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!he Nature ot the Study 

!his la an experimental atud;y in methods of' teaching general eoience. 

It is generally \Uld.eratood. that any eourae in g-.eral science carries with 

it eome laboratory Ntd exp~~tl"illetal work. ln this ttudy the plan is to 

set up two ellll$888 in gerutrd ae:lenoe, teaching one ola•a by the laboratory 

method and. tht •tBer 'by the leotve aethod, Iince in moat toienoe classes 

$0111.& laboratory work 18 included in tea.ob.il'lg the au.bjeot. tbi 1 study is 

:made in an attempt to compare, it pouible, the a.ohievem.cm t of a clue taught 

entirely by the leotul"e method with 'that of e. ola.u taught by the laborllltory 

method, In this etudy two gmerlll l!loienoe ollllases :l.n the BelleVille High 

School, Bellenlle, Ianaa.e, were used, one meeting daily at ten o• clock end 

the other at eleven. !be ten o•olook olau which was the •h.boratory" clue 

met in the laboratory, tiD d. the "lecture and reoi ta.tion" dan wa.a held in a 

regular class room. 

Previous Studies 

A thorough search was made 1x> tind my pre'rious etudiu on this aub­

jeo'b, but 1 t eee:me that laboratory and experimental work has beeo. aooepttd 

as being necessary in \ea.ohing a oo\ilree in general loimce, bra;ely perMps 

beoe.uee the authors or textbook• have eucgturted that method ot teaohinc· 

(Jenera.l Soienoe is u•ually taught in most high uhooll by a combina­

tion of lect\lre am olau dtJnOl'lltration or leoture and pupil duum.aW'atiOA 



methods. There aeeXtl. to have been no •tudies •de to determine experi• 

ment-.lly the vd~e oi' the '98.riotua methods of 'bea.obing the ~au'bjeot. Moat 

writers of aohnoe textbooks seem. to tav-o:r se»ne experiments in tlHt teaoh· 

ing Of a Oo'Ul"~Se in (tell$ ral aoience. 

The .following quott.tion expresses the opinion of Harry .A. Ce.rpent.r 

aad George o. Woodt1 

'l'hitll book is organhed into a mall number ot units, eaoh 
unit pre len 'l:d.mg a unified pio'tnre of som.e phaae of tht plll,pib t 
environment. Baoh unit\ ia oc:mposed of a I!Jtr'ies of tophe, t\e ... 
velop•• b. logioal ord.~:r .• an wderstqdiDg or whioh oo•Pd•••. a 
complete. gr••P of the larger wit d:hi.lims. 

Proble• solving ab1litie8 are cultiv-ated by ~eral problems 
in to whioh each topio is ane.lyl&ed. Each geneztal problem :may in­
clude a nuaber of experi:mental probl«Ms (laboratory wcrk) field 
research problema,. or projeots fo:r independent ohoioe Md ind1vi4 ... 
ual or croup eol Ying. 

In the prei"ao.e o:t' th• S'tato ... ad.opted textbook tw Ge•re.l Soienoe in 

the Stat. of laneal.., lhulter and Whitl'aN12 
l&fl 

A euf!'io.ien'b num.l:Jer o:f dtlll.onetratione -.re given eo that 
schools not pro'rl.ded. w11h la.bora.i:X>rit\111 to.r individual work 
will not suffer llltrioutly troll la.ok of experimental inve~rtd.ga.­
tione. 

Power•, Jeuner, and Bruner1 in! S:urv•y !£ Schnoe, a book they have 

written. for e. general eoieoe textbook, aake the t'ellaring ~ttatement in the 

pre.f'aoet 

'!'he aide to learning a.t -the etd of ef.oh chapter guide the 
pupil to further learning through direot observation t.l.'ld experi .. 
mentation. 

1 litatry .A. Oarpater and George c. Wood, ~Environment, .Allyn and 
Blllool'l, Boatotl, 1987, :P• iU • 

2 «eorge w. H\lnttr 111d Walter G. 'Whi.tun, Probl•m• .!!_ Gex.lerd Soienoe, 
American Book O<t~J~pany, Beeton, 1934, P• TL 

I Sa.el I. Powers, Elsie Flint 'leuer, Mel Herbert B. I.M.Ultr,! ~ 
vez .!£ Science., Cl:n:n. lind eo., B• to a, 1934; p • vU. • 



a 
methods • There uem to have been no etud1es made to determine experi• 

mentally the· value of the '9arioue methods of teaobing tht eubjeot. lfoatl 

'Wt'i tare of acience textbooks seem to favor aome experiment• in the teaoh­

ing of a couree in gene re.l science. 

The following quotation expruaea the opinion of Harry A. Oarpen'Mr 

and Geo:rgt o. Woodtl 

ThU book b organhed into a 111all number of units, eaoh 
uni.t presen'bing a unified p1o'blrt of some pb&u of 'the pp1h' 
tavironm.ent, Eaoh unit i . .a ocmpoaed of a series or topioe, de­
ve1ope4 b loginll. ord~r, an underatandb1g of whioh oompril·es a 
complete gr••P o:f' t~ larger unit divieions. 

Problem solving abilitiea are cultivated by ceneral probl-.a 
in "trt$ 'Which •aoh topic 1a a.n•lyud. Baoh gentral pro'bla ma:y in­
oludt a nwaber o:t e:xperimental probl•• (laboratory work) ticald 
reu•earoh problems, or project• tor independent choice a.l.l1d ind1Ti4.,. 
ua.l. or. p-oup tolving •. 

Ia the p:rt:f'ace of' tblit Jt..te ... adopted textbook tor Getral Soiaoo in 

the State of Ka.nea1, llturber en.d Wh1tman2 aayt 

A. auff'ioient num.ber of demo:na-twationt ere given 10 that 
sahoola not provided wi 1h laboraix>riet for :S.ndhidud work 
wi11 not auf'fer eerioudy hom laok of experbnentt.l investiga-
tione. 

Pners, Jleuner, em.d Bruner8 in!,. Surv!,l .!£ Sohnoe, a book tht7 lllave 

written for a general eoienoe textbook, make the following etatemnt in the 

preface: 

The ddt to learning •t i'he end of each chapter guide the 
pupil to further learning through direot obaerv•tion and e:xperi ... 
mentation. 

1 Be.rey A. oarpa.ter and George o. Wood, .9!!: ln:vircmaent, .Allyn and 

:Baoon .. Boston, 1117, P• Ui • 

2 Oeorge w. mmter and Walter G. WhitaM, Problnua ,!!_ Gtnerd Soiao~, 
.American Book: 001apany 1 Boston, 1934, P• vi • 

8 SbiUel a. P«nvtre, 1111• Flint Vtuner, •4 Herbert »• Jruatl', ! .!.!!=. 
vez!!, Science, Olnn, and eo., Bee~n, 19M, P• vii. 
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The following lf'b&ttmtmt is taken trom the preh.oe ot Joi•oe •' a 

book uted tor a w:x:bbook: by a number of hi&h eohooh outdde ot lme•u 

!he dtJnCmstrationa, exexooiaee, and txperiJM~tntt have 
bee11 pUI"poaely plaoed in d ll>a. pro:dmi ty 'to the 41Bouu1ott 
of eae~h tepio, eo 'that the pupil may grup 11111Utdiately the 
relation betwt,en what he reads and what he uea or don. 

In !,c:hn.2!, a regularly publithed -.galine, the :t'dlc:mia& ••~t 

is tound.6 

!h• 'beaohtr•pupil d.~on•tration hu replaced the ind:trld• 
ual expe:rime%lta:bio:n te e. marked degx>ee 1n the Junior hip $oh.ool. 
A. gl"I/Ul.'t inorean in the use ot demond:ration h also deairal:>le , 
in aptot,:•lind aoienoe oou:raea. 

The ew.thors of" ••t of the soiMOf books rstudied by the rcuute.reber 

are agt'eed that there ehould be some expetimentati.on. lJ.'h1 t o:y be p•tcrud 

by the pup1le, in e;roupt. or the teacher•pupil demontilratiOn. Most auta.ra 

euggeat ~t Eixptri:meAte.tion and d.1reet obeerva.t10lt of d•01Illvati•a are 

flida to learning 80ienoe. 

Ruth 1\ickerd Rams$ pde a experimental e1Md)t ia the f'ield of 

mathematiea dealing with tile uae of colored chalk in teaching plme &oeaewy. 

The study walt made to determine the value of oolo:red chalk in teaching 'the 

course. She used two well eonttolled claun in. the llllpori& !tp Sohool tor 

the ,experiment. 'rhe omolution of the study was that there w•u• no &ppreoi-

e.ble differenoe in the results aoo:rued from thct study. 

4 Ira o. David, Md liohe.rd w. Shatpt, loiencut, Jem"Y Selt ad a.., 
Jlew York, 1936, P• iii • 

6 Elsie Flint Jeunor, Science, n, a. Vol. 78, P• 164, OotobW 10, 

191$. 



Socpe of the Study 

The toope of the atudy includes two general science ola.Jsos taught 

in the Bollev1ll411 High. Sohool for the purpose of comparing two widely 

different :me'bhods of teaching general soienoe. to aixed olaaaes. 

!be purpose of th& atud.y waa to determine, i:f' pouible. iUly d.if'ter­

•oe in the leN'tl.ing resultra of the two different methods: of tea.oirl.ng. 

loonom.y of ei'fc:~rt. plee.l!lute in learnin((!;. interest in subject, $.lld other 

lese tengible re1ult1 wt~tre not negbcted.. 

ttl» enrollment of the iwo classes wa1 twenty .. aeven and tw.nty-eight 

rellpeoti'"l:r. FrQm tbe$t two eta.uu twenty pairs were obtained. 'the 

IWdGtl were pe..1red OR fou:r points& (l) i:~atelligenoe quotien-t,: (2) IGX; 

(3) age, -~ (4) previoua scholastic -.ohtevement., 'the in~lligenoo quo• 

t1ent wat obtained from scores on the I• (Renset) .Army llpha Intelligence 

'lfltt. The teat was given by the i:nstruotor to both olt.l&ea at the aecond 

regular meeting of the classes. Thit tes'ba were scored by the researcher 

an.d the instructor. the reoord.e ill the prinoipa.l 1s office of 'the Belleville 

Senior B1gh School were ueed in dete:r'.lllining age and nx. The G$nertU. Soienoe 

Scale uranged by A.ugu•t Dvorak waa givtn to determ:nt the e.ohievement Goort~ua.­

This test wu give by the inatruotor a.t the 'third regular meeting o:f the 

olaues. Of the :fcn"ty pupils (twenty pairs) used in the experiment twenty .. 

tour were I~;irls and aixte«1 wer• boys. 

Whilt the control of' <the experiment leave• tomethin~ to be d.esired 

(aa wh"t expEJriment doe• not), tor an experiment of this nature where no:rmal 
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elan rooa working oond.itiatt.s must be oon.sidered, no better control Go'Ul.d 

be worked ou.t. the oompltw control nsa 

1. !bt pairing ot atud~ts a• to age, 1ex, intelligence 

quotient, and aohieftmen.t Jtor••• 

2. Same teacher taught both elauea. 

a. Sae textbook was uaed. 
'' 

4. Same material was oovered in the textbook eli.Oh day. 

e. lo h•• work wa.a required. 

$. Sow testa were taken by both groups on the aqe day. 

The lAboratory ob,u used a workbook,. Probleu in General Soienoe, 
' -

made up lay the authora of' the ttxt, and th.e textbook, Problems in General -
Soio.oe. This elan pertormed all the experiment• in the workbook and 

textbook. !he ola1_, worked. in groups of' four Wi1:h the help of &.e inatructor. 

!he inttruoto:r -.lao pertormed sc:rne demonatrationa that weJOe too diftioult 

tor the groupa to work.. 'the textbook wu followed ia all experimen'ba, and 

all textbook ma:tutrial was ccrvered in the general d.itcmuic. 

In the lecrbare and recitation olau a textbook wat und, but no 

laboratory wcu•k 1fQ8 doJW. Diagtama, obe.rte, tnd illustration• in the text 

were etudi.ed in new of laboratory wcrk1 Nld the ttxtbook: eterie.l n• 

covered oarefully by t'M leeture-elau reo!tation teohniqut, vd th the in­

atruotor leading tho dhounion; aa he did in the laboratory d:tuuasion.. 

