJr esti¡nate of roLfabllltj' of .954.

Thesê reliablLlty ooefficlents are oonsldered. satisfaotory for
a group intelllgonoe test.

[ho ug!_q ¡16 tq

Tåe unlt tosts $sre to b6 uÊ6d lrith tho Ðominlon rie$t

ln oqus,tlng tho g"oups and by themsolvos for rneasuring the

16$ults of !ås teacàlng. [he te$ts as us€d ü¡sro a seloction
of items from l-arger unlt t6stË vaLldateð in pr€vlouõ y€arÊ.

In preparfng tåe origlnal unlt t€sts, not€ !'¿a s takon of what

autùorities sâld oÊ.n be rneasured 1n sol6noa, rrM€asurs,ble Out-

coroes of Soisncs

3ao ts

Roletionshlpõ

Srobl"sr¡ solvlng
1.

Attltuêes and fnt6rosbs. rt

Tho f,irst three are well withln tàe soope of a sixûplo objectlve
aobfevemont test. [ho dir'oat qusstion typ6 was uFôd. 1n oompoË-

ing the unit tssts. rlhis form v¡ag preferretl as it gave train-
ing, for an oxamlnation of B, comblned obJeotive and essay t¡rpe.

[ùe a.dvantages of the ûlreot rooall tJrp€ ar6:

1. Guesslng is almost negliglbJ.e.

3. Tle rsÊponsos aro slmilaa to thoso oallsd for in dailJr work.

ã. Sooring ls el,nost ontlrel¡r objêotivq and falrl-y rapid.

4. TÌ¡e rollabillty is hlgh.

18.4. G"autt€, Â.N. Jolgenson, and J.R. Gerborioà,
trfoasureÌ¡ent ,and gvalu.atlon i,n t¡6 Secondal{_Ê9!l01¿ p. 414.
NeW York: longnanñ, Gr66n and Co., 1945.
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[o soouro valid and r611ab].6 unlt t6êts, tho tests wsro ori-
gi.nally oompossd of fifty ltons eaoh. A tabls of speoifioations
ü¡as us€d in oach caso. The questlons tv€re oarofully phrasod

so that tho answers v.¡o uld bs rnostly ono worù; enil at tho tlno
the quostionË w€r€ oonposed, aooeptable anõr¿f6 rË wero noted.

Tàe original tests on Units 1 and P wore val,ldoterl on the

r6sults of having giv6n tù6 tests to lOB puplLs. The original
tosts on Unlts ã and 4 were valldatott on 68 pupiLsr rosuLts.

Valldation was oamiotl out b¡r using upp6r ancl Lo\tr€r

tbirds. In this method all th€ pap6rs were arxanged in rank

order. lhe papers were thon divldôd as oloeol.y as Bosslblo into
three even group$. papors wlth tbs sam6 ma rk must be put lnto
t¡q ss,n6 group. The tv¡o groups of papors r¡¡ith tho hlghest and

l-owest ÐarkÊ must l¡ave the sano number of papors. The pape!îg

from 1;ho upper antl lor¡r€r tÌìlrds lv€rs ?6-6xaninêd. À tabulation
was mads of tho puplls in Qs,ch group having eaoh questlon

oorreot. Any quostion ii¡.hloh a largor nunber of pupils ln tlre

upp6r group got oorreot was a good questioni and lvas kept in
tho test. jly ques1.;lon whioh a lo.rger nqmbor of 1;ho lower
group got oorroot wa$ e poor questlon, througà nogativo dlscrim-
lna,tion, and r¡as Left out of tho valldat€d teÊt. Slmilarly any

questlon whloh alL passod or failotl had no dlsorimlnating
por¡ror e,nd ra'as oDlt ted. lhe non-val,ld ltens wers left out and

Ðlso som6 of, tå6 onos with lov¡er validitJz. 'Ihe origlnal unlt
tests through validatlon and adJustm€nt wore no$r oaoJr oomposoil

of forty va1ld ftsms and w6re suitabl6 for admlnlstratlve
purpos€$. The index of disorlmlnatlon for oac.b of the forty
vs.lld itêns on eaoh test was dstermined by taklng tàe per

cent of the uppor third hs,vfng tho queetlon corroot Less the
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per oent of tb6 loÌirer thirt, bavl¡g tbe questlon oo¡rgot.

TASDE 1

ORIEINAI TNÐÐT OXt ÞISCRI!ÎINÁIION IS P8R OENI

Plents leeals & FruitE înseots FooflÊ

I
2
g
4
5

6
I
I
I

r0

11
l2
15
L4
15

16
1?
18
L9
Ð

å1
22
25
2A
26

26
al
e8
29
æ

18
6
I

44
Pl

5¿
?A
66
56
44

56
62
62
?A
et

52
40
62,
40
t5
65
40
40
4l
56

5e
4l
56
55
æ

r.0
T4
58
55
.28

58
í6
å1
46
42

4z
68
61
5t
2L

LI
¿1
14
gE
42

66
æ
6B

ø
t4
ø2,
eL
L7
48
L4

I
I

2l
5

t4
18
46

6
69
4L

60
-9
68
4L
69

66
50
64

5
L8

25
5

6õ
41
52

5Z
46
4t
56

"-aø

46
ø6
4t
46

5

69
4L
50
55
64

t4
a6
59
68
46

46
46
69
41
55

50
64

5
55
L4

4L
52
46
g6

5
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Xtor use tn thls lnvostlgatlon tåe unlt tosts !^/6 16 re-
duoôd to thÍrt3r lt€ms b€oauSo that numbor oould oonv6níontLy bo

plaoed on a stenoil. "4, table of sp€oifioatlons was us6d, and

refor6nce me.d€ to the pr6viously obtained lndox of disorlmin-
6tlon for oach ltero ln ssleoting the questlons. Tle original.
lndox of dlsorlnlnalrlon for each item selootod for the unlt
t6sts 1s givên ln TabIê L. T¡e queñtions w€re not arïangeat tn
orclor of lnoroa$lng dÍfficultJr. Ise.vlng the r¡uestf ons in tho

orûor ln wåioh tàs subject matter \¡re,s taught med6 it easier
for the toacl,ler to obssrve those sub-topies wJrich the ne.JorltJ
of the pupllË did not undorstand as wsl1. Th€ têsts wsre

mirnsogre,phed and vrero readJ¡ fox uÊe in tho tosting program.

Equati_qg the e"oups

3or the puryos€ of sque,tiûg tho groups tà€ Domlnlon

T€st and thq four unlt tosts wer€ glvon to tho Grade ? pupiLs
at the beglnntng of the Êohool tonn. Tloe dlreotlons in the
manual w€ro folLorvod in glvlng th€ Domlnlon [6st. []re pupll.s

were glT6n preLlmÍnary tre,ining on how to ånswêr questlons of
the type usod ln the unlt tosts beforo tùey woro given tàe
flrst test as a prolimlnar¡r trqs¡. Th6y u,oro toj.d to do tho

quostions tàoy lcrew flrst and tåen to try tåo otl¡ors. Tåoy w6ro

givon flfteen uinutoç to do tle test. fn administoring the unit
tests t¡¡e papers !i,€ 16 passed out prlnted. sido down. The puplts
ell turylod the papers over at th6 same .tlroe, wrote thêix nanss

at tåo top, and started. The tlme e,t w¡ioh they had to $top

was placotl on the blackboard. îhey were also told when ít was

three nlnutes bofor€ ths end of tho 1;1¡ne. The puplls put thelr
p6ne û own at the end of the tlrno, e.nd on€ pupll in each rovr¡
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ooLLootstl tàe papere lnmsallatoly.

llåo IoQo Bf'd p¡ollynlrary unlt tegt soores wer6 uËsal to

d eåemi¿e tho uean, stenilatil (lgvl@.tloa, a¡td stendaxal e¡ror o:t

tåe meaa uslag th€ foÐulas glv6n below.

MEauÉ À.n I i '.|¡1-

S.E. of Mean = S¡$.

-T-!-r-T
l!b6 pupl].sr soores and statfstloel reeulte are gLvea 1u EEb16 e.

In equåting tbo two Broupg puplls witå oaooselvôLy å1gh

or losr Êooreg we¡e omittoil slnoê th6Ëe såoulil be re-teeteal.

Pslr€ rver€ seleotetl whoee allfferenoe ln I. Q,. ïtaË ao more tåan 5.

l!.he P.E¡ of the Ðomfnlon Seet for th€ 1nôlv1ûual I.q. ls glven

a9 8.9. tbo autàoritlôE on &pminlon lDestÊ ss,y, ri.Q.te

obtalnecl, f¡o¡n a group test of tåiE natu rr oeü never be regarttoil

aË morg tåen a roug.h lnôloatl-on, oor¡eot to wft.hin flve or ten
L.

polnts. n At t.ho Eene tlme tåo palno soleoted. wor6 to .hq,vo s,

tlff¡reuoe ln toteL pre3.lnfnezy teet soore of four or L6Ës.

llhls waÊ ùoae beoause t.he teetç werre gfvotr lu four iltfforent
perloilË. lPåe two groupË wor€ not flnally soleot€il unttl the

ontl of, t.be exporlmeat. ¡ny palr wåore one puptl oonelstentl.y
gooretl muoh hlgher than tåe ot.hor beoausa of v6ry lrregular
etteuil&noe wês dlsoaraled. Ehe sultabLe pupil wÊs mêtobeat $ith

S.I!. ¡¡ i I
I'I
t
I

l[he Ðonlnlon tl6sts, .gg*l!. r p. ?.
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Enoth€r stualont or Lôfb out lf t.here $¡ere no suttable rgpLaos-

moat. Bhe tv¡o groups aE finalLy seleotetl gaoh oonte,lned ¿ã

¡rupl1s, eash marle up of L4 gtrl-s a,!d 12 boys. llåe palrÊ were

not glweyõ tbe garae sex.

B.he f.Q. q¡¡d unlt scorog of grgupE.&' and B we¡e sub-

Jeoteil to furt.her statlËttos,L analyËls. llåe nea,n, stênd,c,rt

¿lovlåtlon, and. standlatd error of tbe nean were. ileten¡fned. as

borf ore. Gorr€latlons ïr€ fe ûon6 uÊlng tàe ¡ank-or{er net.hod.
L.

TåoEô w6re oonvonteil to r by ¡efe¡anoe to nåbl-ô $. lIå€

ste,nilar.|* Error.of t was tletermineil. lhe stgnlfloaaoe of a

ittffsrense ln nÊanË for small eanpLos was ilotermlneil by flndlng
I7. [he varleblltty of tåe two groqps wa,s also iletermlneil fo¡

sÞ,Ll seBpl€s by f,lniting tt3n. [be neoossary fonnulae fo].Low.

1) - 1- of aP

n(sa-L)

g.p. of r

t3
eb-Mu

'= L -f"
,/;

/--r;E-
/ 

-"-;

F = d = 4:l' ¡ Li:'
,7La nx-r. o. l,\_./ 2 *

lll¡€ saoreË a¡ral resultõ of tbe stattsttoaL anelyEls are giveu ln
labLe 6.

lE.E. ert""t, Stalts,tios tp psyohology and Eduoatioq,
P. 192. Nos¿ Ygrkr ¡ongm8¡îrs ereen and, Co.Jg5b. -
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ßA3TE 2

SCORES ON I.Qr .ANü PREIITM$ATS T6TS

puBll I.Q. P. Í0. ?upll- I. Q. P. î. Pup1l I.Q. DM

C.S.
V. F.
¡. K.
ÊoZ.
B.!.
MoM.
lDc E.
J.D.
Jr F.
a.ï¡.
0.3.
&.Þ¡
Mr P.
P¡K¡
Soll¡
M.t.
[.3r
JnTl.
B. Bo
t.M.
ÐrB.
R.lI ¡
Tr Gl¡
SrK.
&3.
J. t.
IrD.
GloM.
G. C.
ï).3.
nS.
tM.
rlE,

L46
r.ã1
L¿9
L89
I89
Le8
1¿8
LZI
1a6
tÍ4
1P,g
tEg
Lzg
185
t¿¿
L2È
L22
LZL
1¿0
L].9
118
117
LI7
11?
116
116
115
r.1ã
1l_L
108
108
108
L08

4L
25
27
2rl
zg
ão
L8
æ
g0
49
40
æ
P8
16
26
à4
1g
î25,u
2rl
26
29
22
Ð
16
L4
t6
TI
26
g4
æ
e0
16

w7.l[.
E.¡;
l¡ C¡
FO B'
[¡K.
f. C.
D. P.
if.R¡
M.lI.
Br P.
BrM.
[.M.
D. B¡
No tr.
trÂ.9.
0o S.
Bn B.
B. B.
So F.
[.S.
Mr 9.
s"uF.
M.3.
N.3¡
B.I.
S. E¡
Dê

D.llt
D.9.
V. Gr
B. S¡
3.4.
P.K.

108
TO?
r06
r06
106
10õ
104
10ã
10ã.
108
101
10I
100
100
100

99
9B
98
98
98
9l
96
96
95
9g
95
92
9z
92
92
9I
9L
91

IL
z2
2E
22
L6
18
2&
16
1ã
80
P8
18
Ð
LI
t6
tt
26
æ
19
19
L9
20
L4
a6
15

Þ
52
L9
15
14
2l
?"6
t0

J.L.
AòËc
KoM.
ï9. P,
f. M.
P.K.
V. B.
M.Ð.
tr. t.
B.Â.
J. E.
Sr fli
F. fl.
J. 0.
E. fl.
Gr!L
Ett

G.iry.
G. G.
Po B¡
tt Îf

t.[ü.
G. C.
J.K.
M. E.
V. G¡
Ð. R.
G.3.
ErK.
R.N.
A¡M.
J. P.
Eo J.

90
90
90
90
90
90
90
90
90
89
89
B8
8?
86
86
86
B6
86
8õ
B5
8ã
8P
88
80
79
l9
l9tt
,lg.
l2
68
65
66

gg
PL
æ
16
16
L4
l6
tl
10
19
I6
s6
19
æ
16
L4
L5
t¿
I
6

z7
18
1ã
19
æ
80
17
16
ã0
et
L4
1.8
L6

IntELltgenoe quottent

Mean L00.85
SoD¡ 1?.10
$rE. of, Mean 1.?5

Pr€Lf.mlne¡y tseÊts

Meau 20.6L
s.I!¡ 7.66
S. !¡. of Moaa .17,
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TA3trE p

SCONES ON TrQr .ANÞ PREII¡II$Âffi T6TË

eroup A grouB B

PuptI r,61. P;T. Puptl IrQ. Ttm

}LM.
J.Þ.
3.1[.
JoW.
V. G.

G. G.
JoM.
ls. [.
tr.K.
$.P.

J. R"
3.M.
D.3.
3. 3.
So S.

V. G.
B.A.
ür l.

1¡Ê. P.
J. M.

B¡Áo
f. C.
E. S.
Po B.
l.lff.
e. c.

1¿B
L27
L22
L¿1
11?

1L1
r.0B
108
106
104

L06
L01
100

98
9B

92
9L
90
9o
90

89
B6
B5
86
82
82

so
z0
¿6
25
2a

26
PO
1L
I6
?,5

L6
¿8
20
?0
19

14
i¿ø.

6í
16
16

19
g0
16

6
18
1C

I.K.
DE.
M.ll.
Ð.3.
S¡K.

R. S.
E.I¡
K.E.
J. C.
E.3o

M. P.
B. 3"
3. P.
s.ïB
Mr S.

D. S.
3. S.
R. S.
PrK.
V.3.

Jo E¡
P.M.
F. S.
G. G.
G.M.
e.ïF.

L29
lPB
L22
tle
TT?

108
t0?
t0e
105
106

l_00
98

10e
96
9t

92
9T
9z
9o
90

89
8ã
87
B6
86
86

27
IB
PA
26
æ

50
zz
L6
I8
8S

15
z6
20
z5
I9
16
2l
52
L4
15

T6
z7
19
I

14
L2

eroup .9. Group B

I.Q. losts f.Q. llosts
Meerû lgq.64 âOoO4 LOO.4g pO.9"D. Lg;65 6.LB Ls:à5 -S. gg
SoEo of Mea¡r 2.,16 L. ¿4 2,66 1; p¡

rnteLrigenoe Quotiont .'.'. ,99 $.xr¿ ,,. .oo¿ t = .¿rg x' = r..06

PreLlniaary îestÞ ?= ¡gp S.E. n= .0p t : .0?g F = 1.06
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llåe equallty of Groups A ar¡d B usetl ln the lnvoÊtlga-

tloa t¡aÊ obookod 1n three waYs:

fLoeno€ of a illffêrenco fn tbe ¡oeaas of rol-atetl

ueo.sr¡x68. th6 t test. lsferênce to llab16 5 - llab1e of t wåio-h

glveË f,or obtaln6tt v€,1ueË of t th6 mlninun vaLu€Ê of the

slgatflosnoe ratlo e,t verlouË levels, gbors for P-6 oagês uslag

1 ûegres of f,reetlom t exoeedls ths vqLue .4L8 lu 68 per oent of

a,11 sarûplgs of this slzo anô 6xo€6dÉ .LE? la 90 per oent. [he

t¡¡ro valuês of t obtalûett are .4L8.antl .078. [hlg w0u1û

lntlloate thEt tåe nuL1 hypotåeËls ntght be aooepteil, a¡d tåat

the two groups ney be oonÊld.ered to be equfvelent.

P. Bbe signlfiaanoê 9f e tllffqrgnoo lt va,r18,Þ11ftv for õmeII

ea¡¡BLesi the qFn test. ÍD4b16 4 - llåblo fgr 3' s¡owË for P6

oaseÊ. usLng I ateglee of freetlom a¡l F of 2¡61 wflL be exoeeileil.

1 por oeut of tào tiroe. llbe tw:o va].ues of Xt obtaluod. arô 1.06.

thls €l¡ow€: the tsgo groupÊ are aqually veal€ìble as far es ln-

telltgonoe anô p¡ellmlnery kaowl.edtgo of the soience subJeot

måttor are oonoerneal. 
g

ã. l!ås ooefflolent of oo3leletlon. |leblo 16 shows tåe va]-ue

of tåe oor¡eLatlon ooefflolent fo¡ 26 oases requlreil for
slgnifloanoe et thê L per oent levEl ls 1496. lDbe oorrelatlone

seouretÌ cr€ .99 a'ntl .98. |lbese show the two groupÊ oorro].&te

signlfloarìtl-y.

|[be tàree oåeoks uslng stati$tloal- results Êeourêal

f¡om tåe soores of tbe tr¡o gaoupÊ sboweal there wae no sig¡ll-

floant illfference la the two groups equatêaL ln pelrs 1n lntel-Li-

1ì8.s. ûlnùq.uLst, ståtlstloa1
neeearobf p. 5ã. Boston!

t''t*Ur r þr 62.

tt

Sîblcl. r Þ. Pl2.
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genc6 quotlgnt or pr€Llmlnary knowLedge of ths soionce units
a,t the beginning of tho invoottgatlon.

Tåo marks $€oured bJ Groups .4. s,nd I at the end of the

t€aching of eaoh unit by the Looturo domonstration or develop-

nental disousslon should sàov¿ the effects of the teaohing by

the seleoted neth od. Th€ author nov,¡ wlshes to el"abora.te on

whe,t ènd how ths pupils wora taugbt, boforo the¡r çsx'6

re-tested. Tùe r€sults secured from th6 unit t€sts were to bo

used. for ooxrsLe.tfon with the intelligonce quotient, school

distriot sxe¡oinatfon mark, and Dvore,kts ç6nera1 Soionoe Soalo¡

and further oheoking of tho validlty and rollebility of th6

unlt tostõ.

.......-:.-'.,
-¡i!l -. r I

.: ! | rÅ
Í: -' ,. ,:! ," {l.- -9

í! '-' " ¡ -i-JI t- i. \'J/
! r .,].{i ' "tf\ , \ -'.é*'

""" "::.':"''



CITA.?TNR V

TTTE A?PITÛATION OtrI TTE TEcm\TTqUEs

Tho oontent_of_the Four Unlts

The t¡nlt plans folfewed by tle teac.her aro t¡e results
0f r€visions as the unlts hs,ve boon taugåt to tho classos.€aoh
year. [rying a ngw lûêa whioh turns out to be suoc€ssfuJ., or
gotting somo new ple,n of attack from eomet¡lng wà1cà he,pp€n6

1n ole,ss genêre.lly r6sul"t$ ln sone càangos eaoh year. Tho

outlln€s glven bolow aro brief s uûur¡a rios of t¡6 sub-topios
from tho unlt plans wàich ar€ us6d. lhe outlinos are blockod

out 1n poriod$, and tho alro fs to toaoh th€ subjeot metter
all,ototl for tho perlod 1f aL1 goos woll..

With hls outllna oponod for reforencs if nocossary anû

tho pupl3.sÍ guld6 she6t for tl¡e l_esson on the bLaokboard t.he

asslniLation porlods of ths unit wore times for the t6e.oher

to glve intonslvo lnstructlon on tha subJect matter of the

unit. The outlines of, the unlts are fol1ovr6d by briof oxplana-

tlons of tùo dovolopnont of the oontont of. eaci unlt propara-

tory to o rganizat i on- rsvi otv and rooi ta tl on-t6 sting.

Unlt 1. ?arts of a pIa.nt and Userì.

1. [.b€ usos of plants to pooplo.

- 5 weoks.

2. fh€ irnporiianco of tùô pla.ntts parts to the pIant.
3. Tho parts of a flor{er and tbe uses of each in seed produo-

-42-
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tl on.

4. Tho meaning, n€'th ods of , t¡rpos, and vslu6 of polline_tton.
5. Tåe s.t6pê ln the fo:mation of a soed..

Unlt ¿. S6sd Sca.ttêrlng. - ¿ $€eks.

l-. $¡6 lmpo]rtÐ,no€ of seed disp6rss.l.

2. The four main \4ray s se6ds are soattered.
õ. Tàe importance of tbo protÌuctlon of rnany s66als.

4. Ms.rgin of safet¡r s€€ds.

Unlt 5. fns6ots. - 4 weeks.

L. tommon oharactsristloË of inseots.
2. [ho parts anô appendage s of a hone¡r boers bod¡r.

ã. Sex typos of honoy boos.

4. trlf6 hlstory of th6 åono¡r þs6.

5. [he value of hone¡r þs6s to nan.

6. Bee kseplng in Manttoba.

7. ïns6ot Ên6ni6s of pLants.

8. Insoots harrnful to poopJ.e.

9. fns€otõ usefuL to people.

L0. Ths body parts and l_1fe hlstory of tho os,bbage buttorflJ¡.
i-1. Tho moaning and f,orrns of, motamorphosts.

12. The maln dfff6¡¡onoos betüre€n moths and buttorflles.
1ã. file methods of polÞor]lng lnseots.
L4. ånirnals v¡hioh åel"p k111 insocts.

Unit 4. Stoods. - ã w6€ks.

1. [he throo maln souroes of our food.

2. The food cle.ss6s ar'd foods Ràioh give us boûy heat and 6n6rgJ.
ø, TÌ:e food olaqses and foods w¡ioh provlde for bodg growth and
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16pel Í.

4. Th6 food olassos and foods rihich are heaLth proteoting.

5. P1ants as provlders of tå€ dlfferent fooâ classes.

6. thq chemical tests for tho difforent food classes.

rhq_lesg¡lgg_glrlt 1:
In Unit l. the teachor trled to ernphasiøe ths usofuLness

of oach part of tho plant to tåe grov*th and reproduction of

tho plant. SFhe, t oan be dono in gard€ulng and farming to ald

tho plants vtas brought out as muoh as posslbJ-e.

l''tany 0b j6ots suo.hr aõ a oarxoli, pea ple,nt, ootton pods,

rayon o1ot.h, plooo of pLank l¡¡016 usod fn toaching th6 us6s of
plants. fn thi$ way it was posslb]-e to bring out the maln

ug€s of pLant$ to nan - food, qlothing, såelter; s.nd that
dlfferont parts of ôiffereAt pl,ants provldod ti,¡ese nocess1tl6s.

the pea pl-a.nt vr4th flowers and pods was aLêo usod to dovalop

the conoept tlrat a plant gr€vr to reprod uoo.

'Iho usee of tho root, stem, 16av6s, and flowors wgr€

taught v¡ith the ald of simpL€ illuËtrative Bat6riaL. Plants

kept r¡¡1th their roots 1n wator, pLants left ðry to dle, and

pLants 1n a oLod of earth were used to devoLop the main usee

of the rootg: forage, anohorage, storago. DandeLlons whloh

had been growlng on e lawn and tlandellonÊ fron a ve,oent Iot
ssrved to shoïr the use of a Êt€n 1n holdlng up tbo 16aves a.nd

flolnrerÞr l¡s dandollori trmilktt oouLd aLso b6 disousõed. {lhe

turnlng of plantsr leaves to tho sunlight when kept ln rvind ows

and tho tcsting of fresh greon leavos antl Leaves from a plant

kopt 1n da,rkr:oss Êorryed. as a basls for the toaohing of photo-

synthesis. 3adêd snÐ.ptl ragon and tomato fJowsrs in dlfferent
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stag.s of õe€d developnent w6rs usod to develop the oonoept of
s66d and fruit proêuotlon by flowors.

lwo oharts. ono of the nasturtlun flov¡er as a \,,¡h oL e and

with lts parts shown soparately and a socond slnilar on6 of t.h6

sweet pea wers ussd to introduoe the stuûy of the parts of a

fLow€r. TJ:e toaohor eLso had a vlal of BolLon. A buû, op.nsd
flowetr, and faded flower of the såmô larg6 fL oi4ra r, e.g. a

hollyhook or gLa,atloluË, v¡ore used ln ste,rting to stud¡r f,fi6
parts of e, flowor. Examlnatlon of a numbor of dlfferont
fl" owo rs followetì tào study of the flo\¡¡sr parts. .& plooe of
paper folded lnto quarters: and marked caL¡rx, ooj:olLa, 

"tr*urru,ptstll ¡e.s b€6n found to bo a us6fu1 dovlcô. The teacher
Ëhow€d tàe cLe$s diffsrent flowers beforahanû. ll]:e puplJ.s

tåen brought a s up3rl-y qf difforont flowers antt traded amongst

themselves so each wourd he,ve two or three dlfforent rcinits.
The puplL separated tåe flowor into lts pants and pJ.aced. each
part on tåo papor 1n the rtght p1aoe. [ho toacher ahooked to
Êoo the.t no pupil had F, oomposite fLovrer, and looksd at saoh
pupilrs ruork to sse that lt wag oorreot, or h61p€d hin to
ooryect 1t. $he pupil th6n dld a dtfferont flower tlo same

rtêy. It rva$ posslblo for BupiJ_s to d o two or thr€€ fL o,!¡.¡e rs
this v,ray in a tålrty-five mlnuts p€r1od. fonoil d rawings vrer6

done and 1ab6llod of a oomplete flower end its. soparate parts,
ssr4e from th€ hl8,okboard and $oue f"otr¡ the text, nostlJr for
examination p urpo sss.

Ths moaning of pollfnation, t-he mothods by v\rlnd and

inseots, aard the types sorf anü cro$s r¡.is r€ diffioult to illus-
trate witå obJects. Grase f,lolve rs with the stamens sxposêd

and an¡r insoct pollinated flovrer$ v¡erg õompared. T¡e stsps in
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soetl dev6lopm6nt wsro tr6at6d sinply by examlnation of old

snapd ragon and srore eii pea flowers in difforent stages of seod

dovelopment and oxamination of soaked po€,s or b6ens.

It was preforred to get tho films plann€d for :e unit
near the snd of the unit. In t¡is !TeJ' thô students had a

working knol16¿g6 of 'r; ho subJeot ma.ttor cov€rod bjr the fllms,
and tho fflms sorved to supplsmont the illustrativo natorial_.

Tàe fllrns uer6 ronljed f::orn tåo Vlsuel Ed ucation Branch of the

l'{æJ.tobB, Department of Ðducatlon e.nd tho ltËlnnlpeg ãibrar¡r ¡1f¡¡
Service. []¡6 ft]ms v{er]6 pr€aeded b¡r s brlef lntroduotion
glv6n h¡7 the tsaohsr, oooaslonall5r 1¿¡.*nôrs€d yrith toacher

comrnorlts, and foli.owetl b¡r a brlof oraL qûj-z s.t tho end. lhe
Gif'b af Gr€en rTag s, trïo r6e1 , sounô , oolo:t filln issued b¡r

Pseoi$ion FlL!0Ê. It $e,s oxoeLlent. It oxpl-ainecì tho prooess

of photosynthesls by Ð,nlmatlon shov.jing hoiv plants butlt food,
parbioUlarlj¡ suger, frOrn rsater end air; ancl 1;ho vital i'+o rk of
ohloroph¡rLl. in tåa pxoc€ss. Ple.nt Gro\¡th r¡,ra s a ono r.o01, sound,

blaok and r'¡h lto film iss.uod by EnoycLopaodia Britannics. trrilms.

The fiLm showod tho oomplete 11f6 oJ¡o16 of tho pea plant anû

wâs v6¡y good fo:r showlng reproduotlon. I,ifo C¡r616 of a ?1&nt

was also one roel , $ound, black and lt¡lto and was issued by.

United World. It used the Lupln for lllustratlve natorlal.
Thls conoludsd tla assiroíl.ation portlon of Unlt 1.

T¡s_Tsaohlng_of Unit t?.

In Unit 2 the teaohor drillqd on ii¡e recognltion of
ths nain grerins parblcularly l.{jt6e.t, oats, ba1'l6y both as pJ.ant s

and çoed.s ; €.rìd th€ common vloeds such as muËta¡d, sor:{ thLstlo,
0anaala thlst16, w1ld oats., and oouoh grañÊ es pls.nts. Tle
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lnportanoe of eaoh group earl tåe lnterreLatlon of the two la
oqr ôoono4y was ta,ught.

l[.h 6 nain re&son for EoeilË soatteflng - not b€ ove?-

orowdeù, was useil as s startllg pôfnt. I.he soattertag of
vo,rloug Ê€6ils by ¡nee¡xs of .wind, wgter, pesplg a,uô aüfmalÉ, suil

bumting of tåe poal rras ilenonstrateit. Ma,ay soeôs. cad frultÊ
wercs shown to the oLegs r6p6ateitly anil raüJ¡ Tuore d rev¡n.

nho faot tÀat one seeü produoêE or1o plant we,s brought

out f,roe examlne,tlon of soak€at b6ans. By oountlûg the number

of gralns fn a barl.ey heaü and t.he number of burs on ê plent
tàe ooneeptlon of the lerge number of Boetts produoed by ê ple,ut

rtes teugåt. Eåe ve.lue to tàe plEnt of prottuclng so nany õêeds

led to tb6 value of tåe nargln of safôty se6dË to us vrtth

enphesls on tåe grrafn seetÌs for h ur0Ba ancl anlmal- food. VialÊ
oontelning f,lour, bran, shorts, aad whaet germ wer6 uEqal to
så o\¡û tåE proaluots u¡€ alerlvg from wbeat.