This atudy was carried through the entire school yeu with the method of 

teaching :t'or eaoh olaaa being reverud at. tile aeoater olen, the olau that 

w-.tll the "laboratory" ob.u the :fir111t stmcu•ter beo*llle the "leot\lre end recite. .. 

tion." olau the eeoond tft'lfJ'ater, end the "lecture llknd reoi tati on ola.u" be• 

came the "laboratory olau.tt The textbook: 1111 divided into twenty Ul."'.ita. fh• 

:t'lret ten un:l.ta were eovared. the fir8t umesttr and tho la111t ten unita, thf 



1eeand ICimic&tltlltl'. The auti!<)r'e of the text ha.'ve tQmpUed testa, well atanb.rd ... 

i&ed, oover:l:ng ~h. uhits ad 1heHlle tute were givcm eaoh cJ..-.u .on the ume 

day attel"J the olon of each unit. The tests wete printed :f'o~a, and the 

pupil' 1 e.tuw•rl were written o:q th$ ts:me el:leet with the tbeatt:~. 

TABLE 1 

P.AI:RXN4 OF iRE. fi:THLS IN 'J:'HE TWO CLASSES 
.:. 

Le.oture Ch.u: Experiman td (llau · .... ' . A(l)hieve .. ·-· .· . Aoh1eve ... 
?air of m«.o:t of ment 
Jo. PUpil a. A.·.· ·x• Q~ Score PllpU e .. A~ l. ~.' Seore 

1 M.t. ·lt!· Sl 89 T .. r. 192 83 89 
a l!t.N. 186 108 92 D.ll. 188 109 . 92 
I . J:.!l. 186 109 94 A;. E. lSS .lOIS 88 

' s.w. 184 86 - 79 v.n. 183 19 84.6 
e tt. a. 189 $6 ~ 90 :a.w. 181 9$ 86 
$ B.S. 1194 96 93 A.W~ lSl 99 86 
7 J) .s. 171 106 I$ u .• s. 187 10'1 90 
a J.B, 171 lll 90 R.S. 168 1:13 92.5 
9 B.W. 180 120 90 lhW. lSO 118 $8 

10 w.o. lVS 100 89 · D.s .. 174 102 91 
11 o .. .s. 119 117 93.! D.C ... 179 11& 9S 
18 B.S. 181 84 87,5 n.n. 181 52 86 
l& B • :r:t. 178 ne ' 88.5 n.v. 171 12$ 91.6 
14 I.:P. 1811 83 85 m.s. 192 83 87 
15 D .. O. · 189 lll ' 96 t.W. · 192 110 100 
lG r.x. 179· ~:r 86 

.. r.x. 169 92 84 
17 L .. $. 181 114 88 I.T .. 183 114 91 
18 w.:~. 18$ '-103 88 J.S. 192 107 98 
19 a.x. 192 83 96 .. 5 G • .t. 176 89 85.5 
20 I..<J. 170 ,us M J.w. 169 113 98.6 
lledbn '184 104 i9.6 i81 106 89.6 
Jfeen .T te!.a 101.8 89.6 180,5 102 90,3 
i.IUlge 110- as .. 79.8- 169- 19 .. 84-

192 126 915-6 192 123 100 
s. D. ll 21.5 8 16.5 22 8 

Read. ta.ble thuaa Pair l lhowe the initial& of the pupil, the ohronologi­
oal age, the intelligence quotient, and aohiev$ment eoore in the leo~rt 
and exper1ma tal olaues • 



• 

!able I e:howa the pdring of the twa group• •• to $.gt .. 1ntell1genot 

quotient,. Md aoh1enmt:nt nore1. Thil laat waa a pre ... t~at ct general 

ao!ence a ter:t d gi V"en prl or to taldng the course. 

The greate11l indi 'f14oud VQf'i&ti m in member• of pA:tra ie tound in 

f_air number eip11nn, with. e. dlff•ruce of ten pol:nt• 1» aohlevemer~t •~ore 

am a 4lt'teren.ct at tout point• in :lntelligenoe quc:>'tient. the difference 

ie 1n fa'V'of' of 'tine maber of the ·expe:r:btc1ua.l Qlats the ftrtt ~~eaten:'. 

One C)f the paire that haa tke le-.e'b YU'iati<>n ia itt l'Jlabert it pa:Lr number 

nine .. -



the ft@dardile-d teat•~ JD.sterz !ruts .!,!. General S.eience, b.y Geerge w. 
Huntor ...... on$ .or the authors of the· text (ProblcnBs !!:_ Geeral $().ienoe) uaed 

in thiJ •~Y""""&nd Roy A., J!Papp:. The teete cover only the :m.a:btri!al tound 

in the t11xt llm.d. the l~cboratory boo.ir: ueed in the etudy. !the fir-tt ten mita 

of the textbook were .etudied 'the :f'ira.t semetter an<l tlhe :rwxt t~ the leeond 