[h€ s$siBllatlon was oono].udeil wtth the fiLm Sôêit

Ðlspo¡$&L, a onô reol, sound, bLaok enil wàtt6 fiLü lssued by

&oyolope€d1€, Brltannloa ¡iiIros. lhls õ.hon¡e very well tàe

soa.ttorlng of Êe6ds by yilntl , peopl€ and anlnsLs, antt bursting
of the pod wltå varlous speoiaL ùovfoos poseoÊsed by ttlfferent
seeds to a1ô ln saatt€ring.

Tite 4,Ëeohlng ,of, lrrîf t 6.

It1 Untt 5 th6 enp.haÊ1Ê wês placeit on reoogrlltlon of
the nore oomnon ins€ots, partloularly the he,mfuL on6Ê, s¡¡d

the rooognltfon of Ëome of the o omnon poi,sons snal åov¿ to use

then ln ktlltug inseotg.

[.he hol,'sy bee was taught ffîEt es a typloal inseot
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becauso it v,¡as r0ogt oonvenient to obtaiil. f* Iarge coLorod
pictur€ of a hone¡r bos r¡¡as uÊ6d ftïst follorved bJr tha use of
s1iû€s, showlng diffete¡rt parts of the boers boôy wlth a

mlcro-proJector. Ee.oh pupil was glvon a pr6ssrvêd rn¡orker bee

s,nd â p€rlod was spent on examination of its bod¡r. [hís vira s

foll'ow.d bJr d oing a ponoil d rarv ing and narking ln t.he trrarts .and
xraln appondagos of tho beers body. ?x€ssrved qu€en, \$orker"
and tlrone boes were usocl to dlscuss tho sox t¡rpes of boes. The

3,1fe hlstory of liho bee was taught uslng o1d col1s vrltÌ¡ d€ad

beos 1n various stÊ,go$ of motamorpJro$is êtlll in t¡e colJ_s;

and prosofvetl sgg, larv&, pupa, and adult.
In th€ sootlons on us€ful and harmful lnsoots as many

pr€s6rv6d spoolmens as posslble wero used. EmphasiÊ vras plaoed

on tholr ldentifying oharect€ristlos as to appearanc6, whgre

thoy llvo, horÏ and wàat they eat.

Prss.erved spooimons wore uÊed in toaohing the body

struoturo and life ålstory of the oabbage buttorfly. The pre-
sorvod cabbage butterfly sijagqs vüore alËo us6d to oonpare to
pros6rvsd grasshoppors 1n taking up rnetamorpbosis. Tho¡r 1v.r.
oomBared to adult moths in tsaohing th6 difforenoe betwoen

moths e.nd but l;e rflie s.

The kil,]ing of àennful inssots involvod brtnglng some

of tho c orû$on polsons guc.h as ?aris Green, D€rrls Dust, I}.D.T.,
Blaok treaf 40 to soåool- so the pupilÊ oourd see andl sroolL tlon.
A, olassiflcation was €,rrivod at t¡at ins€ots oat bJ, bitlng or
sucking various parts of a p1ant, and l,/hich poisons s,r€ us6d

in each oase, and h o\¡r theJr are applied.

¡our fl1ms rü6re sh ovrn Ín tåis unit. lhe ReaLrn of tho
Eone¡r 3gs r'¿as a four roe1, silent, blaok andi whito film fssu€d
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by tàe ttnlt6d. Ståtes Departm€nt of Ägrloultu¡e autl le eroeLlent.

ft teJ.ls tbe etory of the boe fron tåo tlmE tbe bess are bought

in tåe sBrlng and put in tàe.hiv6r to tåe bottLlng e,ntl usos of
tåe Àoney ln th6 f411. erasshoppeaõ. & two reel, Êound, bLaok

and wàtte flln, also fssueil by the Uslteal .gtates Ïlepartment of
.g,grloultur€ såows the Llfe of tåig ln€oot, uetbodo of oontrol,
eaô lnoonp3.ete metanorlhoËls. Inseots is a on6 reel , Eounil ,

oolor flj.m proôuoetl by &cyolopaeaiå S}ftannlaa Xtllns. ft
s.bows the gone¡?l oåareoterlstiss of fnseots, tåe tûenttfytug
oåeraoterlstlos s¡td L1f,e oyoles of,:a nunbor of o ommon fnseots,

s,nil àow benefiolaL lnÊeots oan be oncouragoil antl pesto fought.

Vôgetabl-e fuËeotÊ fe a tr¡o reel , sound, oolo} f1Lm lgËuea by

the Ne,tLona1 Xrtln Eoaril. It 1Ê eaoeLlent for shoralng tåe f.ife
hlotory, feaillng Ì¡ablte, anô methorls of oontrol of oounon

lnsso t peets.

[.he leåqEing_llq_ua:t'! 4.

üntt 4 or¡ foods s¡ag t$ught f,ron the vlewpoint of the

beneff t of tàe ilifferent f,oo8 oLe,ssss e,uiÌ fooile ln those

ola,eseÊ to the boily. lll¡e teaoher hed to !èly on oàartE enit

poeterÊ for llluetratlvo naterlel, Eone provlôetl by the teaeher

Enal êom6 narle by the pupt3.e as. psrt of, tàe assÍgnnent.
gàls ¡tas the ftrEt unlt v¡here ojr'BerJ.ments of a ohemloal

nature wsre iloae. Båe puplle w¡re taugàt àow to use tbe

aLeoùoL 1anp, to bee.t thtngs ln a test tubo or beaker, to put

out aLooàoL fl¡€s, and to treat ortlne,ry aol(l , antl bas€ bunrs,

lIåE teaoåor did tàe 6:Ep6riurent for oaoå food oLass first end

t.hen hqil pupils ilemonetrate testlng tllfferont foorle. for tbe

presenoe of fooil olasses.
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As rûe,n¡r sultsbLe fllnÊ å,Ê tåe teaober oould ffnû were

useô to supplouent the naterlel 1a t.his unft. FooalÊ a¡it

lfutrltton iÉ a onÊ eeel, souni[e b].aok and uhlte fl3.n proôuoeit

by &oyolope6ù1a B¡ltÊnnloa Xtflng. .â¡lnateil treatnent ls usod

to show the noflo8L iÌletary requfrenente of oarboåyilrateso fats,
protelas, mlneraLs. Food tbet Bullits Cooil Eoalt.h is a one

r6e1, Eouu(l , bla.ok aud w.hLte f1Lm. It Eåo¡¡s thE fooite uêo6Ê-

eerJ¡ f,or good, åealth a,ntl also the øffeote ef, ¡roor unbelauood

ilLotÊ. fho Gel.l , S.truotura]. üoit of ltfo ls a otro reel, sounû,

blaok anit w.htto f,t1n proituoed by 0oronet. Tåls shows the
struoture of a oe1L, lte eating, growlng, aad dtvlôing, sbowlng

both plant and a,lalnaL oeLLs, lhe above fl3.me oolopleteil t&o

asslnoLlatl.on of, ltnlt 4.

[ho BEstinE Procrqm

îåe esslmlletlon-perlodÊ of eaoà unlt w€r€ followeil by

tàe orge,nlza,tlon of tåe subJeot û¡ett6r anit the glvl¡g of t.be

unlt test egaln. ffi.tå tàe ooBpL6tlon of Ïbft 4 tåe origina¡.
equatlng of, tàa palrs 1n Groupg A anü B wes €,tÌrustedl to ElLow

for atrop - outs e,nd lrregular ettenttcnoe, cnd üie flnal
conpoeltíou of t.he two groups tleto¡mlned.

Â11 tåe teEts useil ln tàe lavôstigation r¡.¡orô given to
all tÀs e¡ade ? stuilents evou after the flnaL eeLeotlon of
eroups .dì' e,nil B. tåls l¡Ea,s ilons to ollmfaats an¡ varfebJ.e fao-
tor, elt.hougå the markc of, eroups A a,r¡d B v¡ere of more lnport-
aaoe to tho lnvestfgatlon.

lIåô nerks s€ouaodl by oeoh lnilivtôuaL fut gtoups A and B

0n tàe flneL ånü prellll1nety uult t6sts wtth tbe reeu3.tlng in-
orôsse ln Þrowl.ectge on tåa unlt are glven ln Eêblqs 4 a¡rd õ.
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Îi.BlE 4

EROUP A

trItN.A.I' BRBr.iÌÆNAfY, AND II{CREASB IN SCORES

Pupll
Unit i.
Ðlaats

Utr1t 2
SeEd.s

Ilnit 5
Inê6otÊ

Itntt 4
FoodE

F. D I. F. D I. Xt. 3. I. F. T' f.

M.M.
f.tr
8.1.
J.W.

V. G.
ê¿ C.
t.M.

ìÈIr m

D.K.
D. P.
J. R.
3. M.

Þ.3.
3.3o
S. F.
V. G.

B.A.
J.I.
ïr¡ P.
l, M.

3. Au
l. C.
E. S.
Po 3.

J.W¡

rA
¿L
29
2I

2B
81
PO
20

Lrl
e0
Lõ
22

11
l-5
1?
15

16
2â
24
1?

1?
22
16

,l

16
L9

5
I
4
B

þ
A"

+
ø

5
4
E
6

5
4
6

4
B
5
5

þ
t)
â
2

4
g

lre
lre
l¿s
lre

22
Lq
16
vl
t4
16
11
TI

b
1e
T6

B

L¿
L5
et
1¿

1L
16
TZ

6

l¿
l_6

2l
16
29
26

P8
PÃ
e6
P1

Le
,ú
15
27

l_B
1?
¿1
l4
î$
L?
L9
20

22
1?
T4
IO

B
L6

I
6
I
o

6
6
b
4

4
6
g
þ

6
4
o
5

o

L0
5
á

6
1o
6l
2l
5l
^i

1B
10
e0
tl
22
L9
æ
L7

B
1B
l2
2L

L2
L5
t5
11

14
I

I4
II
tt

7
B
B

6
18

e2
22
26
¿0

PA
zrl
P,E

22

P/L
oo

19
2'l

E6
rla
PO
26

22
22
æ
25

PA
26
25
22

19
ZT

10
5
,l
B

5
9
\
2

Ã

6
5
I
6
b
6
2

6
7
6
z

4
5
4
2

o
4

1å
t?
L9
Le

I9
L8
1B
¿0

i.9
26
t4
18

Ð
i.B
L4
2l

tl
1Ã

L4
25

80
2L
t9
Ð

L5
17

¿o
12
îA
18

26
L9
î4.
tB

I2
P2
1B
16

1P
1,5
1.8
t5
19
L6
L2
24

L6
14
i.0
15

t_6
T4

6
2
6
z

B
6
2

1
b
I
2
,l
'7
4

5
B
2
Ã

4
I
2
0

6
2

x4
L0
L9
15

1B
L1
ã_
t6

B
i.5
LP
I
I
6
o

I
T4

6
L0
L9

L1
5
I

15

I
T¿
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T.A3ûE

GTOI'P

tr'TNAtr, ?TFIIMINARY, AN}

Ã

B

TNCREASE ]N SCOREÊ

?upil
Itnlt 1
PLents

iJalt 2
Se€tls

üâlt 5
Ius 60 ts

tinlt 4
Fo oalB

Xr. P" I. 3. T' I. 'Et T' I. F. Ð I.

D.K.
D. E.
MiT¿
Ð. Bt

fl. Kr
A" S.
E. !.
K;8.

J. C.
lf .3o
M;P.
3r 3r

3r P.
s rllü.
Mo So
Ð¡ So

B. S.
n S.
PcK.
V. B.

l. E.
P.M.
FrSo
G. G.

g.M.

¿8
21
26
26

E8
PO
L9
25

i.5
eI
LB
26

26
?/L
L9
i.rl

26
LV
L6
I8

L6
L9
L9
1L

B
16

o
2
6
6

L
5
6
ã

ĝ
6
4

5
4
6
g

6
6
2
4

4
5
g
L

â
l_

22
19
8L
20

i4
16
t4
e0

I
LB
l-5
19

21
20
L6
t4
i.9
L2
L6
L4

L2
1^
16
t0

5
L6

îA
î¿a

¿6
ZL

z+
88
P/L
2L

22
20
?6
E2

L9
?lL
2á
LL

2g
L9
Lã
26

PO
l6
L4
16

1ã
1g

6
þ
4
6

5
I
6
5

5
5
6
I
4
I
Ã

4

4
I
I
4

5
\
6
6

4
4

1B
i.B
z2
15

19
2L
T8
l-6

LI
16
20
L4

15
t5
LB

7

19
tt
L2
2l

I5
I
I

t¿

I
I

25
P1
æ
¿6

ä-
22
26
80

?.5
¿L
P.6
r*
29
26
2Z
18

P6
18
îA
î4.

¿l
22
t9
t8

16
ZL

o

6
tl

t0
b

tL
I
þ

5
,l

,l

7
E
6
4

I
L1
I
5

2
10

4
5

I
4

't a-

16
L6
L6

15
11
1B
t4

20
I4
L8
I?
22
18
t6
L4

i.B
1

16
i.9

i-9
L2
L6
I6
L6
T7

a0
L4
z5
Le

z5
L?
L8
t4

1L
19
I

I8
T4
L9
L7
1õ

l-9
Lã
lrl
16

15
L0
l5
T2

18
PO

6
4
B
6

I
5
I
6
,l
2
5

4
5
P,

4

I
I
5
0

á
5
6
I
4
3

14
10
16

6

18
I

L5
t5

5
t2

7
7

å0
L4
L6
11

10
5

t4
L6

10
6
I

LL

B
LI
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Tbess were to b6 us6tl to deto¡roino the effeot of tho toaohind

methods. Tho flnal unit test pap€rs and scorss of all tle
Grade ? pupils wer6 us€d for re:validation of the untt tosts
and a dstormlnatlon of tleir r611ab111tJr.

fho total final score of tho unit tosts of eac¡

lndlviduaL ln Groups A and 3 v¡as also usod for purposos. of
o o rrolatlons h etr'!¡een the marts soo u red bJr the same ind lvid ual

on the intelligenoe quotient o school dlstriot examination, and

Dvorekrs G€neral Sclonoo Soa1q. The scores and re.nks s6our6d

by the students ln Group A on thsse four tests are glvon in
lable 6 , ancl ln Gro up B ers 1n Tabl"e ?.

The applloation of stB.tlstLoal prooeduros to the sloor€s

sooured by the puplls to dotermine tho flndlngs of ilre proposed

uÊes vúilI be the autåorrs oonoeryl ln the foLlo\¡/ing chapter.
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gAsDE 6

IIAK AIIÌI} RANK OF EACE SITJDF¿{T IN GROÌ'P .¿.

Pupll r.8. NANK I¡ott
ÍIestñ

Rank loàooL
¡I'en.

m,nk Stentl .
l[€st

Ra,ak

MoM.
l.Þ¡
B. ll.
J.lff.

V. G.
G. C.
l.M.

lfi¡ m

I.K.
D¡ P.
tr Rt
3.M.

Ðr 3.
8.3.
S. T.
V. G.

3.4.
J. !.
lp. P.
J.M.

B.A.
J. C.
I!. S.
Pr3.

l.]lf.
G. Co

i.e8
L27
l2È
t¿t

117
111
108
r.0B

106
104
i_0s
101

100
9B
9B
92

9L
90
90
90

B9
86
85
85

82
82

L
2
6
4

6
b
l;b
1.6

9
10
11
T2

16
L4.6
14.5
16

t7
L9
t9
19

¿L
2Z
25.8
Ê5. õ

26;6
26.6

9g
?0

108
88

Lo6
9L
94
8l_

65
95
65
9z

61
69
70
65

8o
t5
75
B6

7B
t9
62
62

56
?0

6
L7
I
I
z
rl

4
L0

81.6
6

2L,6
6

?ß
L9
tl
25

1t
t4;5
140 5
I

Lã
18
î4
z6

26
tv

,lg
59
84
62

8ã
la,
79
t6

6l
60
1g
66

8t
lâ
56
42

6tl
70
69
tlo

56
60
48
5B

44
48

4.8
L6.6
I

L6

2
I
4r6
I

IB;5
14.6

,l
L2

6
I

?.L
26

18.5
L0.5
16¡ 6
L0.6

Ð
L4.6
ze
26

85
?A

80.6
l6
g?.5
86

rlrl
82.6
t1
16'. E

76.5
l9
80.5
86

8¿
8ã.5
74.6
19.6

l6
75
79
B1

l4
f6
BA
16

70
78.6

9.5
20

i_
2.6

Lõ.5
5

L5. E
L7.6

l_7. 6
le.5
9.6
2.6

6.5
4

25
t1

20
22
18.6
I

?A
20
6.6

z6

26
L4
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rÂ3!E tl

RANK AND MAffi OF EACE STT'DÐNI TN EROI'P 3

PupfL I.8. Aan¡ Itrilt
T ests

Þ.ak SoåooL
Exam.

mak )tand.
f[6st

Aank

I¡.K.
Dr E.
M¡1.
Dr 3.

SrK.
!rë
ErIo
K. E.

Jr C.
11.3.
M.3.
B.3o

B. P.
fl.1F.
M. S.
D¡ $.

B. S.
&S.
P.K.
v. 3.

t.E.
P.M.
FoSo

Ç.M.
Êrlw.

L29
LPe
LZz
It8
ILl
108
L07
108

10õ
L06
L00

98

L0Z
96
91
92

9L
92
90
90

B9
8C
8rI
86

85
B5

L
2
s
4

5
6.5
I
6.6

10
I

1A
1ã

11
l5
T4
L6.6

1B
L6.6
L9.6
19.5

2I
26
22
t¿a

?tL.

rA

96
80
96
86

96
8?
B?
IB

69
8I
t6
86

98
90
B1
61

oa
6t
69
8g

10
lt
65
66

60
70

6.6
!_4
ã.6
oÃ

z
7a6
'1 .6

16

¿0.6
19.6
16
9.5

1
o

!2,6
?A

5
2È
20.5
1r-

18. 6
LI
z
2õ

26
IB.5

87
6L
94
59

76
84
1t
8L

65
6l
68
65

l9
67
67
64

78
60
66
69

56
61
6t
60

ã6
bll

z
17

l_

PO.5

,l
6
6
4

L5.6
22,6
I

16.5

5
10.5
10.5
L4

I
le. 6
12r 6
20.6

2'4
26
88.6
LB.5

26
L2.6

l9
82
82.5
BO

820 6
7l
85
78.6

ls
7ã.6
78
7B

Bi.
19.5
76.5
8L

,lg
80
80
11,6

78. 5
16
78.5
t6

16.5
19.5

lg
4
2.6
I
8.5

el
1

16

16
e6
18.5
18.5

5.6
L0.5
28.6
õ.5

L5
I
B

20

L6
,4.6
16
2L.5

22.6
L0.5



CEAPSER W

X'INDINCS 03' IEE INVESIIGATION

1¡h€ oonpsiratlvê Effeotivones$ of the lgature D€nonÊtrêtlon s, tt

Dôv€L oBm€nte,l Ðlso usslon

Ehe nq, rkg Êoouroal fron the unlt tests were first usecl

to dstermlno the effectiveneEs. of tåe teaohlng n€thodê. on the

€que.t6at groups.

In tåe flrst analysls tbe finêI ue,rk6 sêour€d by eaoù

grouB wero usod. slnoe the tro groups wer6 equated. at the
boglnning of the lnvostlge,tlon tåe mean of tåo lov¿er group oan

bo used as tå€ measurenent of the two grouBsr knowleitge at tbe
b€glnrllng of the un1t, and tb€ moc,n of tÀe hlgher group as a
meêsurenent of i;l¡e groupsr inoroaso iü howLeilge iluo to befng

taught by the seleotecl net.hocl. l[bo nean, standerd ÉÌevis,tlon,

and stRn(lBtÈ error of tho nean wero ilotsrmined by use of
forr¡uLae. I.bs ooeffloient of aorreletlon wae determined by

tbe re¡k-orter methott a,nd oonverÊion. llåe value of t nålc.h

glvôs tho slgalfloeno€ of a dLfferenoe in noens for Êms,1L

se,nples. waE tlête¡nlneil by uËe of tho f,ormul_a for groups oqust€d

1n pairs. låe totaL flnai. mark on llbits 1 - 4 wåen taught by

tho Leoture dlononstration and the total flnaL erk T¡àen teught
by tàe ùeveLopmentsl diËousslon s.Êr6 seour€d for 6aoh equated

psiir. fà6 valu€ of t only was detortnlneô for t.h1s. |[ùe

resuLts are glven tn llebLê g.

-Þe-
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I
cn
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I

laBf,E I
sEÀgsÍIc¡I. ãEntls 03 tEAGitc trEmXS UsIrc ÍIÑIL scsrE!

1.O49

.898

1.857

.a76

.525

tr

.16

.1ll

.19

.L?

,7.

.{O

.58

.æ

.S

E.Gtu!. DGolrtrltlor

dL

1.01

1.15

.56

.91

s.I).

5.O7

s.?6

2.4
¿.st

x.

19.85

19.50

2¡.96

L6.P'l

GÑqD

B

.e

E

A

A8B

Erclopont.¡' Dl¡currloa

4ú

1.00

.96

.55

.?a

sJt.

5.Or

¿.80

2.76

5.90

T.

1S.76

æ.2?

¿s.a5

15.86

e¡lEp

Å

B

Â

B

Â&

..ELt

I
2

5

1
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llh6 lnor6ase ln soore seoured by tåe pupils on tåe

unlt tests v¡as al,so eubJeoted. to statistioâL anêIysis. The

mark ou tàe flnaL test, LeÊs tàe ¡oark on the prelimlnary test
gave the lncr€a.s6. gheÊê wer6 determlnett for eaoh unlt
separatoly antl the four uaits toget.her. lhe vaLuô of t was

again detornln€d ln egoh oasq. llhe results ere glv€n 1n

Í[ab].e 9.

TA3NE 9

SNAIISTICAN RESI]I1S OX' ESACEIIÍC MEÎEûBS
TISING INOAEAfIE IS SCONES

tU.tt
' L . . . . . . . . . . . . . . . . . . 1.6ãLE . ........... L.õLgg.
4 . ,466L-4 .969

Tåê stgnlf,ioanoe ratLo requlreal for B6 puptls uÊlng I
1.

tlegree of fr€€d.pn a,s taken fron [ab].e 5 iÊ at tàe I per oent

1eY6l t ¡ ?.?8?. ¡, study of t.be vaLu6s, of t seourotl as a

neeÊur€û¡ent of tåe oouparatlve effootlvenees of tùe two nothoitÊ

of tôaobing as usetl tn tàis lnvestlgatlon çåows tàe foLlowlng:
i.. Uelng tha flnel marks to seoure tha stgnif,icanoê of the

tllfferEnoe ln m€ens the nolL .bypothosfs 1s aooeptôè at tàe one

p€r a€nt Lêvel,. No vaLue of t exoeeits d.?B?.

2. Ustug ths lno¡oage Ln soore to sequre tàe stgnlflcanoe of
the dlffsronoe ln neens th6 nuI.I hypotheÞls is aooeptecl et tåô

one pêx oênt 1€veL. No vaLua gf t exoeeitÊ år?8?.

ö. llhe leoture demonstratlon protluoed the ålgher meaa in
Itnlts l a,nd 4, anil tàe devel.opnental (llsouÊslon in llalts ¿ a,nd

õ.

IÎrlnûquistr glr__91!. r p.65.
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êr group 3 haû tåe à1gher ¡!6an 1n ttnltÊ I and Ê, e,nd GrouB A

1r ttnlts 5 anð. 4.

comparl:s qn_ó$ jlþg ÆiEg_o f ,!!gJEllggg_g9g!g
llhe total f,lnal score on the fou¡ unlt tests, 1ntelli-

gano€ quotient, soàool distrlot exanllatL on mark, and soore on

thê õtandalrlizeil soiônqe test were oxs,min6tl. CorreletlonÊ

we¡e tlons by tho renk-oldor üet¡¡04ì anô oonvert€iL. lhe ¡esul.ts

of the oorrêle,tlons for oao¡ group era glveu 1n l[4b16 ].0. T]¡e

r6sul-tË of th6 oorreLatlons of tåess cane t€sts for (iroup A ana

Giroup B are glven ln Ueble Ll.

TA3[E IO

coRRffiA{roN$ 0Í' rEf¡Ts ¡þR eRouPs ¡^ asÐ B

rAsEE 11

CORRE¡AîIONS OF E6TS TIOR GROT'P A, 1O SROT'P 3

T€s ts fr
I. Q.
31naJ. Itiatt tests
$.Ð. test
gtâuila¡ù test

.0L

.09

.L0

.lB

tests
eroup .&, Group B

fr r 6r
ttalt tests ¡ f.Q.
illeit tests: S.Þ. test
I¡rlt tests¡ StÐta¡ald test
I.Q. 3 SrÐ. te6t
Io8¡ i $tande,rd teÊt
S.Ð. toEt r Stantlarcl test

.60

.66

.ã6

.71
,4â
.51

rX2
.I2
.18
.10
.16
.I6

.65
;67
;ø6
. 61,
.46
.42

.I2
;LZ
.18
iL2
¡16
.16

¡99
.68
.66
.90
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[he valus of, tàe oouelatlon qoeffloleat requlreil for

slgnlflcanoe for å6 oasos at the 5 per oent level ls .588 eüd

at the I per oent leveL ls .496 as taIen f¡om flebl€ 15.

Bxs,nlûetl ou of tåe ooeffloleats of oolreLatlon seouretl fron tbe

v&riouÉ teets a{¡rolnister€al to tàe Srout}s shs$ls:

lr 'Ih6 oorr6la,tloa betweea unit tests o¡d I.Q. lB stgn1fl-

cant at ths 1- per oent leveL.

8. l[b6 oorrelatloû betwoon uolt toÊts e,nil sohool ûfstrlot
t6Êt LÊ Ëlgntfloant at the 3. per oent LeYeL.

5c lIåe oorroLattou betweeu lntolLlg6no€ quotlont aad sohooL

ülstrlot exeninetlon 1$ slgnifloa,at at tho I per oent Lovel.

4. llhe ol-ossEt oorroLatlons of the above for botb groups

ere betwesn tåe ualt tsÊtÊ eûd the soåooL fllgtxiot t6Ët,

eroup .û, .65, Croup 3 .67.

5. llhe oorreLatlons for Group A to êroup B of tåe unlt tests

aad Ëohool dtstriot test are Ëlgnlfloq,nt at the 1 per oent

level ¡

6. llhe etenalarûlzed solenoe test doos trot proûuoe å1gh

oorrel-atlons wlth tàe other tests. Most of tho correl¿tlons

sooureil, uslng tbe narks on tà1s test are Êl8nffloant et tho 6

per oent Ievel.

Ebe veLidl.ty end,r91ls!¿l¿Sæ_{_!¡e m$_gCgjg

lhe valltletlon anû äeterülnetfon of tho rel1abtltty of

the unit tests tt8s ilone uslng the results from alL the Gratle ?

pup1le. !]b€ lndivlduel ltoÞs rüore ageln validetoil by the use

of upp6r and lower thfuds. The fnflex of dlsorirolnatlon was

Feour€tl by taking the per oent in the upper group ltítb th6

.|¡Ibid. , B. 2,j-2,
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question oorroot minus tho p6r cent 1n the lower group with ths
quostion correct. Th6 statístioaL matorial n60essary is 1n

Appsnd 1:c 0. [.be lndox of d iso rin:iria ti on for €aoh itom on the

unit tests as sooured 1n this lnveËtigatlon fs given in îs.bl€

L2. îå6 fnè€x of ReLiablllt¡r ts also a measurensnt of th6

vaLidit¡r of th€ unit testç.

Tå6 cO6fflalent of corrolation to measuro the reliabil-
It¡r e¡ tho unit t6õts nas obtslnod by tho use of tha spllt-ha1f
tocbnlque. The numbor of odtt nunberoil qu6$tions correot and

tåo nunbor of oven number6d qu6stions ogr160lj ïr6rs d€t6rmin6d

for eaoh pupil. îhis matorlaL ls 1n Appendlx E. The odd

numbored queñtlonÊ oorroct lvere oorrelated againÊt the even

numb6red. quêstlons corrsot for saoh pup11, uslng the p6arson

product-momont of c orroLatlon.

Exrvr

t.lr?-
(+) l+)

M/TFI
fhe coefficimt of rellabillty of th6 whoLe test was determfned

by th€ use of the Speannan Brown propåsoJr tr,ormula.

.rr - å l'-e, {
'/S: , n,!r*

[he Index of R61fe,b1].ity ruas Ëocured bJZ us6 of tho formula.

Ind €:r = , il .nv'ta
The statlstioal r€su1ts ar6 glvqn in îablo L5.
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!a3lE L¿

INDEX OF DISCRTMINATION IN 3ER GENN

Q.u6stl PIsJrts tssils & Fruits InÉoct Ê Footl s

1
z
5
4
5

6
¡l

B
I

r.0

TI
L2
L5
L4
16

l6
1?
LB
19
Ð

aJL

z2
,ß
t*
2ã

26
2l
¿B
29
50

L4
5
6

40
æ

51
40
54
46
40

46
5rl
54
5L
6l
57
4&
60
4t
20

bL
46
40
49
49

5L
5l
40
40
46

t5
18
4z
4z
ø5

&9
42
2l
56
66

46
62
6t
6rl
2l

7.1
24
1B
56
62

42
49
2J-
6

1B

42
gg
IB
62
L5

5
6

2l
z
4

L2
31
1B

6
6

4L
L2

b
5

ç,¡z

6
44
29
gB
58

I
15
L2
4I

5

15
12
52
66
ã8

45
55
2,O

26
L5

6t
50
80
65
go

&ogl
60
57
45

50
4s
50
50
57

a0
57
55
40
50

2l
L5
PN
50
L5
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ra3¡E l-ã

CORREIJ.ITTONS OtrI TEE UNIT TP$îS

Coefflolsrts of oorroLatlon soouretl b¡r tr¡s split-ha].f
met}od aro spurlously hlgh beoause tÌ¡o dfstrlbution is skev¡oil.

n¡e Z funotfon may be usetl to flnd the llmitlng values of the

true ooeffiolent. To flnd t-he Llnlts at ths ì. per oen'u l-ovel

the fornulas givon ax€ used with Tablo 14, Valu€s ot 7 f,ot

vs,rlous vÊ,Iu6s of l^ 
1'

zn- zo

2.51 6 È¡

€z

I
Z=

/r-u-
Á spot ohook r¡¡a s dono uslng the ooruelatlon .68 seouretl on

Unlt ã. [å1s shols tho true oorrolation is vrlt.hin the llrnits
.511 and .?98. Tablo Lã sholÏs for L00 oasos th6 cor:r€Lation

oooffiolent roquired. for slgnifloance at tåo 1 por cont Level

is .256.