•~eter~ After each tmit .b$.d been oompl.ebd. by 'the two g:roup.l,. each toot 

the tEtst over that Wli t. ma plan W!1$ foll01red wtil efl.th greup had taken 

the ttn teste 'the first lle:mester. At ''the em\ of the aemest•r the group 
~~~:i:l{U,:. , 

wer• revertttd.,. ae wa& prenctu•ly ate. ted~ and each g~up wu 'tuusted EJVW the 

next ten units, udling the atuae plan ae wu rollovred the firtt aemuter. 

table II pretents tb.• ten units ovw which testa wtre giv~tn tile tiret 

semester.. these tfata are eomp:Ued ud pu'bliahed by the J.merioan Boolt 00111.• 

pamy. The naJne of the publioliltio.n. ia ){aate!Z ftate !! Gonet-a.l Soienoe; .!!.:!:, 

x .. 
The data. ..,re preatn:heca in the f'e>rm of tables uti gra,phe. The median 

in each group ie ustd •• a m.eaaur4J of oentre.l technu;;y1 aud the quax"tile 

deviation ae meaeuree ot diepersion and Tariat1on. 



TABLE ll 

TEST li'OR THE FIRST SlllMESTlm Of WORK 

Colua I 
!est lll'uat'ber 

l 

IX 

III 

IV 

v 

VI 

VII 

VIII 

IX 

X 

Column It 
lame of Unit. Test Oovera 

Row to Control Our lnviroml\lftt. 

.Air in the Strvict of :Van 

.Foods and How We thte Them. 

!ow to Use end Control Fire 

Row Water Serves Ktn 

Our Clothing a Its SoUl"ct and. Care 

Light 

lllltcrtrioity md Its Uatt 

Bomea and How 'they ere Made 

J.ead ~ble thue * Read. acrose the page~ Ool\l'lm1 I gives 
the naber of.' the teet, and Column Il the n..- of the unit 
the wet covers. 

:Results o t Test I 

In Table III, on the :following page, the aoore made by each pupil 

in Teet l ia ehovm.. The pupil' • initials were ustd. rather then the en. tire 

nam.e. "I• T." 18 paired with w l!.'. F." end. • o on down the page. 

The per oent is taktn on the basi • o:f one hundred per oent in all 

the tables that foliow. Sinot the teste are stmda.:rd.iud. ih• results 

should ha"Ve eane reliabU1ty. 
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TABLE Ill 

SCORES UADE BY PUP11$ Di 'l'ESX I 
( P 1'0 OON'l.'ROL O'Oll ENV!:S.OO!ll'l') 

·L!C.'l'UlUt ~tAL 

••• . ... 
Ptd.r ot Per of Per 

lhunbt·r . Pu;eil ...... Oen'b Pupil Omt 
i 

l J(.'l'. sa.oo T.f. 79.72 
2 m.N. 63.16 n.M. G0.82 
a I.Jil. 61.08 A.m. 82.43 

' s.w. 66.76 v.n. 51.$5 
5 R.G. 70.27 R.w. 69.4$ 
e s.s. so.oo A.W. 84.06 
7 D.S. so.e1 U.B. 62.41 
s lf .Jih 63.61 E.S. 7$,55 
9 }il.W. 6~h49 :M.W • 76.89 

10 w.o. 62 .• 16 o.s. 74.51 
11 o.s. 79.73 D.C. 82.48 
12 n.s. 45.96 D .l) • 65.41 
1! B.l!. 68.11 D.V. 71.61 
14 l.P. 50.40 x.s. 66.76 
15 n.o. 78.24 'R.W. 8$ .. 78 
16 J\lt. 69,13 r.r. 60.00 
17 x..s. 54.64 R.T. 70.21 
18 w .. a. 74.52 J.s .. 84.14 
19 H. X. 74.32 G.K. 77,03 
20 lhC. 79.15 J.W. 64.86 

JecU.an 66,03 70.09 
Mean 66.86 68.07 
Q.v. · 1o.eo 11.46 
lange 46-86 50-83 

Read Table thut' In Pair l, pupil #M.T.• aoored 
58%'; pupil "T.~ 1". ;"• the other halt o£ the pair, aoored 
79.12,:. :Read. 1 n l ikEr mtum.er for aucceetling pur 11 • 

The teet that waa pven over this unit will be found. at the end of 

the diacuu:ton o!' this unit. 
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a••• craph th'AIIIIt 
The m.eaber ot pur 9 
in the leoture oh.aa 
:u.de a aoo:re of 86. 
!the pupUa in the ex• 
perimtn. 'tel ola•• made 
Tl. the m.edill'l ot 
the leoture olau waa 
ee.a, and of the •• 
pertmental, ?0.9. 

I 
100 

Rankine ot Pupih in Teat l 
(Soore• ot pupils in leotaare olu• b 4eeoccU.q Ol'clu) 



!he nighest per cent made was eighty•aix- and it was made in the 

leetw.re clau. 'the highest pel' oent in the experimental olau we.a eeventy­

ai:~t. Forty•tivt ne the lweet per oent, anld it 8110 waa made in Ul:e ,, 

1•<t'ture olau. 1'h• lowest per cent in tb.e expe:timental group waa firty. 

tiw. !he median of ihe leoture ole.•• was ei.xty-six and three-tenths, md 

0t the experimental olat~t, seventy and mine-Wt:lthe. 

fhe per cumts of fourteen pupils in, the experimml.tal group li'Jxoeeded 

the per centa of the pupils in1 the leotw-e ol~tu wi ih whmn they were pe.ired­

while in 'fihi, leoture olasa e:t.x pupilt •xQeed~d the pupil• with whom they 

were paired 'in the experimental group .. 

In pair numb•r nine, one of the pdrs that showed the leaet variation 

in a.obievcrl'.lumt. intelli&;e:noe quotient,. end age ...... whioh were the oontrcls tor 

the pai:ring ..... the member or the lecture group exceeded the ••her cf the ex• 

p•rimen\al group by ten per cent$ in pair eighteen, the pM.r the. t h~td the 

gree.teat 'mriation, the member of' t bt leoturt group exceeded. the member of 

the espetiltl8n tal group by twea ty per cent. lie was the lowest of the two in 

the eon trol. 

In this teat the Jn$dbn or the tt~xpe~imenild clua exceeded the mtdhn 

of the leoture olaas 'by fou:r per C*lt. Statbtioe.lly, tM.• meal:us that the 

chancel Ill,. le'\lftty .... •ix out of a h'llndred that the difference is eig»i ficcmt. 

linoe there 1$ a()Jile eli ff'er ence in ~h• reaul ts of the two group a • the 

uteriel covered by th• te1t is aonddttred to dotemint if' nature of me.terie.l 

might be e. factor that •de 'bhe dift'erenoe.. Jluoh of the material oovel"ed by 

this te1t inolud.ed the 1tudy ot matter cd. energy. In the atu.dy ot :miiLtt•r 

'tlhe experimental clast epent much time in exper:im41nt1:ng with tu'batanoel, ele· 

menta, end oompounde. It was in this part ot the t.-et that tn. expedmtll'ta.l 
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cla.u exceeded tbt lecture olan. !bit 'WC.l'l1ld indicate that the expert ... 

:mental method of' teaobing would be fa-vored in tea.ohing mterie.l Gf 'bhh 

nature, while it wtui not better and was a waa.te ot time :f'or other material 

in the 'Wlit. The interest tihat wae ereo:bed by 1he t:Jtpe:r:tmentt may hAve 
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NAME CLASS DATE RATING 

HOW TO CONTROL OUR ENVIRONMENT 

UNIT I SET X · TEST I 

DIRECTIONS. The sentences below have missing words in them. · You are to supply 
the missing words, placing them iu the corresponding numbered space to the right of the 
sentence. 

1. Our (1) ---- is everything that surrounds us. 

2. (2) ____ is the ability to do work. 

3. There are five forms of energy: (3) ____ , (4) ___ _ , 

(5) ____ , (6) ____ ,and (7) ----· 

4. The smallest particle of gold containing all the 

properties of gold is (8) ---- (9) ----· 

5. The chemist makes three important classes of 

compounds: (10) ____ , (11) ____ ,and (12) ----· 

Answexs ·Score 

I. -------------------------.:.- ( ) 

2. __ :_ ______________________ :.,_ { ) 

3. --------------------------- ( ) 

4. --------------------------- ( ) 

5. --------------------------- ( .) 

6. --------------------------- ( 

6. A change in which there is a new grouping of 7. --------------------------- ( ) 

atoms is called a (13) ---- (14) ----· s. --------------------------- ( ) 
7. Science is based on (15) ---- 1 not (16) ----· 

·s. Anything that (17) ____ a plant to live in its par-

ticular (18) ____ is called an adaptation. 

9. A (19) ____ is the sum total of what we learn about 

a thing through our senses. 

10. (20) ____ is the step in an experiment when we 

test our conclusions. 

Copyrighb by Amoricnn Doole Compnny [ 5 J 

9. --------------------------- ( 

10. --------------------------- ( 

11. _______________________ .:. ___ ·( 

12. ______________________ .:. ____ ( 

13. -----------------------~.:.-- ( 

) 

) 

) 

) 

14. ______________ ,.; _________ .:. __ (. ) 

15. ------------------------.:..:.- ( 

16. --------------------------·-· ( ) 

17. --------------------------- ( ) 

18. --------------------------- ( ) 

19. ________________________ · ___ ( ) 

20. --------------------------- ( ) 



NU;A~M~.Ji1~r ------------------_(!I;:~"~- -·--·---· DATE'!...' ___ ___:R~A'-"T"-'I::_:N;::.G ___ _ 

UNIT I SET X TEST II 

DmECTIONS. In each group below is a partial statement followed by five phmses, any 
of which will complete the statement. Write 11es after the statements which are true 
and no ~tfter the others. All, any, or none of the completions may be true statements. 

Answers Score 
1. Your environment consists of : 

(a) only those t~ings which have grown naturally. a. ------- ( 

(b) everything which surrounds you. b.------- ( 

(c) only those things which are necessary for life. c.------- ( 

(d) everything in the world. . d. - - - -- - - ( 

(e) only those things which man has made. e. ------- ( 

2. Factors of our environment which all living things need are : 
(a) clothing a. ------- ( 

(b) milk b.------- ( 

(c) heat c. ------- ( 

(d) air d. ------- ( 

(e) water e. ------- ( 

Man has been able to change the factors of his environment because : 

(a) he is capable of understanding the natural factors of his environment. a. __ ----- ( 

(b) he is the only living thing with a brain. 

(c) he is the only living thing which uses his brain. 

{d) he has used his mind to control the natural factors of his environment. 

(e) he has observed and studied the natural factors of his environment. 

4. We know that electricity is a form of energy because: 
(a) it can be used to run a washing machine. 

(b) it cannot be 1-men. 

(c) it; was discovered by Fmnklin. 

(d) it enn be used tci move street cars. 

(o) it; htts the ability to do work. 
Copyl'igh(. hy Arn11ri"11n Book C()lll!lllliY [ (\ l 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e.------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d.------- ( 

e. ------- ( 

) 

) 

) 

) 

) 

.) 

) 

_________________ _:_ _________ ............ __ 

5. Man knows fo 

(a) matter em 

(b) ether is a· 

(c) radio wav1 

(d) energy em 

(e) he unders1 

Water is class1 

(a) it cannot· 

(b) it is a neCI 

(c) its molecu 

(d) it is a nat 

(e) it is a sub 

7. Compounds: 

(a) are made 

(b) are acids. 

(c) which chs 

(d) which hm 

(e) may bed 

8. A physical ch 

(a) is made iJ 

(b) is made '\"1 

(c) is made v 
(d) is one in 

were befo 

(e) is made v 

Copyright hy Amarionn 1 



RATING 

Jhmses, any 
ich are true 
3tatements. 

Answers Score 

a. ------- ( 

b. ------- ( 

c. ------- ( ) 

. d. ------- ( ) 

e. - - - -- -- ( ) 

a. - - - -- - - ( ) 

b. ------- ( ) 

c. ------- ( ) 

d. ------- ( ) 

e. - - - -- -- ( ) 

a. ------- ( ) 

b. ------- ( ) 

c. ------- ( ) 

d. ------- ( ) 

e. ------- ( ) 

a. ------- ( ) 

b. ------- ( ) 

c. - ... -- ... -- ( ) 

d. - ... ---- ... ( ) 

c. - ... ----- ( ) 

5. Man knows for sure that: 

(a) matter cannot be changed into energy. 

(b) ether is a weightless medium between the particles of all matter. 

(c) radio waves travel through ether. 

(d) energy can be used to move matter. 

(e) he understands all of the factors of his environment. 

Water is classed as a compou~cl because : 
(a) it cannot be divided into anything but water. 

(b) it is a necessity for all kinds of life. 

(c) its molecules are made up of more than one kind of atom. 

(d) it is a natuml factor in our environment. 

(e) it is a substance which takes up space. 

7. Compounds: 
(a) arc made from more than one kind of atom. 

(b) are acids if they have a sour taste. 

(c) which change red litmus blue are acid. 

(d) which have a sharp stinging taste are called salts. 

14 

Answers Sec 

a. ------- ( 

b, _______ ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d.------- ( 

(e) may be divided up into two or more elements. e.---~--- ( 

8. A physical change: 
(a) is made in paper when it is cut up. a. ------- ( 

(b) is made when milk becomes sour. b.------- ( 

(c) is made when wood is changed into sawdust. c. ------- ( 
(d) is one in which the molecules are the same after the change as they 

were before. d.------- ( 

(e) is made when iron rusts. e.------- ( 

[ 7 ] 



NAME CLASS DATE 

UNIT I SET X TEST III 

DIRECTIONS. The sentences below have missing words in them. You nre t.fJ >'Upply 
the missing word, placing it in the corresponding numbered space to the rjgbt of the 
sentence. 

Answers Score 

The flasks shown in the diagram are filled with 1. --------------------------- ( 
water, a form of (1) -·---· 'Heat is applied. This is 

a form of (2) ----· As the 2. --------------------------- ( 
water is heated it expands 
and is forced to (3) ____ in 3. --------------------------- ( 
the tube. \Vhenever water 
is lifted against the force 4. --------------------------- ( 
of gravity (4) ____ is done. 

Energy is defined as the 5. --------------------------- ( 
ability to do (5) ----· 
When heat was applied 6. --------------------------- ( 
(6) ---- was done, thus we 
have proof that heat is a 7. --------------------------- ( ) 