Ðxar¡inatíon of tùo oor.relatlon coofficionts s€cured

shows the following;

1. fhe corroLs,tlon coefficlents for ihc four unlt tosts are

Unft N ty, E*, 1, t y, zxf Ev; l^x v
I Indexl^i

L
2
5
+

9B
99
98
95

z9l
2'lY
108

94

11? I 105
]-a'l 1 1L0
101 I 12
s5 I -zt

I

5r5
555
165
l_91_

sB9
¡ruv
1¿6
165

.19

.'14

.51

.64

.88 I .e4

.85 r ,92

.68 I .B¿

.?B I .BB

rIbld.. p. e15. 2Iotg., p. pJp.
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alL Elgnlftosnt at the 1 per oont IeveI. All exO66d. .Ê56.

2. l[b6 oorrole.tfon ooefffolonts for tåe f,our unlt tests
uslng tho mlnlüuB veLu€ of tàe correlatlon ooefflolent are aIL

sigulfloant at the I per oent LeveL.

lo [åe ve].1dfty of th6 four unlt t6$te as Juôg6d, by the

turilex of roltablllty ls oonÊltlerecl to be r€asonabLy htgh. [åe
loweõt lailex of, rellablltty 1Ê .B¿, tåe highest o94.

llbe stetlstloe]. resuLts aaû rûe,ror aspeots whloh heve

been glven ar€ now to b6 oxanlnett for ths oonoluslons whfo.h

tr¡sy bo al oriv€al.



CEAP!]ER VrT

CONCTUSIONS AND, RECO1Í1[EN}AT] ONS

ÕonoJuslogl¡

Xtrom th6 $tatfËtioaL 16sults of the invostigation and

h1s exporlonoos durlng 1;hs investigatlon, the author Ì¡as

d€rivod certain conclusions and rooommendatlons. The oonclu-
slons will bs givsn flrst, groupeal about the major &nd minojl

parts of 1¡¡€ inv€stigati on.

Tbe si;ud¡r of, liho offootiveness of the lôctur€ domon-

stration and deveLopmentaL dlsousslon n6thods of teaohing
general sol6nc6 as used in tbis lnvestigation 16d to tho
'fol-lovrlng o onol usi ons :

1. No slgnlficant diffsrenoe at t}o 1 por cent lovel as

shonn Ln the aohlevemont t6st resul.l¡s was fo unü in the €ffeot-
ivenoss of the lqctu16 domonstratlon and dovelopmontal

dlsoussion e.s B6ans of impar.ting faots and tho praotlcal uso

of tÌ¡6s€ faots as taugàt in general. soi6nce.

In Unlt ã on insoots, uslng the incr6ass in indlvldual
soore, tåsre I'Jas a dlfforenoo at tho 5 per cent level suffl_
olsntly slgnlfloant to plaas lt ín tha region of doubt. lîow-

sver, in ûhe ov6r aLl Íosults using th€ signiflcanco of a

dlfforenoo ln neans fsr snlall sarnpl.es for both flnel soorês

anû inorog,se ln soores, thoro was not a Êignlflcânt diffsrenoe
at tào l. per oont 1ov6L.

- 66-
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2. No tendenoy rva Ë found for slthsr nethod to oonsistently

exoel tho othêr.

3. The two ôquated groups oontlnued to så or'¡ equality in
aohlevornent as m6asur6d by the unlt tests.

Exarnination of tle oorrelatlon oo6fftcl6nts soourod by

oorroJ.atlng tho vêrlous tosts 1ed the $Iritof, to conolude:

1. fhe unlt tssts lndioatod a roorê vaIld and reLiabi-e nroans

of ranking thç studsnts, ln Soience than the sobool distriot
examination. Tho lndlvfdual ltoms on the unit tests wero

val-id as Judgcd by tho obJectlv€ typo usod.

2. The Low but oomparativsly simllar correlatlons secur€al

by corrol-atlng the standardLzed $o16nce test i\¡ith the other

tests may be due to either the age of the test or the method

of sGcuring tbs Êèore. [he test wâÊ for puplls in Grå,dos 7 to

13. The test was standar{løed ln 1924 and ourrloula have

chÊ,ngod rnuoù since then. The t6st was in tòree seotions of
inoroasing dlffloulty and saoh Êeotlon vras soor€d soparatoly

wltù tho s,id of e. ìÞ,thomaticaL fofinuLa. fho total sooro v¡as

equatod to a peroontile rank for a Grad€ I olass.

[ho indlo6s of disorlminal,ion s6aur6tl for the inûivld-
ual ltems on each unlt test and the split-haIf corrêlatlons of

th€ unit tests oaused the wrlter to concLudo that:
1. fhe validitJt of tàe unit tests as jqdged by the 1i;em

lndioes of dísorlmination and tho indioes of rellability was

considorod to be sufflcientl¡r high for tràsts of s, non-sts,ndard-

i z etl nat urs

P,. fhe rellabillty ir:as oonsfd€r€d to b6 sufflciently åigh

for detorninllg tho mêan differencs betwson the groups arid rsr¡k-

lng withln tho group Êinoo t¡6 groups vrors pupils of one gre.de.
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n€ c omrnond ati ons

[he rooommendatlons whloh the author wishes to maJre

are lnfluenoed by both the findlngs of tho iï¡v€s tjlgatjl on and

gxperi€noeÊ during the investigatfon ancì inoludo:

1. é, oomblnÐ,tion of ths tvro m€thods would so6m to h6 most

effeotlvo for teaching s,n a11ot6al ar6a of knorvtedg6 1n a,

osrtain tlroe v¡ith nost b€ilofit to ths pupils and the toachor.

[t]e eaËlsr portlons oouLd be taught using the devolopmontal

disoussion and the rnore difflcult by means of tho l"octure

d ononst ra t f on.

2. îbe leoturo domonstratlon o8,n be usoal to s.dvantag6 to

teaoÌ¡ a largê e.ruount of subjeot mattor in a period if the

toacher tJi$h€s to do r'¿o rk moæ qulclrly. It requirod lesË tino
and Ie$s msntal and physioal effort on th€ part of the toaohor.

õ. Tlie óLevelopmeirtal dÍsousslon oan be us6d to glve mo¡e

trainlng to tho puplLs in roading aild lnt6rproting what they

raad. Th6 slowêr puplls soemqd to lmprovo Ín thoso €,billties
as irhoy dld noro of thls work.

4. 4n lnvosttgation of this typo roquirlng a Longêr poriod

of time or with more rqtatlon of the rnothods mlght såoru slgnt-
fioant advantagos for ono method. The pupils would bsooms mor6

aooustoroed to the mothods. fn the IocaÌ situatlon the amount

aneï folros of nature Ëtud¡z f,6¿xs6d ln th6 elomontalry grad es

dopended on tho lnterests of tùq teaohors. rlhoro wås no tsxt.
5. î¡ê mo1€ visual aids to wbioh tho puptls havo aooess,

the tnoro tåey appoar to leam. Studonts do not ûo as well in
seperatlng a fLowsr into lts parts unless thoy l:ave iad fro-
qUent roferoncs to drawln8s or ploturos of A v'¡h olo flor¡er
såo\¡,'lng th€ rolatlon of thoso parts. $1mi1arly tåo use of the
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1arg6 oolor€d plotuf,s of tho boe soorns to ir-rrprovo i:hoir abiJ-it¡z

to lcienttf¡r the bo6rÊ body part,$ and appendages. T}o toaching

of the unit on foods to ernphaslae the valuo oJ difforent foods

to the body suffsrs particularl5r 53oto ths laolr of oonoroi;o

experionooË ov6rì wlth tho aid of oharts idcntifying the foods

and thoir va1u6 to the bod5r. The pupils $hould preforablSr

havs exp6 ïimonts faeding whlts rats or guinoa pigs different
diets ovor a porlod of tirne, or be $hotrn mor6 films on diotary

roqulremonts, or evon repotitlon of good films on the subJeot.

6. The uso of val-idatsd t€achor måal e t6Êts has much to

r6oomn6nd lt. tj¡s rosults sho\n¡ \'\¡hat has not bs6n $Jell loarneil

and put a oertaln pr6ssur6 on tÌ¡e $tuô€nts, whethor or not the

marks ar€ allor'.¡6d to bo usod in soao way for r6ports. $ests

of the fo rrn usod ln thls stqô"V do not requiro too muoh of the

pupllrs or teaoherrs tl¡ne ard aro the oLoeest of tho slort
aÏ]swôr fo r¡'0$ to the essay t¡rpo exe.mlnation. Tbo vurlter

oon$iûoxs tholr uso improves a pupllrs o¡â,noes of passing on

the flnaL oxaninatlons with lts aoo otnpanylng satlsfaotiorì on

the part of the pupil and enhanoing the reputatlon of the

t o aoho r.

S ulolnqTJt

Thls invosiiigs.tion was undertalcon to find out lf there

w6r6 any signifieant tllfferenos ln the effoctlvsness of the

locturo tlsmon$trâtlon and dovolopmental dlsousslon as mothodÊ

of toaohing gsn€raI solenco using th6 unlt plan. th6 hjtpotåosls

assumed was that thsrc ls i1o signiflaant differonco.

To carry out t¡e invostigatlon ttro gxoups of Grade 7

studônts r¡¡ere seoui:ed, 6quat6d pupil for pupll. The groups
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w€16 squat6d on the bas€s of their lnteLi-Íg€noo quotients and

thoir preliminaey scor€s on the unit tests of tho four unlts

tJ:oy were to bo taught. [he unit t€sts ¡ad been previously

valldatsd and oheoked for ro11abf11ty. The populatlon from

r,vhloh tho g"oups r¡¡ere oàosen \ïas nonnaL as judgêd by the

standardlzed intolligenoo test. 'Ihe tlo groups had tls samo

mean$ and wor€ equalljr varlable in both tcsts us6d for equating.

[h€ gr:oups wex6 ts.ught by the same toaoher who ]:ad

boen aoouÞtomod to the use of both mståods. The toaohor used

the seleotod teaohlng method for tln uirit for 6aoh group,

whioh gavô the pup1ls moro opportunitJt to beoome accustomett to

the method sinos it weË used for a number of consooutive

l6ssons. The teaoher alwsys t8.ught 1n t¡e solence room B,nd

usod tho samo objootÊ, spocinrons, plctur€s, auûio-visual alds,

rsferor¡ce books. and gulde ehset for tho unit wttÌ¡ both groups.

lh6 rvrit6r hoped the careful oontrols both in seleoting

tho.groups ane in thoir toaching Ìrro u Id shov¡ any tlifference in
the effootivon6ss of tho metlods. 36s 6ach unli; if one group

were ts,ught bJt the leotUrs denonStration the other group was

taugjrt by tåo developnontal dlsousË1on. Tàe msthods r¡¡ero

rotated 1n suocesslve units. The repetition of th6 urlit t6st

servod to m€asuro rrhat tbe groups had learned by the selected.

mothod. Ilh€ rTritor fo untl no signlficant difforsnos nor any

tendenoy for sithsr method to b6 ütor€ offoctive in teachlng

Sonoral eolenoe to the groups usGô as samples of thls
populatlon.
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APPEN}IX .d,

THE DOMINION TESTS

GROUP TEST OF LÐARI\IING CAPACITY
INTERMNDIÀTE-GRADES 7, 8, 9

(rqso EDITI0N, OMNIBUS rypB) "oo* A
DO NOT OPEN THIS BOOKLET UNT¡L YOU ARE TOLD TO DO SO

Fill in the blanks belorv, giving your name, age, etc., and u,hen you have done so, read the rest of this cover page
Only a short time rvill be given for this so you rvill nced to rvork rapidly.

Name. . , Boy or Girl .

(rw c.rerrers) LAST

Age last Birthday

FIRST

Birthdate. ....Grade.....

School... ...Teacher. ...... .Today's Date.

City, Torvn, or Municipality. . . . . . . . . . province

Five sample questions are given belorv to shorv you rvhat this test is like. In questions such as 1, 2, and B,
you must in each case select the best anss'er from the frve choices presented, and rvrite the number of your choice
in the brackets follorving the question. In questions in l,hich no choices are given, such as 4 and 5 beloly, ityill
be quite clear l'hat you are expected to do. The sample questions have all beãn anss,ered for you. The questiáns
in the test must be ansl'ered in the same manner.

In doing this test you must rvork as rapidly as possible, since you are not likely to do all the questions in the
30 minutes allorved for it. Each questiun-is t'orth one point. Skip any questions rvhich appear to be too dimcult,
or rvhich take up too much of your time, and return to them later if you have any tirne ieft. Spend your time
norv studying the samples belorv. Do not open the booklet until you are told to do so.

¡IONTI{ DAY VEAR

Which l'ord does not belong in this list?
(1) green (2) purple (3) red (4) s*'eet (5) yellorv. .. ( 4 )

Fish is to Swim as Bird is to
(1) feathers (2) flv (3) nest (4) chirp (5) egg.... . .( Z )

3. Which ryord means the opposite of COME?
(1) late (2) home (3) run (4) ride

4. What number comes next in this list?
12, 11, 10, 9, 8, . ......( 7 )

5. Jim spent half of hismoneyand has 15 cents left. Horvmuchdidhehaveatfirst?........,....( B0 )

DEPARTMENT OF EDUCATIONAL RESEARCH
ONTARIO COLLEGE OF EDUCATION

3?1 BLOOR STREET IVEST, TORONTO 5

Copriiehl, Ca.ada
1950

^_o. 
139À-20lflls0

scoRE..........
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A PAGE 1

1. Which word means the opposite of Create?
(i) acquire (2) disbancl (3) destroy (4) resume (5) finish........,( ) '

2, Teacher is to Pupil as Doctor is to
(1) patient . (2) medicine (3) nurse (4) sick (5) hospital, . . . . . . . . , . ( )

3. What number comes next in this listl
1, 8; 2, 7, 3, 6, 4, .... . ( ) .

4. If Sam had 5 cents more he would have twice as much money as Bill. Bill has 30 ';i

cents. How many cents has Sam l. . .

5. lVhich word does not belong in this listl
(1)stoop(2)bow(3)jump(4)bend(5)curtsy..'...'..()

6, Sheep is to Flock as Bee is to
(1) sting (2) flowers (3) shepherd (4) honey (5) swarm..... .....( ) 

;.

7. I had 9 apples and John had 10 apples. I gavê him 7 of mine. How many more ,.
has he than I now?. .. ...,( ) .

8. What number comes next in this list? ''
2, 3, 3, 3, 4, 3, 5, 3, .... ........,..( ) 

,,,

9. Which word means the opposite of Uncertain ?

(1) possible (2) doubtful (3) careful (4) positive (5) hopeful. . ( ) .,

10. It is 76 yards around a square lawn. How many yards is it along each sidel. . . ( )

11. Fish is to Water as Bird is to '
(1) nest (2) egg (3) air (4) feather (5) fly.. . ( ) ..

12. lVhich word does not belong in this listl
(1) valley (2) hill (3) gully (4) ravine (5) gorge. ....... ( )

13. What fraction comes next in this list I ','

11 10 9 8f i'-s'IT'" """"( ) 
,.

14. What is the smallest number that may be subtracted fron 77 to make the remainder 1.

exactly divisible by 9?. ( ) t

15. Which word means the opposite of Hasten ?

(1) tarry (2) quiet (3) return (4) hurry (5) late. ... .. .( )

16. Which word does not belong in this listl
(1) girl (2) maid (3) damsel (4) lass (5) child. ..........( ) }

17 . Spade is to Earth as Spoon is to 
:

tó io.r. (zf .à"p 'f¡l tã¡È (4) silver (5) bread. .........( )

18. What number added to 6 gives a number 2 more than half of 16 t. . ( )
:

19. !\¡hat fraction comes next in this listl
rlL< /\5' 3, j, g' ". '. .. .. '.\ )

GO ON TO PAGE 2



Â

)

20.

21.

aa

23.

).

I
:

)i

24.

25.

26.

27.

aa

. -14-
PÄGE 2

Which word means the opposite of Generous?
(1) wicked (2) miserly (3) rich (4) careless (5) poor. . . . . . . . . . . . . . (

Which word does not belong in this listl
(1) measure (2) gauge (3) disagree (4) reckon (5) estimate. . . . . . .(

What number comes next in this list I
29, 30, 28, 29, 27, 29, ... . . . .(

Torríd means the same as

(l),ugly (2)hostile (3)gloomy (4)niny (5)hot. ........(
What number added to 7 gives a number 2less than one-third of 36?....... .....(
To Predict is to
(1) recall (2) describe (3) remind (4) foretell (5) prevent . . . . . . . . , (

What number comes next in this list I
7, 2, 4, 5, J, 9r.... ........(
Wheat is to Granary as Books are to
(1) pages (2) print (3) read (4) paper (5) library. . . . (

Bill is taller than Joe and Joe is sho¡ter than Harvey. Therefore of the three boys
(1) it is certain that Bill is the tallest
(2) it is certain that Joe is the tallest
(3) it is certain that Harvey is the tallest
(4) it is impossible to tell just who is the tallest.. .............(

as

(3)

430.

JJ.

ls to

(2)(1) t_
31. What number comes next in this I

f4, 2, 5, 2;, 6, 3,

tt

PÄGE 3

29. Which word does not belong in this listl
(i) shrink (2) contract (3) enlarge

L-'

_1
ist I

Which word does not belong in this listl
(1) tremble (2) taunt (3) mock (4) jeer

Mouse is to Cat as FIY is to
(1) moth (2) kitten (3) insect

What number comes next in this listl

>
7

(4) reduce (5) diminish... . . .(

is to

(4) 7 $) ) ..... ( ).

34.
25, 20, 76, 13, 11,

(4) spicler

GO ON TO
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Ä PÂcE 3 

,

35. Which word means the opposite of Depârt? :
(1) meet (2) walk (3) embark (4) journey (5) return. ( ) .

36. A horse walks 4 miles per hour and trots 12 miles per hour. Horv many hours rvill

. it take to go 24 miles ii it trots half the distance l. 
-. ( )

37 . What number comes next in this list I
6, 27, g, lg, 10, 17,.... ... ... ..( ) ,

38. A prize.is to be given to the most proficient pupil in the class. Mary is more pro- i
. ficient than Alice; Alice is in advanèe of the rést of the class. Therefo¡e
(l) Alice will get the prize
(2) Mary will get the prize
(3) One of the other girls will get the prize
(4) Mary will not get rhe prize i::
(5) We do not know who should get rhe prize. .......( ) :;

:l39. Which wo¡d means the opposire of Probable ? :.(1)unlikely(2)possible(3)certain(4)never(5)always....,'.()

40. What must I divide 32by ino¡der to get twice 4?.,... ......( ) ,

41. What fraction comes next in this lìstl 
t,.

15 13 11 g'
ã, T, 1, t2' ............( , 

,
j

42, Which worcl means the opposite of Double? .
(1) enlarge (2) halve (3) decrease (4) couple (5) treble.. . .....( )

t:

43, Which word does not belong in this listl l'
(1) swamp (2) slough (3) river (a) bog (5) marsh. ( )

.t

44. What number, if hatved, gives us one-.third ol 24?.. .. ........( ) .,

t:
45. What numbe¡ comes next in this listl ::

3, 9, 27, 91, .... ... . .( ) :
46. Which word means the opposite of .A.nswer ?

(1) inquire (2) dictate (3) explain (4) retort (5) reply. .........( )

47. Which word does not belong in this listl i
(1) bark (2) yelp (3) growl (g bay (5) purr. . .........( ) ,'

as ÉJ is to

(3)tr c)A, (Ð@ ( )

::

GO ON TO PA,GE 4 ..

@
A

/À isto/- \

(1)@ (2)

48.
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PÄGE 4

I

Al

. 49. What number comes next in this listl
3, 5, 13, 15, 23, 25, .... .. ..... .( ) l

50. Which word means the opposite of Vengeance?
(1) disgust (2) gratitude (3) justice (4) forgiveness (5) jealousy...( )

5i. It ¡ained yesterday. Tomorrow is Thursday. Therefo¡e
(1) it will rain tomorrow (2) Tuesday was wet
(3)itrainedonwednesday(4)itisrainingtodav
(5) yesterday was Wednesday...... ....,....( ) ,

52. What number is 2 more than the number which 3 is one-half ofl. ........( )

53. What number comes next in this listl

54. Which word does not belong in this list?
(1) seven (2) nine (3) three (4) four (5) five. ...........( ),

55. Room is to Door as Field is to
(1) gate (2) larm (3) wheat (4) fence (5) plough. ( )

56, What number comes next in this list ?

92, 97, 72, 17, 52, 57, .... . ( )

57, \\¡hat is the number one-third of which is 9?.... .......( )

58. I have three pacÈets of mixed seed-L, M, N. All the varieties of seeds in packet
M are also in packet L, but L has varieties that M does not contain. Packet N
has seeds that äre in neíther L or M. If I wish to grow as many varieties of seeds
as possible, I can give away
(1) L (2) M (3) N (4) none. .............( )

59. Which word means the opposite of A.cquire?
(1) lose (2) borrow (3) accept (4) receive (5) detain. . , . .( ) ,

60. Was is to Now as Yesterday is to

,: (1) tomorrow (2) hour (3) after (4) today (5) soon . . . . . , . . . . . . . . ( ) l

61, It is 16 feet around the edge of my table, If it is 3 feet wide, how many feet long t
is itl. .. ......... ( )

62. Gaudy meâns the same as

., (1) worthless (2) expensive (3) showy (4) noisy (5) clumsy. ( ) -
:

63.Howmanysheetsoftin3inchesby5inchescanbecutfromasheet15inchesby
12 inchesl. .......( )

64, Stand is to Sit as Sit is to
(1) fly (2) walk (3) r'est (4) run (5) lie.. .......( )

65. What riumber comes next in this listl
,. 7, 4, g, 76, 25, ... ...........( ) :

GO ON TO PAGÐ 5



66.

67.
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PÂGE 5 A

Multiply each of the numbers, 9, 8, by a number T less than itself. lVhat is the sum
of the two productsl. .....r .......( )

Mouse is to Mice as He is to
(1) they (2)

68. The faces of a cu
on the faces?. . .

we (3) us (4) him (5) she. . (

be a¡e nurrbered,1,2,3,4, etc. What is the sum of all thenumbers

69.

..(

An .A.dversary is
(1) a misfoltune (2) an opponent (3) a gossip (4) a counsellor
(5) a superior. ............(

Jack is one yeal older now than Jim was 2 years ago, Jack is 7. How old is Jirn ?. . (

(5) angry. . . . . . . . . . . , . (

What ¡rumber comes l.ìext in this list ?

5, 6, 8, 12, 20, ... ..,,.,.,...(

I gp-"qt- half of rny money,and one-third of the remainder. How many ."nr. i"r,"
I ieft ifl had 84 cents atfirstl... ..........(

tl--
J 

rsto (_ as r lsto

(1) J (2) -I (3) t_ (4) l-r-
75. If.the day before yesterday was the day after Tuesday, the day after tor¡orrow

will be
(1) Thursday (2) Friclay (3) Saturday (4) Sunday (5) Monday...(

END OF TEST
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)70.

lt.

1t

74

Which rvorcl means the opposite of Cautious ?

(1) rash (2) confident (3) severe (4) quick

(5) L_. ...... ....(



APEENDTX 3

Gratto?. SCIE¡lCE Ohaptors:r-4,
1. lThat is the maj.n usê of plants to us?

¿. I¡¡hs.t ls t,åo name of a plant $ihioh glv6s us material for
cloth?

5. \{hat naln Job does the root perform for the plant?

4. W¡at ls a second Job the root perforrns for th6 plent?

5. Wåât part of tåe pJ.ant does a stelo holð up to the inseots
end wlnd ?

6. What ls th€ ne,mo of the $'ld,e part of a 16af?

7. f¡àat fooû do th€ roots take ln to givo to tho l_oav€s?

B. flhat food tlo tho Loavos take ln for thoir own r{ork 1n

d s,yt 1rß€ ?

9. Whp,t 1s tho green ooloxing natter in a leaf oalled?

10. l$hat 1s the souroe of pow,er for ths work of leaves?

11. ffhat food do the leavos mako flrst?
18. l¡¡hat is lnsid€ a seeô7

16. lfhat part of t¡€ flowsr Brotoots the l¡ud?

14. lBt¡at is gonorall-y the color of the bud protectors?

L5. What flowor olrcLo 1s gan6rs,1ly brigùt col.or6d?

16. lùhat part of the flo$¡er produoes tho pollen?

L?. l\¡$at Þox 1Ê pouen?

18. rrtith what doos pollor¡ joln to fom a sootl?

L9. llhlch part of t.lre pistlI forms B. fruit?
P0. What fs one bhing flot'¿ers ¡ave to attraot beos to thom?

Pl-. ¡rroln \¡;hlch fLowor producl; do boeË rnake honoyT

24. Whal; ma.hos it possiblo for b6es to pollinato floç+ors ?_78-
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¿5. How doos pollen got to tho pistil in greln plants?

e4. {fhâ.t ls t¡e naroe of tho svr¡s o t pea potal rhioh is a Landing

fleld for lns €otÊ?

25. l¡l'hat iç ihs na rne of the tr"¡o swoot poa potals t,rhioh cover

the staxrtenê and pistil?
P6. \+hat kind of pollina.'6Ìon occurs l,.,hen tho polLen is tren$-

ferred to 1;he pistil fron tho sp,m6 flotv€r?

å?. \¡Ihlc h klnd of polllnatlon malces battor Ê66cls e,nd fruitc?

28. l4that 1s an 6xar0p1o of a flowor part v*Ìrich dios aftor
polllna tjlon?

29. HoT'¡ r¡ElnJ¡ o€I1s Brq fom¡êd ln fertllizatlon?
ã0. ïïhat has oocurrsct when ono oell bôoomos tvio?

ûrado 7. S C I,q.N C q Chapters 5, 6.

1. 1¡lhat 1s fonned r'¡hon pollen and ovule unlt6?

2. 0f rvhat år€ poå,s in a poê and tomatoss exampJ.osT

3. Tl¡Ð. t Is the nain importanoe of $sed scâ.'6törtng?

4. lfhy oan the dandoLion soods ba so¿rttered by wintl?

5. yihat ls tho floral stom 11lce in plants v¡Jroso soods aro

soatl;o rsd bJt shaklng?

6. tTlrat part of tho pJ"a,nt turnblôs to soatter s€6ds?

7. Vlhéàt ls en êxa¡nplo of a plant wàoso secds ar€ soattered in
tho nud on l;ho feot of animals?

B. lttha t parl; of a seed cloanor olsans t¡€ grÊ,ln?

9. U¡at are 1;ho stomç of grâin oalled?

10. Eol'¡ are moet vogetable so6ds soaijtsîod.?

11. Wlat substancê inside sg6d cases makos -floating posslbJ.eT
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12. How doos tho v;eight of a floating obJ6ot oomparo v¿ith an

€ qu8.1 amount of lratar?

1i1. lVhet treos are g6nor,a11y found here on rivor banks bocauso

thoir seods are scatbor€d lry !,?ater?

14. \¡lha ii tr6es ars found on pacifio is1s.ïìds bêoauso t¡eir seeds

aro soattered by 1;he ocean v.{å,ves?

15. ]r'¡ha,t is an oxample of a plant vrhose se6d$ ar6 sos.tliered by

a bu?sting pod ?

16. Ilor'!: nany pl8.n bs grow fron a single s6ed?

l-?. ütåat ts tlrs nu¡¡bor rolationship of soods

18. lIù¡t plant seods less doepl¡r fn olay than

to a pLant? _*
in black earth?

20.

z]-.

L9. What ls ono u¡ay you oould malce sure the boan plants vrould

gaolY 4 ln. apart in the rovrT

lThat are the oxtra seods of plants oaLl6d?

What is the maln valus of t.he oxtra seods of c orn 1,o us?

2P. What is th6 lmportanco of exbra so6ds in a vrê€d?

25. W¡ât ls tho narno of t¡o plant?

24. \¡fha t ls tha na.Ílo of 1jh6 plant?

¿5. ltijhat ls 1¡ho namô of tb6 ple,nt.i

26. li,l,ha.t is tho nanre of 1j¡s plent?

2?. \/l¡at is th€ nÞrûe of t¡6 plant?

PB. rliiha t is tho nam6 o f thô plant?

29. Ì¡¡hat ls tho name of tho plant7

50. Y'¡h¿ìt is ths namo of tho plant?
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erado7. SCIENCÐ ühB.Btersl¿.LI . 14.

1. 
"u,,' 

manJt legs has an in$eot?

2. l:,lhat 1s one uÊe of the antonna€ ?

5. Iïhloh 6¡76s do6s an insect use to s€6 distant obJoots? _
4. W.hlch legs of a bee havo the poIlen baslcots on t¡qm?

5 . tl9hy oan an ins ec t \¡,ralk on a o 6 illng?
6. Vlàat i$ t¡a narne of tào bod¡r divlsiofi on which the

spiraoLos arq fo und ?

?. lifhs t is ths bost way to renove a beers stlngor from our

hand ?

B. What 1$ 1jåô hard outqr part of an lnsGot rs body called?_
9. Whst is t¡€ name of th6 flrst $tag€ of an inseotrs 11fe?_

L0. Vfhåt Is anothoÍ namo for the oaterpillar stggo of an

lnssotrs life?
11. I{hat ls tho name of tho flrst stage of a boers l1fe spont

outside tho brood o o11?

12. For v¡hat purT¡oso do boes mako hono¡r2

15. What ls t.he valus of halr¡r ¡q¿1.d inseots to flow6rs?

14. What oan s 0ü16 fl,overs not do if inËeot$ do not pollinâte

theu?