form of (7) ----· If the 
flask was filled with air and 8. --------------------------- ( 
a small balloon tied over 
the opening and then heat 9. ---------- .. ---------------- ( ) 
applied as before, the air 
would (8) ---- and cause 10. --------------------------- ( ) 

·the balloon to become larger. In both of these experi-
ments it was necessary to have a form of (9) ___ _ 
applied to (10) ----before anything could be moved. 

Copyright by Americnn nook Comprmy [ 8 1 



NAME CLASS'--____ DATE ItA'l'ING 

UNIT I SET X TEST IV 

DmEcTroNs. Examine the diagrams' carefully, read your sentences, put your answers 
in the space to the right, and then fill out the blanks in the sentences. A total of 
5 points is given for correct answers of the problem below. 

14 

Answers Score 

A 

b 1. Are the lines ab and AB curved or 
straight? 

B 

I think the lines ab and AB are _____ _ 

because----------------------------

2. Which of the horizontal lines, 1 or 2, 
is longer? 

1. ------- ( 

2. -,------ ( 

I believe the line ___ ---- is longer because ------------------------------------------ -· 

Copyright by American Book Compnny [ 9 l 

) 

) 



16 

Results ot !eat II 

(.Air in the Service ot Jen) 

In !able IV the per cent .-de by each pupil of eaoh pair is shown. 

The pupib are arranged in the aUII!II NJ'll'ltr a.a in the ether charts. 

The highe•t per oent wa.a eighty.two end was lll.ade by a. p~pil in the 

lecture clan 1 while tile higheet per oent made in the experim•tal olase 

was d:ty•two. !he lowest per oe:nt was thir~aeven an.d ftlll a.l•o made by 

a pupil m 'the hoture olau. !he lowest per cent in the experimentd 

olau wa.a fol"ty•eight. 

The per cents of ten pupil$ in th~t lecture clan exceeded those or 

pupib in the experimental olaae with whom. they 'f~Nre paired.s in the other 

ten pairt the pupih ot the experimental olaee exoeeded those :in the lecture 

clan~ TM udie ot the lecture ole.u waa ai:xt,-~dght and that of the 

experi•en tal • 81 xty ... two. 

ln. pair ».'Ulllber nine where the "control" wa.a most perfect the pupil 

in the lectQre class exoeeded the pupil m the exp$rimente.l ela.ss by eight 

p•r cent, whilf in pair eighteen where the 11eontrol• showed :moat variation 

the per oents were nearly the •••• 

Graph 2 showt the ranking or eaoh pair ot pupi 1111 in 1'eat n with each 

other and 'With th~& other pairs~ It also ahowt th.• mediene of eaoh ola.as. 

In the tut over the second unit (Air in the Servioe or llm), the 

median in the lecture ola.se exceeded that in the exper:lmetrbal olau by a 

margin or nearly dx. per oent. Stathtically a dif!'.ren.oe or six per cumt 

•u•anl that the ohanoee are seyanty.ei{tht wt of' a hund:ttd that the ditforenee 

ia llignitioant. All of the experiJilenta that w·ere performed by the leoture 

group are shown in tho text and Uluetrated by dr•winga. They are the type 
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ot experiment -that oan be illu•trated by drawinge and explained by the 

in1truoto:r. Whtn iheae aeme e~eril!C1ta were per.f'ot"Jned in the expe:ri• 

utEm\a.l ob.u most c£ the pupil• ttdlecl to etudy th.G illust:r~ttion in the 

t4Utt and depended upon one or two umbers of the grwp in whioh they were 

Wflrldn.g w perform. the expeJ;"lm-.t, If it were possible tor the author w 
have illuatre.ted ~he oxperimente in unit one a• he did in unit two the 

reeul te may have be•n. different. 

~he results ot thia tett •ould. indioatt that where Dterial is euoh 

that. the expe~timenta oen be rtell illuatr•ted and explained by the author 

or the tt~t thfU"tt ie no need tor ob.fa~ ... ro0211 expedme.nta:W.on, e:nd that • 

c!luplioatt.on of the experiment that h well illQtrated in the ·text ia • 

waate o.t tiu evop. though the interest on the part of acme pupils is greater. 

!he P"eattet danger in group experimen'bation il that usua.ll;y the leader Gf 

the $f'OUJ b the only Ole th-.t .geta what should bt gained tran the experi .. 

ment. In this tnt most of the pupUa in the e:x.perimtntll elan with the 

higher norea were leaders o:r th.eir group, where they were working in. groups. 

ot three or f'out' .. 



Pa.ir . 
Jfwib•.r 

1 
2 
3 
4 
6 
6 
7 
8 

' 10 
l.l 
u 
13 : 
14 
15 
18 
17 
18 
19 
20 

TABLE IV 

SCORES llJIJJE BY :t?'O'PILS !N TEST I! 

{AIR !liT Tmll SUVICt!l OF VAW) 

L!CMlll !Xl'ERIM:b'Nnt 
' ' ••• I &.lie 

of' Pet ot Per· 
hpil Cent Pupil ~nt 

u.r .. 66.00 'f.:r. 60.61 
ll.N. Sl.2i .n.a. 62.28 
I.B. 7!.4:1 A,E • 83.29 
s.N. . ~7.~97 V"'li" 46.10 
I .. G. n-22 :a..w. (16.24 
JhS. aa.aa luW• 46.84 
!).g. 54.41 u.s .. 72•15 
I .R• 68 .• 36 B.s. 74.88 
1 .. w. &1.71 u.w. n.ea w.o. 83.29 B.a. 72.41 
o.s. ' zs.ae tl•(h 72.16 
:a.s. 41.71 fhD .. 47.t8 
B·. :a: .. 48.1~ n.v. 67 •. 0i 
I,P, 64.43 J.s. n.as 
lhO. 88.28 a.w. 87.84 
:F.K. 45.07 '·'· 46.84 
t.s. ... 66 !t.'f. .89,62 
w.R. 14.31 J .s. 73.67 
1!.1. 88.86 G.lt .• 36.21 
a. c. .19.76 .J .. w. 49.49 

J!adian 68.01 62.07 
lleM 65.89 60.'71 
Q .• D .• '12 .. 04 12.09 
iange S'T-82 86.8'1 

D:et.d. fable tnu•• ln Pair l, pupil "M.T.w eoortd 561h pupil 
itr .. F." the other half .l)f' thia pair IQ0%'8d so.SS%. ft&a4 in 
like mm.ner .,tor ·noeeeding paira .. 

lT 
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NAME CJ.ASS DA'l'E HATING 

AIR IN THE SERVICE OF MAN 

UNIT II SET X TEST I 

DmECTIONS. The sentences below have missing words in them. You arc to supply 
the missing word, placing it in the corresponding numbered space to the right of the 
sentence. 

19 

Answers Score 

1. The gaseous envelope surrounding the earth is the 

(1) ----· 

2. The process of gas burning is called (2) ----· 

3. When anything combines with oxygen, it is called 

(3) ----· 

4. When we raise our ribs and lower the (4) ____ ,thus 

(5) ____ the chest cavity, we make an (6) ----· 

5. In deep breathing we remove the (7) ____ air from 

the lungs. 

6. Air presses down on the earth with a pressure of 

about (8) ____ (9) ----to the square (10) ----· 

7. The Magdeburg hemispheres were held together 

by (11) ---- (12) ----· 

8. The fact that air can be compressed shows that 

it is (13) ----· 

9. The fact that a bell cannot be heard in a vacuum 

proves that (14) ---- carries sound. 

10. Sound is caused by (15) ----which travel through 

the air. 

11. Sound travels at the rate of about (16) ---- feet 

per (17) ----· 

12. The greatet• the number of (18) --- _ per second the 

higher will be the (19) ----· 

13. In wind instruments vibrating columns of (20) - _- _ 

produce sound. 

Copy1·ight by Anwrionn Boolt Compnny [ 11 ] 

i. --------------------------- ( 

2. ------·--------------------- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. ------·--------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --~------------------------ ( 

10. --------------------------- ( 

11. --------------------------- ( 

12. --------------------------- ( 

13. --------------------------- ( 

14. --------------------------- ( 

15. -------·-------------------- ( 

16. --------------------------- ( 

17. --------------------------- ( 

18. --------------------------- ( 

19. --------------------------- ( 

20. --------------------------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 
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NAME 

UNIT II SET X TEST II 

DIREC'TIOXS. 

Answers 

This diagram shows the breathing apparatus of num. 1. -~-----~- -------- ~ --------- ( 
The muscular wall which has much to do with breath-

ing is called the 2. ----------·----------------( 
(1) ---- and is 
shown in the dia- 3. ------------------·-------~-{ 
gram by the letter 
(2) ----· When 4. --------------------------- ( 
this muscle con-
tracts, it becomes 5. --------------------------- ( 
lower in position 

and this makes 6. -----~--------------------- ( 
the chest cavity 

(3) ----, and the 7. --------------------------- ( 
lungs become filled 
with (4) ____ due 8. --------------------------- ( 
to the outside 

(5) ---- pressure. 9. --------------------------- ( 
This step in the 
breathingprocessis 10. --------------------------- ( 
called (6) ----· 
Upon entering the 11. --------------------------- ( 

lungs, air first passes through the mouth or nose, and 
then through the windpipe lettered (7) ____ to the 12. --------------------------- ( 
(8) ---- tubes lettered (9) ____ and on to the air 

sacs lettered (10) ----· The walls of these air sacs 13. --------------------------- ( ) 
are lined with tiny blood tubes called (11) ----· The 
(12) ----from the air passes through the thin walls of 14. --------------------------- ( ) 
the air sacs into the (13) ____ stream and thence to all 

parts of the (14) ----· The process by which air is 15. --------------------------- ( 
forced from the lungs is called (15) ----· This process 
is caused by the relaxation of the (16) ----· 16. --------------------------- ( ) 

If you were to blow into the test tubes, you would 

get the highest 17. --------------------------- ( pitched note from 

tube lettered 18. --------------------------- ( ) 
(17) ----· The 

lowest pitched note 19. --------------------------- ( would come from 

iiu b c (18) 20. --------------------------- ( Tube (19) 
would have fewer 
vibmtion.s per sec-
ond than. t;ube D, ttncl tube F would have (20) ___ _ 
vibrntions than tube H. 
Copyright hy Amoricun Boule Company 
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UNIT II SET X TEST III 

DIREC'l'IONS. In this test you will find a list of words above a list of statements. You 
must pick out from this list some particular word that will fit a particular statement. 
Place the letter of the word that matches in the space to the right of tho sentence. 

1100 ft. per second H. Overtone 0. 1100 ft. per minute v. Expiration 
Ether I. Pipe organ P. Caisson w. Fall 
Oxygen J. Rise Q. Nitrogen X. Change in pitch 
Humidity K.Air R. Vibrations Y. 1100 miles per hour 
Violin L. Ear drum s. Combustion z. Regular vibrations 
Inspiration M. Echo T. Carbon dioxide 
Irregular vibrations N. Inner ear u. Harmonica 

Answers Score 

1. The gas which can be detected by the lime water test. 1. ------- ( ) 

2. The cause of stuffiness in an unventilated room. 2, _______ ( ) 

3. The process of pushing the air from the lu~gs. 3.------- ( ) 

4. The approximate speed of sound in air. 4.~------< ) 

5. A device which allows men to lay a foundation below water level. 5, _______ ( ) 
6. What the mercury in a barometer would do if carried up to a high 

mountain. 6. ------- ( ) 

7. Oxidation taking place so rapidly that light and heat are given off. 7, _______ ( ) 

8. The gas which makes up about 78% of the air. 8.------- ( ) 

9. The gas which causes iron to rust. 9, _______ ( ) 

10. Occurs when sound is reflected. 10. ------- ( ) 

11. A reed musical instrument. 11. ------- ( ) 

12 . Tlie cause of noise. 12. ------- ( ) 

13. The source of all sound. 13. ------- ( 

14. The common medium for the transferri,ng of sound. 1'!. ------- ( ) 

15. The part of the ear most easily destroyed. 15. -~----- ( ) 

16. The cause of music. 16. -~---~- ( ) 

·Copyright by American Book Company [ 13 ] 
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NAME CLASS DATE RATING 

UNIT II SET X TEST IV 

DIRECTIONS. In each group below is a partial statement followed by five phrases, any 
of which will complete the statement. Write yes after the statements which are true, and 
no after the others. All, any, or none of the completions may be statements. 

1. We know that air is a form of matter: 
(a) because it takes up space. 

(b) because it has never been seen. 

(c) because it exerts pressure. 

(d:) because it has weight. 

(e) because it may be used to fill automobile tires. 

2. The presence of air in water may be proved by: 
(a) the ability of fish to live in water. 

(b) small bubbles which leave water when heated. 

(c) the ability of man to swim in water. 

(d) pouring the water over a bottle of soil. 

(e) using a microscope to see the air in the water. 

3. We know that oxygen is needed for burning: 
(a) because wood or paper burns easily. 

(b) because a fire will not burn in carbon dioxide. 

Answers Score 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

) 

(c) because burning is called oxidation. c. _______ ( ) 
(d) because gasoline will not burn in a space from which oxygen has been 

removed. d. _ _ _ _ _ _ _ ( ) 

(e) because oxygen comes from decaying vegetable matter. e. _______ ( ) 

r 14 ] 
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Answm·s Score 

4. Carbon dioxide : 
(a) is used by trees in their growth. a. ------- ( 

(b) will cause a milky color to occur in lime water. b.------- ( ) 

(c) comes from the breath of animals. c. ------- ( ) 

t (d) comes from burning wood. d. ------- ( ) 

(e) comes from decaying apples. e.------- ( ) 

Oxidation: 
(a) is called combustion when it takes place mpidly. a. ------- ( ) 

(b) is called rusting when oxygen joins with iron. b. ------- ( ) 

(c) is called decaying when oxygen slowly unites with wood. c. ------- ( ) 

(d) contin,ually takes place in our bodies while we are alive. d. - - - -.- -- ( ) 

(e) refers to the collection of oxygen in bottles. e. ------- ( ) 

6. Air is caused to enter and leave our lungs ; 
(a) by a process called expiration. a.------- ( ) 

(b) by the suction of the blood. b. ------- ( 

(c) by the beating of the heart. c.-_------ ( ) 

(d) by the movement of the diaphragm. d.------- ( 

(e) by the action of a large muscle which lies below the chest cavity. e. ------- ( 

Oo1>yrlght by Amcrloun Il()olc Cutnptlll)l [ 15 1 
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lelults of test III 

(foods 8.l1d. ltnr 'llf Uae !ham) 

20 

In table T the reeultt o:r !eat :UI are •hown. tm. pupils are •r ... 

ranged in t.bt a-.e mtunutr a.e in pre"'rio-ue charts. 

The h1ghe1t per oe:nt was eighty-ti w, mAde by a p111pU in. the lecture 

olan, while the highest POt" cent made in the experimental olast was aeventY'"' 

two. !~ loweat per cent waa twenty ... ae'Ven, in th• experimental el&UJ 1be 

lowe•t per .,ent in the leoture elan waa tl:lirty ... three. 

'hirt~um pupila in the leeW.re olaa.a exoeeded the pupil$ with whom 

they were paired in the experimenild olus. One pe.ir Mde the •a. per 

oat., end •1x pupUs in the experiman.tal ob.e~ casoeeded 'the pupih with 

whom ther ~·· paired in the lecture ole.ss,. the mtdbn of. 'both ol•uu~:ea na 

. ti tty ... ei gh'\1 ~ 

In pair number 1d.lil$ thl pupU in the experimental o1asa exceeded the •.. 

pupil in -the leotu.r• claas by a. marg:l:n of' tiTe per oent1 ltll1d in pair eighteen 

the pupil in ihe 1eiitture clan •xoeedtd the pupil in the •qerim.ental olau. 

In pair eighteen the pupil in 'the leoture olats ie low in the control aoorea. 

J'igure 3 showe the rankiiJ.g of eaoh pair ot pupUs. There was no 

di tt'orenoe in 'the mediane o.f' ·tht two ole. ueit. 'the teet over this unit in ... 

eluded a number of the la:JQ$ figure• that were in the textbook, The teat was 

buUt around these figures and '"xtbook m.ate:t"ial that wa.s explained tully 

by diagrams and figures, ud this ehows again that material of thia nat'Ure 

need. not be w:rked out eXperimentally. 



Pair 
Number 

l 
a 
I 

' 6 
6 , 
8 
9 

10 
ll 
12 
1S 
14 
16 
18 
17 
18 
19 
20 

TABLI V 
SCORES MADE !Y PUPILS :tW 'l'EST Ill 

(FOODS UP HOW Q USI m:D) 

LEC1"0RE JU.PERIMEN' TAL 

lame ·-· ot Per ot Per 
h.pil Cent Pupil O~t 

M.!. 34.04 '!l'.F • 59.,26 
E .llT. 7$ •. 52 J).M. 40.74 
X:.B. 64 •. SS A.E. 64.19 
s.t. 53 •. 09 v.a:. 41.98 
l.G. 46 •. 91 R.W. 63.00 B.s. 60.62 .A.W. 4:6.91 n.s. 48 .•. 91 x.a. 72.81 
N.H. e~a.u. B.S ... 69.14 B.w •. 64.12 Jl(.W. 69.14 w.o. 65 .• 66 D.s. 60.49 
o.s .• 86 .• 19 n.o. 49~13 B.s. ss.n D.D • 27.18 
B •. a:. 41 .. 17 v.v. 64.11 
I.P. 4.3.21 s .. s. 15.55 
o .. o. 70.37 a.w. 70.17 
r.~:. 64.82 r.x. 68.64 
L.S. 60.60 R.!, 66.02 
w.a. 66•67 J.s. 58.02 
R.I. 65.66 a.x. 87.46 
a.o .. 81.48 ".w. 86.86 

Median 68.00 sa.oo 
Mean. 58.J9 56.0$ 
Q.J). 8.98 a.oa 
lQge 33·86 27·12 

Read Table thua In Pair 1, pupil '"lf. T." •cored !4.04%J 
pupil "T.r.~" the othtr member of the pair, eoored 59,28~. 
Read in U.ke m.anne:r f\> r auoceeding pei re • 
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_NA_M_E_• ________________ C;__L~A._SS ____ ____:DA'l'E ____ I._~':....:.\T:....:.IN_G_' ----

FOODS AND HOW WE USE THEM 

UNIT III SET X TEST I 

DmEC'l'IONS, The sentences below have missing words in them. You are to supply 
the missing words, placing them: in the corresponding numbered space to the right of 
the sentences. 

Answers Score 

1. Foods are substances which supply (1) ____ rna- 1. ------------~-------------- ( ) 

terial, (2) ____ , or both to living things. 

2. The (3) ---- is the source of energy for the making 

of plant (4) ----· 

3. Mineral substances are found in (5) ____ and many 

fruits or (6) ----· 

4. (7) ---- are health regulating substances. 

5. (8) ---- are units of living matter out of which 

the (9) ---- of plants and animals are built. 

6. Foods are oxidized in the body in order to do 

(10) ----· 

7. The (11) ----are cutting teeth. 

8. A gram of (12) ----or a gram of (13) ____ liberate 

4.1 Calories of heat when oxidized. 

9. Dietary requirements differ according to the 

(14) ____ , (15) ____ , and (16) ---- of the indi-

vidual. 

10. Digestive (17) ____ secrete enzymes. 

11. Blood contains soluble (18) :. ___ , 

12. Yeasts cause (19) ----· 

13. Microorganisms growing on food may be controlled 

by keeping food at a temperature b,elow (20) ---­

degrees Fahrenheit; 

II, & K, GEN. SCI, TESTS X- 2 [ 1.7 J 

2. ---------------;------------ ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( 

10. --------------------------- ( 

11. --------------------------- ( 

12. --------------------------- ( 

13, ----------------------r---- ( 

14. --------------------------- ( 

15. --------------------------- ( 

16. --------------------------- ( 

17. --------------------------- ( 

18. --------------------------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

19. --------------------------- ( ) 

20. --------------------------- ( ) 

Copyl'ighc by Amori~nn Book Cnmpnny 



NAME CLASS DATE 

lJNIT III SET X TEST II 

DrREC'l'IOKS. You nre to fill in the numbered spaces to the right with the eorreet answers. 

Study the figure carefully. Then fill in the letter needed to make a correct diagram. 

builds 
resistance 
agains-t 
respiratory 
diseases 

and 

Study the figure carefully. Then place in the spaces 
to the right the name of each structure shown. 

Copyright by Amr.l'ico.n Book Company 
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Answers Score 

1. ------- ( ) 

2. ------- ( ) 

3. ------- ( } 

4. ------- ( ) 

5. ------- ( ) 

6. ------- ( ) 

Answers Score 

1. --------------------------- ( ) 

2. --------------------------- ( ) 

3.--------------------------- ( ) 
•i. --------------------------- ( } 

5.--------------------------- ( 
6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( 

10. --------------------------- ( 

Ex: 
IllliDbr: 

tbemi 

T 

\Van: 

ofmi 

inser 

To l 

degr• 
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. - ( 
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( 
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) 

) 

) 

) 

Answers Score 

Examine the diagram carefully. Then fill out the 1. --------------------------- ( 
numbered blanks below, so as to make sense. Place 
the missing words in the spnces to the right. 2. --------------------------- ( 

This is a section through a Pasteurizing outfit. 

Warm water should be placed in the tin, the bottles 

of milk to be Pasteurized placed in the water, a (1) ---­

inserted and the apparatus placed over a slow fire. 

To Pasteurize the milk it should remain at (2) ---­

degrees (3) ----for about (4) ---- (5) ----· 

Copyrlght by Amnrlt!nn Book Cmnpnny [ 10 J 

3. -----------------··--·------ ( 

4. --------------------------- ( 

5. --------------------------- ( 



A. 
B. 
c. 
D. 
E. 
F. 
G. 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

8. 

9. 

10. 

11. 

12. 

lB. 

14. 

Hi. 

HI. 

CJ,AS~S ____ __!D~A~T];;E!_ ___ ....;R~A~T'.c!I~N~G!...-----

UNIT III SET X TEST III 

DIRECTIONS. In this test you will find a list of words above a list of statements. You 
must pick out from this iist some particular word that will fit a particular statement. 
Place the letter of the word that matches in the space to the right of the sentence. 

Hydrogen H. Chloroplasts 0. Proteins v. Louis Pasteur 

Capillaries I. Veins P. Enzyme w. Fats 
Carbohydrates J. Iodine Q. A large calorie X. Starch 
Carbon dioxide K. Organic R. Cells Y. Nutriments 
Dr. Manson L. Nitrogen s. Stomach z. Small intestine 
A small calorie M. Arteries T. Nitric acid 
Inorganic N. Fehling's solution u. Oxygen 

Answers Score 

The structural units of the body in which food is oxidized. 1. ------- ( ) 

The amount of hent necessary to warm four pounds of water 1 degree F. 2. ------- ( ) 

The class of food which liberates the greatest amount of heat per pound. 3. ------- ( ) 

The class of food to which sugars and starches belong. 4. ------- ( ) 

The substance in the saliva which changes starches into sugars. 5. ------- ( ) 

The part of the digestive tract where most of the proteins are digested. 6. ------- ( ) 
The part of the digestive tract from which most of the food is absorbed 
into the blood stream. 7. ·------- ( ) 

The man who first associated bacteria with the spoiling of foods. 8. ------- c' ) 

The kind of blood vessels which carry the blood from the body to the heart. 9. ------- ( ) 

The group of foods which comes from non-living things. 10. ------- ( ) 

Used in the test for stnrch. 11. ------- ( ) 

The kind of food used for body repair and growth. 12. ------- ( ) 

'rlu1 bodieil contnining the green coloring matter in leaves. 13. ------- ( ) 

Tho ehief food product. mtmnfnctnro1l in tho green lo~tf. 14. ------- ( ) 

Tlw genomlnrurw for all food HUhHltmeos. 15. ------- ( ) 

What. Lhe green hmf tnkoR from t,lw nir in mtmufu.nturing food. 10. ------- ( ) 

[ 20 1 
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UNIT III SET X TEST IV 

DIREC'l'IONS. In each group below is a partial statement followed by five phrases, any of 
which will complete the statement. Write ye.~ after the statements whiuh are true and 
no after the others. All, any, or none of the completions mny be true statements. 

Answers Score 
1. Substances like b~ef, apples, and potatoes are called foods because : 

(a) they grow in great abundance, 

(b) they are classed as organic matter. 

(c) they supply building material for the body. 

(d) they are easily digested by the body. 

(e) they furnish a supply of energy for the body. 

2. The human body and the engine are alike because : 

a. 

b. 

c. 

d. 

e. 

------- ( 

------ ... ( 

------- ( 

------- ( 

------- ( 

(a)both burn fuel within themselves. a.------- ( 

(b) both are able to do work. b. ------- ( 
(c) both release energy through the oxidation of organic matter within 

themselves. c. ------- ( 

(d) both use more energy while working than while resting. d. ------- ( 

(e) both are built from materials which differ from the fuel burned. e. _______ ( 

3. Different people require varying amounts of food per day: 

(a) if they differ in age. 

(b) if they differ in environment. 

(c) if they differ in sex. 

(d) if they differ in the amount and kind of work they are doing. 

(e) if they differ in size. 

Copyrisht by Amorlonn Book Compnny [ 21 ] 

a. 

b. 

c. 

d. 

e. 

------- ( 

------- ( 

______ .,. ( 

------- ( 

____ .,. _ _.. ( 
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) 
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) 

) 
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) 

) 
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4. Other factors being favorable1 bacteria multiply and grow readily when: 
(a) the temperature is 48 degrees F. 

(b) there is a moderate amount of moisture present. 

(c) there is plenty of light. 

(d) the temperature is 212 degrees F. 

(e) the temperature is 65 degrees F. 

5. Proteins should supply a portion of the daily diet because : 
(a) they furnish the best source of heat and energy for the body. 

(b) they are chiefly found in the leafy vegetables. 

Answers Score 

a.------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( ) 

b.------- ( ) 
(c) they furnish building materialfor bodily repair and growth. c. __ ----- ( 

(d) they furnish the best supply of vitamin D. d. __ ----- ( 

(e) they are chiefly digested in the stomach. e. _______ ( 

6. It is important to know the fuel value of our food because: 

(a) we can then judge correctly the right amount of food to eat. a. ___ ---- ( 

(b) we can then regulate the temperature of our bodies better. b. ------- ( 

(c) it is helpful in preserving foods. c.------- ( 
(d) we can then decrease or increase our food supply to suit our bodily 