15. What is ths uee of leaves to a planli?

16. Yfhich plantË are the naln food of grasshoppers?

L7. What mothod ôo plant Lioo uso to attack plants?

LB. What is s,n example of a, poison tåat ma¡r bo used to LllI
p1s,nt 11oe?

L9. Ìryhy muÊt tho poison be put on tl:o bodj¡ of the plant Ilco to
kl1l thom?

20. Eotv' do vJo oal eating in$€cts oause a troe to rfle?
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21. l¡¡hat d oos a gâ,11 on a plant rese¡nble?

eP. What is on6 us6 of tho gall 'bo tùe lnssot?

25. tow' are housofllBs harxûful to uñ?

P.4. Eow aro body llce and fLeas nost harmful to us?

25. What ls ono typo of clotå eaton by clothes moths?

26. ¡'rom what produot of the silkworm do v{s gst s1lk?

e?. Eow ar6 lady beetles usef,uL to us?

28. Whai: is moant b¡z parasltlo ins6ot?

29. What 1$ the purpoÊo of tho oàr¡rse,1ig stage of an lnsootrs

11fe ?

ã0. Wbat ls an €xBnpl s of an animal that ls a natural 6nomy of
lns6ots?

Gns.de 7. q_C.,I_ ü I C E 0hapt€rs 7, B, 9.

1. Eow doos tåo body uõe starchy foodsS

P. U¡hat is the valus of fatty foods to tJro bod¡r?

3. W¡at is an oxampl,e of a c orûnon protein foodT

4. W¡at ls the valuo of paotein foods to the bod¡27

õ; lshat is ths r0Bin value of vrs,t6r to t¡€ body?

6, ÌVha 1r ls t¡6 nane of one of tho food groupÊ wåicÌ: are

oarbohydrat6s?

7. Whât ls ân exÐ.mpLe of a part of our body i'¡hioà is mostly

oelo l urû?

B. lfha t ls an exauple of a ooruoon food oontafning large

a¡no unts of cB.lo i unì?

9. What is an exanple of a part of our body rvhioh n€ôds 1a"9,ê

amounts of ph ospho rus ?

10. What part of our body neetls muoh iron?

11. !?håt ls an oxample of a conüon food oontainlng nuc¡ iron?



12. l¡Ihat doos tho t¡yroid gLand oontrol?
15. li/hat ¡nlneraL d oos tho th¡r1.616 gland noed to work properly?

1"4. What food oan ivo oat to provido tùo mineral tlro thyroid
glÐ,nd nosds?

1.5. l¡lhat doo$ tho $a1t \4re oat h6lp oont¡ol?
16. i¡¡àat ls ono use of VltaÍ¡in A to the bod¡rg

1?. \ryhât is an oxamplo of a food wlrioì has much Vltamin A ln
1t?

18. What is on6 uso of Vltamin B to tbe bod¡r3

L9. ÌThst is an exanpl e of a food whioh has mucà Vltamin B in it?

¿0. l¡ùat ls an exarnple of a food \¡Ie ce.n oet to provent sc urvy?

21. What is ono \râJr riokcts shows on tho bod¡r.¡

¿e. W¡A lt can \¡/o €at or do to preveirt rickets?
2ã. rÀ¡hat is tlo generel us€ of vitaroins in tbo bod¡rg

24. l,l¡ha 1j meterial in tho lsaf oarli€È on ths f oocl roaking ? _
25. What is ths first food mad€ in the loaf?
26. l4lhat is ono food tåe leaf can mako direotly from tho first

food?

27. llhero do plants get tlæ lr mlnorals?

28. r¡'rhat is t¡s .nam6 of one of tho oler¡onts combinod r,vith tåe
first fobd?

29. In ivblch part of tào plant aro most foods nadô?

30. lThen i'¡ e oat m6at ¡ìnd êggs vrhy ar6 rvs eating food flrst mado

by plants?
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.al¡srfers to pFit gssts

It ls to b6 unde¡stooiÌ tåat tåes6 er€ not noooËsarlLy

the only aooeptable aûswars to all the questlons.

Ghapters I - 4.

Untt L

1. footl
2, ootton
6. foÞge
4. aJxo,horags
5. flower
6. bLed,e
l. Êo11 v{o,ter
8. cårbon iltoxlile
9. aåi-oropbyLl

L0. gun
LL. sugar
1e. enbryo
1ã. oaLyr
].4. greê¡l
L6. oorolla
L6. Etanon
i-?. eel€
l-8. orulg
19. overy
90. pèrf,une
St. aeota,r
Az. .hatry boûy
25. wlad
l*. EtanilariÌ
26. k€ê1
26. self
2l . crogÊ
?.8. ooroLla
P9. 1
50. ael-L fllvlsLou

0hapters 6, 6.

uuit å

enbfyo
f,rult
not to be orowiled
tufúetl,
hard
top
hot weetl
sore6ng
stra$,
maÍI
a,1r
16ss
wl11ow
oooonut
pôe
L
meðy
Cley lE hard solL,
PlantUorãtogothor.
margln of safoty
f,o oil
Most aro ktlIôil
oatE
barLey
w.Àoet
sw¡ et oLovor
sow: tålstLe
Cenetla thfstle
oouoå gråss
muËte rd



ChepterE 1¿, LL, L4.

Irntt ã

1.6
2. to foel
3. oompouril
4. baok
5. stloky fert
6. abûo!ûon
7. sorap€
8. to proteot it9. egg

10. La¡Ícê
11. adul-t
I¿. w'inter foorl
L5. poLLfngte
14. to make se oiI s
L5. to make fooil
16. graln
L7. suok th6 sap
18. D.D.llo
19. It €nothers thq.
¿0. Iåo tree ileaays.
å1. e sÌv€l]-lng
22. åone
2ß. oarry gêrm6
i4. oe,rry ger¡tls
25. rrrool
26, ooooon
2l . preûators
AB. ifves on eaothor insoot
29. to booomo an aduLt
50. frogs

-85-

Ohapters ?, 8, 9.

lhlt ¡[

heat e,nf¡ energy
heat anil 6n6rgy
m€e,t
gros¡tb e,nil repalr
growt.b enil r6ps,ir
staroå
teetå
nÅ1k
boue
blo oõ
Llver
onergy rel€aso
Loflfne
ftsà
Êweatl g
gooil êy6õig.ht
oar¡ot s
gooal neweE
o oroaLõ
f,rult
oro olcetl bon6Ê
te,k€ coal llve¡ ofL
to help keep us heal.tåy
ol¡Loropåyll
s uge,r
gte,roå
so11
lron
any part
.Anlmalõ. eat pLants.
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APPÐN}TX O

SCIENCE

Nam6

antt 25 questlons of bho following.

Deo€mb€r 19 5õ

Ro om

In this s€ction oaob sontenc€. quggostÊ a numboï of answeLs, ofwhich onl"y ono is oorreot. piclc-out 1;ho number or t¡ã õãrrectw'or¡t or phrase and plac6 th't number ln tho b¡'aolcàt òppo*itu r,¡usontonoe. Study t¡s s.ampl e quostion.

Sample: lf,oÌt^llf u.a-r6 v6ry usoful to farrners booåuso they ( ã )(1) slng, (¿)aie beauljiful , (5)eat lnse6is,(4)ar6 kept as pots, (b)fI¡; soüt¡.
Tle phrase neåt lnsoots'r is th6 corueot answor. Th6 numbor oft¡is s,ns*ror ts õ and tùis ts the numbor that is piäõu¿-iñ-t¡u
b raoke bs .

f. T!: groen oolouling sub$tanoe in loaves is oal16d:(1)càlorofor¡r, ( A)õhtorophyll, (ã)sugar,-i¿iÀtãrä¡,
(E)oarbon dloiid6: ", " ' ( )å. Th_o_ soparate parts of tho soosnd olrole of a flowe? aro
9?+1"q: (1)sepals, (p)nootar, (õ)petals, f¿lstãmÀn, 

---
_ (6)podunole. ( )ã. !hç flrst oircle of a flower is oalled: (1)oorol-Ia^
, .lF)"ugg, (5)fil.amenr, 

^-(4)sramon, 
(sjãaiyi;'-------' ( )4. l¡¡ù61 tÌ¡6_pistil of a flower rooóiveé poilen it is saidto.tl6: (1)fertiltzeô, (?)poltinated, (ã)oappod,

^ (4)wltherod, (5)natuisd.' ( )5. Tl't: part of the pea.flower tbat attracts tho bee is:
- (1)cat-y*, (e¡tee1, (5)standar.d, (4)plsrit, ioi*ineã. ( )6. Eaoå ¡roar the- part of all ths óropÁ-grorm'ià Canaã'a-tåatis ^dostroyed b¡, 1¡suo¡s.is about;- (Llone half, (p)ono
* fifth, (3)ono thlrd, (A)ona tenth,'1S¡ttrroe ujghiús;- ( )7. fnseots thet Llvs lú or on tÌ¡e bodles'of antmais orplants ars callod:- (1)drones, ( z)paras.ites, (øjworms,
^ (4 )predaoÍous, ( b ) Larvao.8. ,¡håt part of t-b€ flow€x that prod uoes the poLlen iscaIled; (1)sty16, ( p)antber, jS lstigrna, (¿lpoifinãiion,
_ ( 5 )ovary9. T116 usa of the ntigma iq !o, (I)oatoh po116n, (Z)make

nool¡ar, (3)¡reko soeds, (4)proteót tåe -flower, ibi*"É;a pod. l ì
10. Ths use of tho fllament is to: (l)åo1d up the stisrne-

( ¿)irold_ up tl9. potels, (5)hold up'rho onf¡er, i¿iË"ãiouutf¡6 ovuL6s, (5)ati;ract the insects ( )11. fhe use of t¡o aorolla to the ple.nt 1Ê to: (l)beautify
tho ruorld, . ( 

p)protoot tho grovring parts, iøial;t,.tact--"
_ lns6ots, (4 )mak6- soeds, ( 5)prod uoê an ovary. ( )lP. Tàe uqe of tho florn¡er to thã plaat is to: ?j.)make food-

t3ìT?f" s6odp: (ø)åeIp tho beês, (¿)reaurirày'tË-r,;;iä:
(þrbeJp grorvt¡. - _ ( )15. {-.fu]l-y dovolopetl ovul€ isi (l)a seod, (2)a poû,tó)a fruilj , (4)a thistlo, (5)a weed. ( )

-B 6_



L4.

l_5.

L6.

t 7.

LB.

19.

20.

Pl.
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_87_

Ons frult soatterod by rvater ls! (1)maplô, ( 2)orange,
(õ)banana. (4)sour dook, (5)wild mustexd. 

- 
(

Somo flowêrs attract lnseots béoauso insoots (1)must
have food, (2)nust find a home, (ã)ÌreJ.p polLinatlon,
(4)uso neotar, ( 5)rnake honey. (
The uso of the stern to tho plant is to; fl)mke food .(Z)anohor the pLant, (õ)tako in nlnorals, (a)hold tbé
Leavos up to th6 sun, ( 5)wvay fn ths wlnd. (
Tho folloi¡Ilng pLant próduo6s a rvingod fruit¡ (1)poppy,
( å)dandellon, (5)maple, (4)ml1l.rreod, (5)turobling - -- -

mu$târd. (
Self poJ.llnation oan tåk6 plaoo only: (1)tn the çameplant, ( 2)botween different plents, (5)when it Íair¡s,
(4)l¡stweon pl"ants of tho game kind, (5)r¡'¡en beos l-o oÉfor neotar. (
Th6 f olloiving plant produoos a tuftêtl seed¡ (1)elm,
(2)maplo, (ã)gladlolus, (4)mlLkwoed, (5)oak. (
Tho sooês of tho coconut tr6o B.i6 dlsporsed b¡r;(i.)wlnd, ( e)wator, (5)exploslon, (4)hóoks catching onto the ooâtñ of anlnalÊ, (5)animalg (
S.h6 moË1i rÐ,ångoxous'r inseot. to havs in Our àome 1s ¡(1)tåe bo0lr louEe, ( 2)houso fLy, (5)v¡asp, (4)hover fl"y,
(5)sawyer boetle. -(
Tho lnsoot that spends a long poriod of its l1fo untt€r
tho skin of oattle iÊ th€: (L)dragon f1¡', ¡2)aphld,(3)wasp, (4)floe, (5)warble fly. (
TJre åono¡r bee shapes tào wax oolLs ln tåo hiVe with:(1)fts antqnnae, (¿)1ts abdonen, (5)its jaws, (4)its
legs, ( 5)1ts wax plncor.s. (
{Ihe hone¡r boe hoars vJlth its: (1)antennao, ( ¿)abdomen,(5)splraotos, (4)hoad, (5)wings. (
The stago ðuring w.hioh tào worker bee is feù by othor
boos ls tho metarnorphosis, (¿)spring, (5)resÈing,
(4)larva, (5)winter. (
tabbage buttorflles tlo the gr€at6st damage during the¡(1)adult stag6, ( ¿)Iarva staÊ,c, (3)resi;Ing stag6;(a)night, (5)ogg stag6. (
llho sooond stagq in t¡¡6 Comploto motamorplosis of ðn
lnsool¡ 1s: (1)egg, (P)feedlng stago, (5)rosting stago,
(4)nymph, (5)pupa. - (
[he gras$]¡oppor doos tho greatest danage to farmorrs
orops durlng tho: (1)egg $ta.ge, (2)the n¡rmph stago,
(5)the adult stage, (4)tho sprlng seÊ.son, (5)tho latefall season (
Sugar is testod with: (1)todine. (2)tr'el¡llngrs solution,(ã)staroh, (4)Nttric aoid, (5)Anrnonium åydroxide. ((
staroh ls contained in: (1)sugar, (z)todlne, (5)potato,
(4)Phosplrorus, (5)Fehllngrs solut1on. (

'Ihe class of foocls nhloh glvo the hugan bod¡r !¡s€r¡ ¿r¿
energy is: (1)oårbeh5rd¡otru", (2)prot6ins, (5)vitaìnins,
(4)minoral salts. (
Whioh of tho followlng does NoT bol.ong nrith tho others?
( 1) carbolJ'd rates , (2)fats, (õ)protelns, (4)vitamlns,
( 5)sugar. (
In tbo oxporinent rrto sho$ the offeots of lodine uporB
staroåt the teachor heated tl:o staroh and water. Under
wi a t h e ad i n sädüIõ-Tõ'ã-FT aõê-ff ê*ãñõ€TEñêA-G t e n6 n t ?(1)rnothod, (2)oqnoluçion, (5)observatign, (4)object. (
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?elt 3 "4üswer 3lLEg quôstlons.

0otnpJ.oto th6 folloY'¡fng t'tlth suitable vr'or.ds;

1. Anol¡ltor nem6 for 'rmârgin of safoty'r $e6ds is2. Th6 nam6 givon to tho $tcm of a loaf is5! T¡6 name given to the cÐ.n06-shap6d. part ofthe svlroet p6a flor¡or iÊ
4.4. riponocl ovar¡r r,vi til bbo sa6ds in it is

o a11ed
5. .&n exanrple of a bur r,¡ith bãrbs is 1,åe
6. Ths original homo of tho dandel,lon \ras
7. rlhe E6para.tô ¿:ert* of 1.,h6 outsido circlo

å. f1ol'Jeir are ca116d
B. Unu'61o ome inssots are kept out of ne.,sturilufi--

flo''¡org by a
9. ong uso of a root to e. plant is

l-0. An examplo of a. tþopper boxlr pocl ufth
Éeeds ls tiho

11. 'Ihe nan€ glv6n to '¿ho $tem of Ð. flo\nie r IË
12. Tàe plstll is al¡lo to protluo€ so6ds onlJafter
1ã. An oxcrmple of a plant tbat prod uc€s tuftod

s66ds 1$
14. The part of a flowol in which soods aro

fonnod 1s called the
u6xl 15.