activity. d. ------- ( 

(e) it is valuable in saving fuel in cooking. e.------- ( 

C<>Jlyright hy Am~rlenn Book Culll!lllny 
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lt.esulta of Test IV 

(How We Use &.1\d Control Pire) 

b.ble Vl ahtwa 'the per oent made by eaoh. pupil of tach pair in 

Teet IV* ftgun 4 ahowa the ranking ot· ea.ch pair of' pupils in Teet IV 

wi ih eaeh ether and the other Ji•1rs. lt alao shows "\he med.iane of' ee.oh 

ole.sa. 

!he hi.ghctat pe~ oe:nt aoora na ctigh ty..is'hreo· and w-.a 'IJ!.t.de by a pupil 

1n the '*lecture" olase, while the highest per oent me.4e in the eJq)erimental 

olaaa w•s ti,$b'by•two. e. d.U.'feruoe ot <m,ly one per eent in··· +he two high 

per oenta~ 1*he loweet per oentwt.a fbrty•five N14 wu :su.de in the experi­

mental ole.aa. !he lowelt •core in the lecture olum was tifty .. on<t. 

1~ per oent1 ot eleven pitpill in t.'be leoturt ob.aa exoeed.•d the 

eleven pupUa with whoa they we pe.:b'ed in tile experimental ols.es; in the 

other nine P,&.tra the pupils in the e"perimGC'l.tal clast elltoeebd those :l.n 

the lecture ola.ss. 

ln :pur num.ber nble the pupil in the lecwre olu~ exceeded the pupil 

in tile e:xpw1men till olaat by ttre1,.. per o•t- end in pair $1ghteen. the pupil.. 

i:ts. the leo'bilre ola.u exceeded the pupil in the experimenta.l c:la.e:s by five 

The median of the loe~u·e e;roup exceeded thfl.t ot tlhe e:xpori•ental 

group by three per cent. !bit teat included tour tiguree that were thC19.1ll 

in the text and esple.ined by the author. 'the t.xperimental ola.u worked ttaoh 

of them out in tl1e laboratory, while the lecture olau epent lnore time etud.;y­

ing the d.b.grMte and f1guru. The rnult111 were in f'fi.'V'Gr of' -the lecture group. 

thia would indicate thll\t 'bhere 1a • •ate of time 'by the bbore.tory group when 

they work eut exper11Milttl tha.t are illustrated by diagra.ma ad fi.gurea. Other 

than the material mentioned abow the teat covered mostly te::letbook ut•rial. 



Nr 
:thuo.bet 

1 
t 
3 

' 6 
6 
7 
s 
9 

10 
11 
u 
13 
14 
16 
l.$ 
l7 
18 
19 
20 

tABLE VI 

SCORES HADE BY PUP!LS IN TEST IV 
(RON WE UsE AND OON'J;'ROl, FIRE) 

LECMlll UP:mnmm'l'AL 

Ne.me ••• ··. •r Por of' Per 
PUpil Oct Pupil Oent 

.. r 

-~t. &8.01 T.~F. 66~28 

1!l ••• 10 .• 93 n.x. 60.00 
u;.a·~ 68 .. 60 A. E. 'f4~42 
s.~w,. 56 .• 98 v ••• 6~.,, 

I. G. 13.-26 a.w. CiQ~14 
».;a .• 6T;f44 · A.w. 6$ .• 4.9 
:o .. s. GS .• t2 . U.B. 12.94 
w.;a; 63 ... 96 E.~s. "15.6$ 
:a .. w. 18.&8 v .. w. 63 •• 6 
lf'.;O .• 83 .• 72 lhS. 82,22 
c . .-s ..• 76 .• '14 n.c. G4.18 
B.s. 10.04 n.D~ t5.$6. 
J3,.H .• 65 .. 83 n.v. 69.79 
I .• P .• 61 .• 16 1.$ .• 4.6 .33 
D.-O .•. 72.01 a.w. 74.4.2 
r.Jt, 66JI$1 J' .• lt. 68.84 
L.S. 62 .• 83 R .• t. 71,85 
w .• It. '11,91 J.s. 72.09 
J.Jt. 73 .• 26 G. I. &4.74 
a. c .• YU."'T4 .r.w. 69.60 

Median $8.00 65.1 
Mean 66_.79 8$.76 
lange 81•83 46-82 
Q...n. 8 .• « lO.H 

Read Table t.h,'CUH In :Pair 1 .• p\l.p1l *'Jt.T/' made a eoore. 
of' 68 .• Ol%1 pupil If r .• r. • .;" the other member of' the pldr; 
made 6$. 2S,C.. lead in like liWl.ner for suo oeeding pai r• .. 
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HOW WE USE AND CONTROL FIRE 

UNIT IV SET X TEST I 

DIRECTIONS. Indicate which of the following Rtatoments arc ll'lle or fal.~e by ma1'lcin(J out 
the reply you do not want. T equals True. F equals False, 

Answers Score 
1. Combustible materials are inflammable. 1. T F 
2. All oxidation is combustion. 2. T F ) 
3. The intensity of heat is called temperature. 3. T F 
4. The kindling point is the point at which a substance will take fire. 4. T F 
5. The head of a match has a higher kindling point than the wood. 5. T F 
6. Convection is the process of carrying heat by currents in gases or 

liquids. 6. T .F 
7. A radiator is so called because it is made of bright material. 7. T F 
8. Hard coal has more gaseous material in it than soft con,l. 8. T F 
9. The process of changing a liquid to a gas and then back to a liquid 

is called distillation. 9. T F 

10. Coke is a by-product left over in the manufacture of gas. 10. T F 
11. The process of making gas by destructive distillation of coal produces 

water gas. 11. T F 

12. Conduction is a movement of molecules. 12. T F 

13. Radiation by heat occurs better from rough than from smooth surfn,ces. 13. T F 

14. The thermometer is based on the principle that heated surfaces con-
tract and chilled surfaces expand. 14. T F ( 

15. Galilee's thermometer was made exactly like the modern thermometer. 15. T F 

16. Normal body temperature is 89.6° Centigrade. 16. T F 

17. The freezing point of water on the Fahrenheit thermometer is 0 degrees. 17. T F ( 

18. A unit of heat is called the calorie. 18. T F ( 

19. The hotwater heating system makes use of the principle of convection 
in order to transfer heat from the radiator to the air of the room. 19. T F 

'20. The principle of insulation is used in the fireless cooker. 20. T F 

<Copyright by Amerlorm Book Compnny [ 2::3 ] 



NAME 
CLASS DATE RATING 

UNIT IV SET X TEST II 

DIRECTIONS. The sentences below have missing words in them. You are to supply 
the missing words, placing them in the corresponding numbered space to the right of the 

sentences. 

Answers Score 

Study the diagram carefully. Then fill out the 1. ---------------------------
following sentences, supplying the missing words in the 

same numbered 2. --------------------------- ( 
spaces at the right. 

If we place a 3. --------------------------- ( 
sulphur match end 
and a bit of the 4. --------------------------- ( 
wood of a match on 
a piece of asbestos 
cloth, heat a piece 
of lead to the melt-
ing point and pour 
it on the asbestos 
sheet so that it 

touches both the wood and the sulphur match, the 
(I) ~--- ignites while the (2) ____ does not. This 
shows that the (3) ____ has a lower kindling tempera-
ture than (4) ---- and shows why we use it in making 
(5) ----· 

5. --------------------------- ( 

Study the diagram carefully. Note that there are 6. --------------------------- ( 

) 

) 

two jars, the inner 
filled with hot 7. --------------------------- ( ) 

ter. In this ex-
we find 8. --------------------------- ( ) 

the thermom-
next the 9. --------------------------- ( 
paint will 

ter (6) 10. --------------------------- ( ) 
the one on the 
where there 

(7) ----paint be-
cause the (8) ___ _ 
radiatesthe(9) ___ _ 
from the (10) ---- in the inner'jar. 
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Study t 
follo"\Ving se 

same numl: 
to be sepa 
come off i 
(14) ----· 

Studyt 
ing senten< 

cause (20: 
(21) ----· 

Copyright 1 



R.\TIXG ----=----
= ~ 
c tu supply 

of the 

----------- ( 

·---------- { 

·---------- ( 

. ---------- ( 

---------- ( 

---------- ( 

---------- ( 

---------- ( 

·--------- ( 

---------- ( 

27 

Answers Score 

Study the diagram ct1refully. Then fill out the 11. --------------------------- ( 
following sentences, supplying the missing words in the 

same numbered spaces at the right. The first product 
to be separated is (11) ---- and the other products 
come off in the following order, (12) ____ , (13) ____ , 

(14) ----· 
Study the diagram carefully. Then fill out the follow­

ing sentences, supplying the missing words in the same 
numbered spaces at the right. 

I£ the air holes in the Bunsen 
burner are closed, the flame is 
(15) ____ colored. If a paperis 
passed rapidly over the flame, 
it becomes coated with (16)----· 
This shows that the gas is not 
completely (17) ----· If now, 
the air is turned in until the gas 
burns with a (18) ---- colored 
flame, it will be found to be 
much (19) ----· This is be-

cause (20) ____ unites with the gas to make complete 

(21) ----· 
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12. --------------------------- ( 

13. ___ : _______________________ ( 

14. --------------------------- ( 

15. --------------------------- ( 

16. --------------------------- ( 

17. --------------------------- ( 

18. --------------------------- ( 

19. --------------------·- ------ ( 

20. --------------------------- ( 

21. --------------------------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



NAME CLASS DATE RATING 

UNIT IV SET X TEST III 

===============================-

A. 

DIRECTIONS. In this test you will find a list of words arxwc a list of statements. You 
must pick out from this list some partic~.I1ar word that will ~t a particular ~-;tatement. 
Place the letter of the word that matches m the space t<J the nght of the sentence. 

Chemical energy G. Insulator X Small ealorie r. 100 degrees F. 
B. Heat H. Radiation 0. Energy Y. :\Iechanical energy c. Fractional distilla- I. Temperature P. N"itrog<m w. Dnstructi\'e disti!IA-

tion J. Hydrogen· Q. Conwt•tion tiun 
D. 100 degrees C. K. Electrical energy R. Infinmmahle X. Oxygen E. Carbon dioxide L. 212 degrees C. ~ Expand:-; Y. Contracts ~ .. ,. ~ 
F. Combustion M. Carbon monoxide T. Conduction z. Helium 

1. A name often applied to combustible materials. 
Answers Score 

2. An element which is in every fuel. 
3. The method of heat transfer where the heat energy is passed from molecule 

to molecule. 

4. What the degree of hotness or coldness of an object is called. 

5. The name commonly applied to the non-conductor of heat. 

6. The method of heat transfer by which the sun's heat reaches the moon. 

7. What almost all matter does when heat is removed from it. 

1. ------- ( 

2. ------- ( ) 

3. ------- ( ) 

4. ------- ( ) 

5. ------- ( ) 

6. ------- ( 

7. ------- ( 

8. The temperature at which water boils at or near sea level. 
9. The amount of heat required to warm one gram of Witter one degrf'c 

centigrade. 
8. ------- ( ) 

9. ------- ( ) 

10. The form of energy from which heat is transformed when matcrial11 burn. 10. ------- ( 

11. The process of separating liquids having different boiling points. 11. _______ ( 

12. What heat is a form of. 12. ------- ( 

13. A very poisonous, odorless gas which comes from burning fuels. 13. ------- ( 

What the unit "calorie" is used to measure. 14. ------- ( 

The part of the air which is always present while a fire is burning. 15. ------- ( 

Copyright by Amorionn Dook Company 
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NAME CI,AHS .. l1A'l'g Jt,\TINO 

UNIT IV SET X TEST IV 
-~- ' ~- ···-· ·--~---- " 

----~----····-~--·~- ""' -~-

Dr~ECTI.ONS. In each group below is a partial statement followml by fivo pln·nHe:<, nny of 
whiCh Will complete the statement. Write yes nftcr the statements whioh nre true and 
no after the others. All, any, or none of the completions nmy be trne statemtmiH. 

1. In a stove in which there is a damper in pipe, draft in lower door, and check 
draft in upper door the reason for opening the check dmft, closing the 
draft, while leaving the damper open might be because : 

(a) the fire was burning too briskly and needed slowing down. 

(b) it would make the stove a better conductor. 

Answers Score 

a.------- ( 
b.------- ( 

(c) it would stop the convection currents in the room. c.------- ( 
(d) it would stop the carbon monoxide which had been coming into the 

room. rl. ------- ( 

(e) the fire was being smothered because o£ lack of oxygen. c. ------- ( 

2. Destructive distillation of coal is an importttnt process because: 

(a) it yields a cheaper gas than natural gas. 

(b) it furnishes us with our best source of peat. 

(c) it is the best method of producing coke. 

(d) the by-product tar is a valuable source of aniline dyes nnd colors. 

(e) it furnishes a way to produce gas when natural gas is not available. 

3. Files of oily rags are especially liable to spontaneous combustion because : 

(a) the oil slowly oxidizes. 

(b) the rags are poor conductors of heat. 

(c) the heat is held in the rags. 

(d) the kindling temperature of oily rags is relatively low. 

(e) the rags receive much heat from surrounding objects by radh1tion. 

·Copyright by American Book Comp!UlY 
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a.~------ ( 

b.------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

e. -------- ( 



! ' 

'i 

Answers Score 
4. Water is one of the best fire extinguishers that can be used because: 

(a) it cools the burning substance below the kindling temperature. a. ------- ( 

(b) it is iMlammable. b. ------- ( 

(c) itiswet. c.------- ( 

(d) it is heavier than oil. d. ------- ( 

(e) much of it is changed into steam which in turn smothers the fire. e. ------- ( 

5. A well-made fireless cooker will keep foods at a cooking temperature for a 
long period of time because : 

(a) foods cooked this way do not lose their flavor. a.------- ( 

(b) the heat energy cannot get out of the cooker. b. ------- ( 

(c) the fireless cooker is insulated with a poor heat conductm·. c. -- ----- ( 

(d) the cold cannot get into the cookeT from the outside. d. __ ----- ( 
(e) the food is cooking so rapidly when put into the cooker that it cannot 

stop. e. __ ----- ( 

6. Heat appears when a fuel burns because : 
(a) that is the best way to create energy. a. _______ ( 

(b) the fuel was heated up to start it burning. b. _______ ( 

(c) fireisalwayshot. c.------- ( 

(d) oxidation always releases energy in the foTm of heat. d. _______ ( 

(e) the chemical energy of the fuel is being changed into heat energy. e. ------- ( 

(lupyrlght tw Amorl1111t1 Hunk Cnmpuny [ 28 ] 



Rnu.lts of 1'nt V 

(!ow We. tar Strvea 'ME~n) 

ae 

Ta'blt VII shows the per tt:nt :made 'by ••oh pupil of eaob pttir in 

!e•t v. rtr;ure 1!1 lhows the ranking ot ee.oh pM.r of' pupilt 1n Test v 'With 

each other and with the other pdra. .lt also 8howriiJ the l'Mdima ef nob. 

clarrs. 

lt'he higheat per oent ns dght-eif)lt, :me.dt by ~ pupil in the leoture 

class, while 1:be h1ghe111t per cent in the exp•rimentlll olaee was eighty..dx. 

~he lowet11t per cent was 'thirtY""'tbtee, end it also was llllldo by a pupil 1n 

the .lecture cle.Slh ·Thn loweat p•r cGnt in the e:x:pwi:me:nta-1 olue ""' tort,'• 

tive. 

the P4Jr cent• ot ten pupils in. the lEtoture olau exoeebd the per 

C$ntl Of 'the pupils with whom thq WQ%'8 paired :l.n the exptri.mental clan • 

!he pupilt b:. one paiJ" .m-.de the ••• per oent., end nine pupils in the ex• 

perimenta.l · sxoeeded. the nine with whom. they w-ere pairtd in the lecture clan. 

ln pai1" :ntUnber nine the pupil in the leoture olen exotttded t:b• pupil 

in. the. •xperi11.a1tal elllU 'by tbree per omtJ .and in. pair eighteen the pupil 

in 'the experimmtal grcrup e:xoeeded the pupil in the leotute olau, but by a 

:ma:rgin of' f'i ve per oen t. 

The median of' the loetu.re ol•u cuc:oeoded that of tht exporimmtt.l olau 

by nine per cent. Ten per cent ia a tignU'ioa.nt ditr.-.rencUih fbie would 

india,.te, tht$, that the di:ft'•renoe in the two mtdi*Zla in tM.a test h aoh 

The test that covered thi 1 unit had • total or aenn ty.f'1Ye poin ta. 

Forty .. nine po1nta of the test wer• regul*l' textbook me.ttrhl, and. the o\her 

wen ty•dx point• oovered. three e:xperim.1111te that w•n 1nolud.ed. h the wi:t. 

ln ohecldng the test paperll Of tbil two Cf'0Up8 it Willi f'OWd that the bo'\m.t't 



group exoeed.111 the experil!lental, in the pN"t of the teat that oover;od 'bbt 

three experiments, u well' aa the regular textbook :mt~.torbl. This :lndi .. 

ce:tes rather clearly that when experiunts ve well illustrated by .t'ipres 

they need mt 'be a,etually pert'Qrm&d in the labora.t:ory, ad that when ther 

e.r$ therlil it a :weurte ot time end 'th• effioianee of the elan b out down. 



Nr 
twnl>er 

l 
a 
s 

' 6 
$ 
7 

·a 
9 

10 
11 
l2 
ll 
14 
15 
16 
17 
18 
19 
10 

TABLT!l vn 

SOOUS MA.l)l BY PUPILS nt !JST V 
. (ROW W.ATm S!aVli!S W) 

LEO!l'UlU!l llllPIRIDN 'l'AL 

'Name lh:mt 
et Per of' 
~pil Gent Pupil 

ll~T. 17.07 r.r. 
B.l • 81.11 D.r. 
I. B. $6.88 A.. E. 
!.J. 86.87 v.a:. 
ll..G,. ss.ss R.w. 
:e.s. 70.00 A.;w. 
n.s. 67.'78 !l.B. 
w .. a. 61.78 E.s. 
:s.w~ Sl •. ll •••• w~·o. 78.89 l).S. 
c.a. SChOO n.e. 
B.l. 71.44 :o .n. 
l.lt. 66.56 D.V. 
l,J. 66.86 1.8, 
:o .. e.. 74.4:4 a.w. 
r .. x. 16.,11 r.K. 
t.s. ss.ss Jt,.T. 
1' .lf. $1 .. 11 J.s. 
H.I. 76 .. &4 G~l· 
R.~. 8thl2 J.W. 

Me.Uu n •. oo 
lean 11.64 
lt-.nge Z8•S$ 
ChD • 7.12 

F.r 
Cent 

66.85 
83,83 
61." 
18.89' 
66.16 
150.00 
68.88 
75.86 
78.89 
65.00 
eo.oo 
n.n 
7l: .ll 
14.66 
81.11 
87.'18 
Te.at 
88.67 
18.33 
46.86 

86,06 
es.u 
45-86 
7.78 

lead Table thu•H In lair 1. pupil "J. T.,. •d• a. soor• 
ot 77-0ft; pupil .. r.r.,•• the ether 1\l81111b_. of the pair,. . 
ado 65 .66"• Read in like m.ar.mer tor auoeeecU.rJg pairs .. 

30 
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19 
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8~~-~---~~~~~.-~-·~·.;~;~-~~:=~~~"'~'~d ... 

Read Figure thus: the 
member 0 r pair 5 in the 
lecture class made a score 
of 88, the pupil in the ex­
perimental class made 66. 
The median of the lecture 
class was 75, and of ihe 
experimental, 66.6. 

13 
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Figure 5 

Ranking of Pupils in Test V (How Water Serves Man) 

(Scores or pupils in lecture class tn descending order) 
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NAME CLMIH .•. ________ JJA'l'H 

HOW WATER SERVES MAN 

UNIT V SET X TEST I 

DIRECTIONS. Indicate which of the following HtatenumtH nre true or fabw hy llltii'Aiua 

out the reply you do not want. T eqnnlH True. lt' eqtmlH FnlHo. 

Answers Score 

1. Pure water comes from the clouds. 

2. Green leaves give off much moisture to the :tir. 

3. An impervious layer is one through which water can easily flow. 

4. Soft water comes from springs in limestone regions. 

5. Water containing dirt or mud held in suspension is dangerous to health. 

6. Organic matter may be removed from water by boiling it. 

7. A faucet filter is an easy and safe method of removing impurities from 
water. 

8. A cubic foot of water weighs 62.4 pounds. 

9. The statement that" water seeks its own level" is true. 

1. T 

2. T 

3. T 

4. T 

5. T 

6. T 

7. 'I' 

8 T 

0. T 

10. Air presses down on water with a fo1•ce of 33 pounds to the square inch. 10. 'I' 

11. The lift pump will raise WfLter about 28 feet. 11. T 

12. A faucet usually drips because it needs a new washer. 12. T 

13. Filter b~ds make water absolutely safe to drink. 13. T 

14. Typhoid fever rarely comes from water supplies unless the chlorinator 
gets out of order. 14. T 

15. Reservoirs are useful to kill germs in water as well as to store it. 

16. We should p1·otect our watersheds from pollution since bacteria causing 
harmful diseases get into water supplies in this way. · 

17. Untreated sewage, if exposed to the air, is harmless. 

18. Many cities drink dilute sewage. 

19. Trees help conserve our water supply. 

20. The soil of arid regions is rich in plant foods, which may bo utilized if 

irrigation is used. 
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15. T 

16. T 

17. T 

18. T 

19. T 

20. T 

F 

F ) 

F ) 

F ) 

F ) 

F ( 

F 

F ( 

F ( 
F ( 

F ( 

F 

F 

F ( 

( 

( 

) 

) 

) 

) 

} 
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!iN~AM~E ________________ __::(:::_.~Z:.:.··"'e:.::'·""';....~ ______ ll.:li..!..:~·----..::l"..A~TI~SG:::!-__ 

UNIT V SET X TEST II 

---···----------
A. North I. Oxygen Q, .\ir pn·"''"'~J:r•.· 
B. Chlorine J. Spring It 
c. Rheumatism K. South " . . Er"'"i"n 
D. Impervious rock L. Sulphate of aluminum T. F:m111"'·1. 

E. About 30 feet :\f. Typhoid fen~r r. E1i.!'t 
F. Tides N. Sand ,._ 

u~ud 
G. Switch 0. Sm~tion w. 
H. Soft P. Ab<mt fiO feet X. Ptlhui,J%1•1•• 

1. The part of the United States in which one find~ HH• mul't irrig:tltion 

Y. ArtesW! 
z. w(~~>t 

.\A. Srmdlpox 
HB. &It 
C( •• About 15 loot 
nu. C:mYity 
Et·:. G~uge 

projects. 1. ------- ( 

2. The process of soil being worn away by wind and l\'ater. 2. ------- ( 

3. Body and household wastes diluted in water. 3. ------- ( 

4. A liquid chemical often used to kill bacteria in the city water supply. 4. ------- ( 

5. A disease which may easily be contracted by drinking contaminated wtUer. 5. ------- ( 
6. The greatest possible distance that could exist between the wnter level and 

the lower valve of a lift pump, provided the pump will actually pump 
water. 6. ------- ( 

7. The material through which city water is most commonly filtered. 
8. The force which causes water to move from mountain reservoir£'~ into 

homes in the valley below. 

7. ------- ( 

9. The force which causes water to rise into a lift pump. 9. ------- ( 

10. A device used for controlling the flow of water in a pipe. 10. ------- ( 

11. A word meaning agreeable to the taste. 11. _- ----- ( 

12. A self-flowing well of relatively great depth. 12. __ ----- ( 

13. The gas which joined with hydrogen in proper proportions forms water. 13. ------- ( 

14. What water might reasonably be called which has been distilled. 14. ------- ( 
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word" i1 

(4) 
(5) 

slo 
an 
it 
A 
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ta. teznents. 
particular 

y-. Artesian 
z. lv~est 

UL 
tB. 
G. 
::>. 

,nswers 

-----( 

----- ( 

---- ( 

--- ( 

·-- ( 

·- ( ) 

- ( ) 

( ) 

( ) 

) 

) 

) 

) 

) 

NAM~E~-----------------

UNIT V SET X TEST III 

DrmncTIONS. The sontcnees below have miHfliug words in them. You arn to supply the 
missing words, placing them in the corrmlpnncling num!Jm·cd space to the right of tho 
sentence. 

Examine each diagram carefully. Fill in the missing 
words in the corresponding numbered spaces to the 

right. 
In the flask is placed 

water, red ink, and 
about 3 teaspoonfuls of 
sugar. The flask is 
heated to boiling and 
the steam is passed off 
through a long tube into 
a test tube or beaker 
which should be pl!wcd 
in a dish of cold water. 
Drops of water will 
(1) ____ in the test tube 
and will show no signs 
of (2) ____ or (3) ----· 
The water obtained is 

(4) ____ and has been obtained by a process called 

(5) ----· 
Water gets into the ground from the (6) ---- and 

slowly passes through (7)' ---- soil until it comes to 
an (8) ____ layer through which it cannot pass. As 
it flows down hill under this layer it gains pressure. 
A (9) ____ spring or (10) ____ well is accounted for in 

this way. 
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Answers Score 

1. --------------------------- ( ) 

2. --------------------------- ( ) 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. --------------------------- ( ) 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( ) 

10. --------------------------- ( 



This is a diagram to show the action of a 11 ---­
pump. In the diagram the cylinder is indicated by 

11. ---------------------------( 

12. ___________________________ ( 

1-!. -------------·-·-----------( 

17 ........... -··········-----------( 
llif 

18. _________ .. -- ------------- ( 

lH. --------------------------- { 

20.--------------------------- ( 

letter (12) and the piston by letter (13) ----· 21. --------------------------- ( 
Valve (14) ____ is always closed when Dis mo,·ing up-
ward, and valve (15) ---- is always closed when D 22. --------------------------- ( 
moves downward. As D moves upward on its first 
stroke, a partial vacuum is produced at (16) ----· 23. --------------------------- ( 
The (17) ---- pressure on the water at (18) ____ will 
then force that water up through valve (19) ----· 24. --------------------------- { 
As D is lowered, valve (20) ____ closes, and the water 

in space (21) ----is forced up through valve (22) ----· 25. --------------------------- ( 
Upon the next upward stroke of D the water above it is 

(23) ---- while the space below is filled with more 26. -----.- ~-- ----------------- ( 
water from (24) ----by means of the (25) ----pressure 
at (26) ----· 
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NAM~~·------------------·--------- _QLA~~------..... P.A.'l'E _________ !tA:r:INO _______________ _ 

1. 

2. 

3. 

UNIT V SET X TEST IV 

Dmruc'l'IONS. In each group Lclow is a partial stnternent followed by five phrmm:;, any of 
which will complete the statement. Write yes after the statmnents which are true nnd 
no after the others. All, any, or none of the completions nmy Le true ~:>tatementH. 

In a lift pump, the lower valve cannot be more than 33 feet above the level 
Answers 

of the water because: 
(a) of the amount of minerals dissolved in deep well water. a.------- ( 

(b) the weight of the air is insufficient to balance a higher column of water. b. ------- ( 
(c) the pump would have to make a perfect vacuum before water would be 

"tr~,~ 

c. ------- ( 
raised that high. 

(d) nature does not abhor a vacuum above 33 feet. d. ------- ( 
(e) the pressure of the n,ir at sea level is about 15 pounds per square inch 

and the pressure of a column of water 33 feet high is 15 pounds per 
square inch also. e. ------- ( 

When river or lake water is used for a city water supply it should be both 
filtered and chlorinated because: 