16.

Ins60ts ïr¡Íoh pollinato floweïs hav6 to be
ooverod. wltlr
X'rom the cs.rb or¡ dioxido of t]:e ail: aild'
v,¡ator from th6 ,$oil a pls.nt makos a
suhstanoa oalIod

L?. Án oxamplo of plant thal; prod uoes \ringod
s6ods is tho

18. Cross-pollin8tion is
L9. Tho part of a star0ân that .holds up tùê

Ê,nther ls oallod tåo
20. T¡6 stlclcy pai:t of the ptstil is called Èho--_-_-_
å1.Aoornmonhuttorf15ltha1.¡hasfour1egsisthã---
22. Th6 larva of the nriller mot¡ is usualljt

oalled
29. 0n6 of th6 plailt$ on $.rhioh g€,lls may be

found fs tho
P4. el omp or¡nd ey6s of sn inssct aro composed oftiny
¿5. An lnsoot which dôstroJ¡s aphlds is the
å6. A substanoe that disÊolvos ln water is

sald to be
27. Nltrlo Aoid and Am¡ronlur¡ Eycl roxid e are

usod to tost foods for
28. .A substanoo prod uced by plants tbat givos

heat and en6rgÍ to our bodlos is
29. Vltarnùn C is nsoessary 1n our foods to

prov€nt a disease oall,6tl
50. Cod Llvor o11 ts glven to childron to

provont a- disoaso câ116d
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?qrt g r0 3Ð DoNn By Att sTUDENrs. 0Ir sOOtscA?.

SS&5)i5--(1)ttaroe four dlfforont ways in rrhich fru j_ts and se€ds aresoatt6ïed.
(¿)ttame ono tuftod fruit ar$ one shaicing frutt.(5)W¡at booomes of ro oxtra seed.s proôic €cl b¡r S|¡6 1¡¡¡6¿¡plant3
(4)What doos 'tmeïgin of safotyn nôen?(5)Vfha! sp6oial dovloe àas thã oaragána for scattsring tts

so€ds?

N01ì9: SIIDEN¡IS WIII D0 ÐIÎHÐR Ð gE E

Saxt D - Ï'OOIS

(1) UslnÊ, tho headings onpLoy€d fn perfo:rllng an oxpôrinent,deeoribe how J¡ou-!routd tãst:(a) A potato to so€ if it oontained starob.
(b).4 pfeos of u.$å.u to soo if it oontained sugar.

(P) Cå.101um, phosphorus, Iron, and Iodino ar€ r0in6 ral. saltsw¡ioh play an lmportant part in ths growth of our bodies.(a) ¡or each of those f,our míneraLs, namo onã iòæ
o ont ainiãg-fhat mlno ral.
(_b) ttarno one important us€ to our bod¡r eg eaoh of tùofour mineEf õ montionod abovo.

(ã) Ir[any of our foods contaln Vltemins. B6ce.us6 t¡êvprotoot our_ bodlos against-TÏSõ'ã6ã's suoh as ?eliägra,
!9qrv¡r, lllckoii$, and B€rberl , t.hey ars esssntlai io1ife.
Uslng a title you think is oropo{, wrlte an interesting
ã'o-õ õu-ñT-.õ-f - f f'êË-iif E m:iñç- ffi rire-s¡na-s¡feffioïJffiE-ivhio¡, 

. 
*rh9l explalned 

- 
rnore fully, -l"órTå'-rãùà 

u
fe.i rly complete d iso ussion.
lr) e lritroduotlon explaining tho importanoo ofvitanin$.(b) ¿¡ lnteresting paragraph n6ntloning hovr ps6pf6
suffersd from auy one of these disoasoð befoie -soiontísts brought-tf, under o ont rol.(o) fhe oaqso, effect on our body, and provontlgg of
sao h d 1 sESõ-meî-nfõñdll----(d) fàe importanoe of rosearch v¡o rk on foods done by
soí entists.
(e) Other inforrn,tton w¡ioh J¡ou oonsider important
nay alÊo ¡e usod.

Sart Ð - I$S0CTS

(1) Jn pare.grap.h forr tell the Llfo history of EIÏEÐR adrone boo OR o, grasshoppor. Do not try to b;-üieÈ.
(z} nute t"hree ool,unrs. dt tho top tvrite tho hoadings;

FF4}r, TEORAJ(, ABÐ,0Ï,{EN. und€ffiGath oach hoading irétall the parts belonging to that partiouLar ma1ñ
¡6ad1ng for p1'¡g¡p tåo beo OR th; grasstropper.

10

4

4

T2
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(5) 1o1L all you can about tåe 1egs and Ii'ings of EITHERthô v¿orker boe OR the grasshopper. DiSouss-tbe spoctál
foatures,_ tho quantit¡r, tho usos, Êi26, and otho r thlngs
J¡ou conÊldgr to bo lmBortant.

(4) Insoots may be olassifiod as boi¡rg baneficial or
hano$uL to plant$, flrito an lntorosting paragrap}
{9.bout half a peg€ of foolsoap) tolling-diffoieni wa¡rg
tbe,t lnsoots m1gåt àa rr¡t pla&ts. $ams at least ono insscl:
thal; bol"ongs to tho claÊses you have desoribed. [s1]" hoEyou might dostroy eaaå of tho kinds you have rnontloned.

Ps.xt F - Ðrawings (T0 3E ¡¡O1IE 3T Á1,¡, STUÞÐNrIS)

Dlrggi4gq gq partsJÍj4ggots_and plants. 0n the noxt page gouytlJ. s6ô sêv0ra1 al rawlngs wfth nurnl srs-po lnt lng to differsntparts. opposlte 6aoh n0nbor PRINT NEATIy in the spac6s
provlded what t.bo cor¡ôspondlng numbor on ths d rawing
r€presents. ANSWER oNIy 20 PARTS.

NoTEr Numbêrs L?, I,B, J.9, and ¿0 roprosGnt fruits. ln tàepxopor spaoe print tho nans of tho plant that has a frult ofthls kind.

].

4,

10.

15.

16.

19.

22,

P,5,

Ê.

Ã

B.

6.

a

9.

L2..

15.

18.

2L.

24.

11.

74,

I?.

¿0.

ov

26,'
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A?PÐNDIX D

Dvor¡l Published by ¿he CoÞyrisÌ¡t 1024 by tbê
GeDdðl sc¡ùe PUBLIC SCHOOL PÙBLISHINC CO., pubii; schoor ?ubrishins co.
Fo¡m &2 BLOOMINGTON, ILL¡NO¡S p¡inrld iD U. S. A.

Number items Scor.cs Cotr.ecte¿l

. incorrect Drrors (Seo dircction_booklct, p¡se 4)

Group III ...--.,::;:....... :-2. ---.:--.-..;.-....- (Key A) Unco¡-rectcd Score

First Corrcctcd Scorc

Numbcr Erlors, Gloup I (l(ey B) ................

, Final Score

GENERAL SCIENCE SCALE
Arranged by AUGUST DVORÀK

Room..............-.-.........-. Teacher

on the rorowing o"*". ",:t:T"to:l,Tl.n u.-
"A lìy is an animal, a fish, an insect, a reptile, a buil<ling,"

You can make each of these a true statement by undcrlining the correci
black type. A fly is an insect, So if you underline "an insect," the statement
above, it.is plain that a fly can not be all of the five things printed in large,
black tyþe. A fly is an insect. So if you underline "an insect," the statement
will reàd--- . ,..

"A fly is an animal,.a fish, an insect, a reptile, a building."
By undellining "an insect" you have shown that you know rvhich of thê

frve par'ts is correct.
In the statement-'llre heart pumps blood, water, oil, air, sand," "Blood"

should be underliued.

Underline the dné of the five parts in each of the statements on the fol-
lowing pages which will make the statement most true.

Work rapidly and carefully.

-92-
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No. incorrect...........-......--.-..-,

GROUP I. FORM S-2. (Average value 7I.5)
1. Tuberculosis is prevented by

medicine, hygienic líving, massage, osteopathy, chiropractic.
2. Soil deposited at the nouth of a river is called a

peninsula, _delta, strait, island, cape.

3. The normal temperature of a human being is
100 F,., 104 F., 98.0 F., 93 F., 90 t.

4, Volcanoes are most likely to be found in
deserts, coastal plains, r4ountains, dçltas, islands,

5. The telephone was invented in 1876 by
Jam€s Watt, Samuel Morse, Alexander G. Bell, Marconi, S. F, B. Morse.

6. An airplane can uot remain in air whcn
at rest, ín motion, upside down, gliding, descending.

7. The age of a tree is told by
branches, rings in cross s9_c..tj9n'oi_tlunk, height, size of trunk, color.

8. To treat a cut use
lime water, io_d!ne,_ linseed oil, salve, nothing.

9. The passage of the moon bctween thc sun and thc earth is called
wínter solstice, an eclipse of the sun, full moon,

third quarter, an eclipse of tþç moon,
The home gas consumption is measured by a

velocipede, speedometer, metir, galvanometer, ammeter.
The muscles are benefrted most by

rest, þard ïolk, systematic diet, play, systematic exercise.
The purpose of the mouthpiece on a telephone is

to concentrate the sound waves, t-o protect the transmitt€r, for sanitary
purposes, to keep moisture from the wires, to protect the speakei,

13. Oil is used in an automobile engine to
cool it, clear it, lubricate it, þurn it, silence it.

14' soft coal is also knolvn as 
anthracite, asphart, lignite, bituminous, peat.

15. The frrst electric incandescent lamp was made by
Edison, Burroughs, !Va!!r P;iestly, Westinghouse.

16. The process by which.a,plant is made to grow on the stem of anothcr
plant is ' pruning, slippi¡g-, grafting, spraying, plantíng.

17' Alcoholic fermentation is produccd ut*"", 
,a"r,, bacteria, ,"r-a, uo.

18. A stove radiates more heat when it is all
black, rusted, nickel platd, alumjlrq¡q, silvered,

19. Animals which secure food directly from the boclies of othèr animals are
parasites, hydrophytes, ¡ngsgphy!9Þ. saphrophytes, sulphites.

20. Trees that have needles are called
birch, pine, oaks, gums, evergreen.

10.

11.

12.
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No. iucorrect.....-.

GROUP IL FORM S-2. (Average value 81.5)

21. Combustio¡r is another name for
drying, shrinking, boiling, burning, melting.

22, The light from the moon is
direct, reflected, invisible, abstracted, refracted,

23. Thc covering of clect¡ic tvircs is called
convention, radiation, illumination, insulation, isolation.

24. We pay for electr.icity by the
watt, ampere, volt, ohm, kilolvatt-hour.

25. 1'he simplest indcpeudeut liviug structure is thc
. nucleus, plotoplasm, cell, embryo, atom.

26. îhe dcvice for_protccting lights and motors fro¡rr an overchargc of clcc-
tricitv is calle.l â

zz. rhet.,* indu.tion ,. ,".u ,"J,"i:'.:iJji;,i,îîii; 
barometer' rectiner'

levers, pumps, falling bodies, solutions, electrical currents,
28, The act of transfer of pollen from anther to stigma is calletl

pollination, reproduction, fertilization, transpiiation, mitosis, filtration.
29. Limewater is used to test for

carbon-dioxide, oxygen, alcohol, hydrogen, chlo¡ides,
30. Tuberculosis is contracted by contact with patient, by contact v¡ith

clothing, from bacilli of sputum, by taking cdld, by bathing.
31. Humidity relâtes to

dryness, heat, cold, freezing, temperature.
32. The boiling point on the Centcgradc tlÌcrnror.ucter is

0, 32, 100, r20, 212.

33, The sr¡allest of these things is the
molecule, bacterium, paramoecium, dust particles, atom.

34, Foods_ wllich contain nitrogcrr as a part of thcir chcmical conrposition
are called proteins, fats, carbohydrates, hydrocarbons, 

-liquids.

35. The ovum or egg cell is produced in the
kidney, embryo, ovaly, gamete, sporagium.

36. Electrolysis of 'rvater liberates hydrogen and
chlorine, nitrogen, carbon-dioxide, ammonia, oxygen.

37. Poisonous products secreted by bacteria are called
Iegumes, enzymes, antibodies, toxins, vaccines,

38, The centrifugal force of a cr.eam separator sepa¡ates lnill< from cream
. because the creanl is lighter, heavier, thicker, denser, greasier.

39. Servcr gas is liept from entering a housc f¡om the server by a
valve, trap, faucet, damper, draín.

40. A nrirage is a kind of
body of water, optical illusion, vision, desert, warfare.



-95-

No. incolrcct......

GROUP III. F ORM S-2. (Average value 91.5)

41. Sunlight can be broke¡r up into the spectrum by means of a
mirror, lens, prism, microscopq,,color-mixer,

42, Ã general term for any living thing is
plant, larva, animal, organism, mammal-

43. The ternperature at rvhich pure water boils is affected by the
height of the flame, amount of Wqtef, air pressure,

density of the water, depth of the water.
The plocess of food manufacture in grecn plants is called

respiration, mitosis, pollinatio¡r, photosynthesis, pasteurization,
Fanning thc body on a dry day produces a cool sensation because of

movement of the air, rapid evaporatiorrof.rnoistule. into the.air,
amount of heat taken from the body, creation of a draught,.fresh air,

A food rich in carbohydrates is
beefsteak, olive oil, cgcumbers, watermelon, honey,

An examplc of a fungus plant is the
orchid, pondscum, breadmold, mother of vinegar, Indian pipe,

An aneinometer is an instrument used by the weathér bureau to measure
the amount of sunshine, amount of rainfall, air pressure,

wind velocity, atmqspheric pressure.

44.

45.

46.

47.

Le

49. Potential energy is energy. p-ossessed by ar.r-object by virtue of its
weight, combustibility, motion, position, density,

50. The unborn young of an animal is termed the
'-!arv4, e¡4þ¡yp, chrysalis, ovum, sperm;

51. A star is really a - comet, satellite, planet, sun, light.
52. The greatcst damage is done to trees by.

birds, worr¡s, larva of moths, lrasshoppers, bees.

53. All space is believed to be filled by
-ait, oxygen, ether, heat, moisture,

54, The rnain purpose of respiration is energy-release, elimination of CO'
manufacture of food, secretion of lqetg¡, purification.of air,

55. Substances r,vithout crystalline structure are teimed
inert, dense, elastic, opaque, amorphsl$.

56. Open rvounds should be bathed with a dilute Solution of
hydrogen peroxide, alcohol, sulphuric acid, g,o-d¿, tobacco juice.

57. Heat is measured in
.,{egrees, calories, candle power, kilowatts, grams.

58. A ferment is another name for a
bacterium, enzyme, toxin, vaccine, serum,

59. One of the excretory organs in the body is the
heart, liver, skin, duodenum, spleen.

60. Water expands rvhen raised above or cooled below
0 c., 40 c., 32 c,, 4 c., 100 F'.
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