(a) chlorination alone will not remove the sediment. a. ------- ( 

(b) filtration alone will not remove all harmful bacteria. b. ------- ( 

(c) the use of both methods will remove all dissolved minerals. c. ------- ( 

(d) soft water makes a better lather than hard water. d. ------- ( 
(e) the use of both methods will keep the water from evaporating for a 

greater length of time. e. ------- ( 

Water from artesian wells is seldom used for a large city water supply 
because: 

(a) the water so often contains harmful bacteria. a. ------- ( 

(b) the water contains so much sediment. b. ------- ( 

(c) the water generally contains dissolved minerals. c. ~--- --- ( 

(d) the supply of water from wells would be sufficient. d. ------- ( 

(e) the water is generally very hard. e. ------- ( 

Score 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 
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4. Distillu,tion might be used to make ocean water fit to drink because : 
(a) the boiling would kill any harmful bacteria that might be present. 

(b) the dissolved salt will not vaporize at the temperature of boiling water. 

(c) the heat destroys the salt and minerals in the water. 

(d) only the water evaporates and is condensed again in a separate vessel. 

(e) the process is the same as nature uses in the water cycle. 

5. It is the obligation of every good citizen to be careful in drinking water 
about which he knows nothing because : 

(a) he might contract a disease which would start an epidemic in his 
community. 

(b) he might be in severe pain for a few hours. 

(c) he might be unable to eat his regular meals for a few days. 
(d) he might cause his parents much inconvenience, expense, and loss of 

valuable time. 
(e) he might cause considerable community expense trying to find the 

cause of his illness. 

6. The cycle of water in nature occurs because : 
(a) heat causes water from bodies of water to evaporate into the air. 

(b) air currents carry the water vapor up to great heights. 

(c) water vapor will condense when sufficiently cooled. 

(d) the salt in the ocean does not evaporate with the water. 

(e) gravity pulls the drops of condensed water vapor to the earth's surface. 

Answers Score 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e.------- ( 

a. ------- ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

e. --- ---- ( 

) 

} 

} 

} 
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Results of Teet Vl 

(Ou:r Oloth.ing) 

~able Vll:t shows th~ p&r oent made by eaoh pupil in Teat VI. 

33 

Fl.gut'.-. 6 ahows tha ranking of each pa.ir of' pup1h in Te•t Vl with each 

other and with the Qther pdrs. lt tJ.so shows the nttdians in eaoh olu•· 

~he higheet p&r oe:ri'b, t1ghty'-$1x, we.s madt 'by a. P"Pil in the lecture 

olan • 'While the highest ~Jeore ade in the e~eritnental olau was aev~ty ... 

six,. Th& lewett per oent, fifty, was also made in the lecture olaae. The 

ln per oenil' in the uperimental olasa wa& f'ifty ... :t .. -.ro. · 

The ~t o~&nttt (.)f ten p\lpilt in the lecture clau exceeded the per 

~ents ot' ttrl pupils in the experimental olast w1 th 'llllb,om tb,ey were paired, 

and the otll•r 'bw pupUa in tl'e experil'llfmtal olau exo«>•d.ed the other ten 

in '\he ltoiiu:re •lau with 'Whom 'titfiY wetit paired .. 

In pair nine. -ttae pupil in the leotw'e oiaaa exceeded ·the pupil in 

the O:xp&l'imtQ.tal oh.ss by elewm per cent, am. in ·pair eighteen the p1apil 

in the leoim.re olas:e exceeded the pupil in t'l!ua' exper:bnent.al olaes by eight 

·' 
In thlll tut the :udianu of' the two olaea.s were nearly the t.1ame, 

the diff'erenoe being only ont~ per cent. Sino• this ia not a dgnlf'icant 

diffe:rttn.oe, 1he runts of th• tut would i:ndioate there ia l~.ttle dif'f'or ... 

enc• in the Mihoda: of teaching. Ae t'e.:r as thi • atudy ~• show this unit 

may be taugh·t by either m~ttthod with practically t}~e aeWI re$ulta. 



Pair 
lt.tm1l>tr 

1 
2 
$ 
4 
5 
e 
7 
8 
9 

10 
11 
12 
11 
14 
16 
16 
17 
16 
19 
20 

'tABLE VIII 

SOOR1S MADE BY PUPILS IN !ES'l' v.t 
( OUlt CW'lHlNG) 

LEO !roll JlmR!lmlf'tAL 

Nt.m.l Jqe 
of Per of' Ptr 

Pupil Otn'b Pupil Cent 

ld. T. '71 .. 23 t.r. 6S.76 
l!l.,Ntt 72.80 :O,.l!., 66.66 
l:.ll. 10.00 A. .. ]f. 78.25 
s.w. 6$.7S V.R. 61.26 
JhG. $1.b0 a.w. 82 • .50 
B.s. 68.75 A.w. 62.50 
n.s. 65.00 H.B. 62.50 
w.rr. 55.00 :m.s. 88.25 
B.W. ?o.oo u.w. 'tG •. Jfi 
w·.o. 88.75 D .• s. 8&.00 
c.s. 11 .so n.c. 61.26 
i.S. n.oo l) .:p .• 67 .5., 
:a.u .. U.26 n.v. 12.60 
I.P. 86.22 m.s. 62,50 
D.C. 50.00 :a.w * 88.16 
r.x. 83.-95 r.K. 'IS. 'tS 
K.s. 65.60 rt.Tj. 73,76 
W,.If. 7$.?5 J-S• 70.00 
H .• Jt. eo.oo G.lt. 28.76 
J,.Q. €16.26 J.W • 62.80 

'Median 66.00 66.04 
lie an 651174 64:.40 
Range 60•86 18!1'76 
f.t,D • 6 .. 63 6.31 

Read Tabla thuac In Pair 1, pupil "V.T." ade a 1oore of 
71.2&%J pupil "!.11' ... ," the other mG~m'Hr of tl:te pair, made 
8£!.71". R•ad in like wmnt:t:r for $uooeed1ng paira. 



Legend 

pat:r Number 
:GO 

1 •. . ) 

J:l1.:rcents I 
10 

I 
;;.~o 

Lecture 
Experirnen t<::Jl 

l I I 
30 it-O 50 

I 
60 

Figure 6 

I 
70 

36 

Read Figure thus: the mem­
ber of' pair 20 in the lecture 
class :made a soore of 86 the 

' pupil in the experimental 
olass made 52. The median 
of' the le oture class was 66, 
and of the experimental, 66.4. 

I I 
90 100 

Ranking of Pupils in Test vr (Our Clothiq;) 

(Scores of pupils in lecture class in descending order) 



:cN=A-:"'M=E'------------ ·-· ---·· 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

.17. 

18. 

19. 

20. 

OUR CLOTHING: ITS SOURCES AND CARE 

UNIT VI SET X TEST I 

DIRECTIONS. Indicate which of the following statements aro true or false by marking Old 

the reply you do not want. T equals True. F equals False. 

Answers 

Our clothing comes from plants and animals. 1. T F 

Wool fiber appears scaly under the microscope. 2. T F 

Cotton fibers appear to be smooth under the microscope. 3. T F 

Felt is formed from cotton fibers. 4. T F 

Rayon and silk both are formed by the silkworm. 5. T F 

The skins of young sheep and goats arc used for making gloves, 6. T F 

Rubber is the bark of a tree. 7. T F 

Sweating is a means of cooling the body. 8. T F 

Eating ice cream when one is hot cools the skin. 9. T F 

The body loses heat by conduction, convection, and radiation. 10. T F 

Dark clothes are warmer than light ones becuuse they absorb the sun's 
rays instead of reflecting them. 11. T F 

Soft water can dissolve grease. 12. T F 

Water containing calcium carbonate cannot be softened. 13. T F 

Hard water comes from sandy soil. 14. T F 

Ammonia will often remove acid stains. 15. T F 

Use alcohol to remove blood stains. 16. T F 

Bleaching is a chemical action . 17. T F 

A direct dye can be held in a cloth without the use of chemicals. 18. T F 

Dry cleaning is best performed at home with gasoline. 19. T F 

Bleaching powder should never be used on silk. 20. T F 
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Score 

( ) 

( 

( 

) 

) 

) 

( 

( ) 

( 



NAME n.'l.n: 

UNIT VI SET X TEST I£ 

DIRECTIONS. In this test you v;ill find a list of wordif abon~ It li;;.t 1;[ ~~~i!ementl!. You 
must pick out from this list some particular word that will fit :1 parlieuiar statement. 
Place the letter of the word that m~\tches in the space to tbe right of thi! *nt(:t~t>e. 

A. Hydrogen peroxide 
B. Poor conductors 
C. Celluloid 
D. Mordant 
E. Permanently 
F. Solvent 
G. Coal tar 

H. Evaporation 
I. Bleaching 
J. Rayon 

K. Gin 
L. Rabbit 

M. Carbon tetrachloride 

X. Carnl~ric 
0. Hemp 
P. Pcr~~piration 
Q. Temporarily 
R. Cell 
S. Good conn~tors 

1. A compound very useful in removing oil from fabrics. 

2. A kind of plant fiber used in making rope. 

3. The kind of hard water which may be softened by boiling. 

4. The machine used for removing cotton seeds from cotton fibers. 

5. A kind of fur commonly used in making felt for hats. 

6. The substance from which most artificial dyes are obtained. 

7. What the woody substance in plants is called. 

8. The name given to artificial silk. 

9. The process by which the skin of the human body is cooled. 

10. The process by which light-colored fabrics may be made pure white. 

11. A substance which will combine with the dyestuff to produce a fixed color. 

12. A liquid which will dissolve other elements or compounds. 

13. The kind of clothes through which heat does not easily pass. 

14. A compound which may be used in bleaching wool or silk. 

15. A kind of cloth made from cotton. 
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T. Bleaching powders 
U. Congo red 
V. Ccllulooe 

W. Good conductors 
X. Ermine 
Y. Fox 

Answers Score 

1. ------- ( 

2. ------- ( 

3. ------- ( 

4. ------- ( 

5. ------- ( 

6. ------- ( 

7. ------- ( 

8. ------- ( 

9. ------- ( 

10. ------- ( 

11. ------- ( 

12. ------- ( 

13. ------- ( 

14. ------- ( 

15. ------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) I 0 
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NAME DA'l'E ___ ltATI"'-NG:o::_ ___ _ 

UNIT VI SET X TEST III 

DIRECTIONS. Study each diagram carefully before filling out the blanks at the right. 

The diagrams represent the appearance of certain fibers under the compound microscope. 
1'1 Fill in spaces at the right the words that belong to the numbers. 

1 2 3 4 

Answers Score 

Study the diagram and fill outthe numbered blanks 1. -------------------·-------- ( ) 
in the corresponding numbered spaces at the right. 

The side toward the window will be (5) ---- because 

of greater (6) ____ by (7) ____ of heat on that side. 

2. --------------------------- ( ) 

3. ------,--------------------- ( ) 

4. --------------------------- ( ) 

5. --------------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( 

) 

) 

Actual radiation may be the same from (8) ---- sides 
of the body but the wall returns more (9) ---·- by 10· --------------------------- ( 

) 

) 

) 

) 

(10) ----than does the window. 11. --------------------------- ( 

Solve the following problem by placing the appro-
priate words in the numbered spaces o.t the right. 12· --------------------------- ( 

You wish to mnJce soap. For this purpose you 13. --------------------------- ( · ) 

musi;have (11) ____ and (12) ----· Hea:tthe (13) ----
from the solution of (14) ____ in it, add hot water from 14· --------------------------- ( ) 

time to time. If now common (15) ----is added, the 15. ________ .., __________________ ( ) 

smtp will separate and come to the surface. 
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NAME 

UNIT VI SET X 

DIRECTIONS. In each group below is a partud Hhitem(:'td fol"'i'l~it.lfl by fin'! any of 
which will complete the statement. Write ye.~ aftif>r th~J> !it.ah.'m~ntF W<·hieh n.re tme and 
no after the others. All, any, or none of the completion,; !llkiY il€' tme !tlal~nl!fl!lL'!. 

---------------------··--···-.. ······-··~-----------

1. Fabrics made from pure silk : 
(a) may be identified by holding a piece of moist, red lit!ml<~ J>aper in lht~ 

smoke given off by a burning sample. 11. ------- ( 

(b) should never be bleached by the use of chlorine. b • •• ·---- ( 

(c) may be dissolved in a solution of sulphur dioxide. c. ------- ( 

(d) contain a large percentage of cellulose. cl • • ------ ( 

(e) give the odor of burning feathers when burned. e. ----·-- ( 

2. Wool bathing suits are considered more hygienic than thooo of other ma­
terials because: 

(a) wool is a poorer conductor of heat than most other fabrics. 

(b) woolen fibers are stronger than fibers of other fabric.<>. 

(c) the best kind of bathing suits on the market are made of wool. 
(d) wool does not lose its absorbed moisture by en1poration as rapidly as 

most other materials. 

(e) wool absorbs moisture more rapidly than other fibers. 

3. Carbon tetrachloride can be used satisfactorily to: 

a. 

b . 

c. 

d. 

e . 

____ .., __ 
( 

.... -_.., ___ ( 

__ ..., ____ ( 

-- _.,. ___ ( 

... ------ ( 

) 

) 

) 

(a) remove ink spots from a white linen handkerchief. a. ------- ( ) 

(b) remove iron rust stain from a white silk dress. b.------- ( 
(c) remove an olive oil spot from a dark woolen dress. c.------- ( 
(d) remove a syrup spot from a blue serge coat. d.----·-- ( 
(e) remove a butter spot from a silk tie. 

e.-----·- ( 
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4. Soap: 
. fl' mi1E 

(b) in i1 
whi 
an~ 

can 
wat~ 

le,.\l i~ !U 

5. Huyon fi 
(a wcml 
!l;J woul 

elirm 

will f 

lrH will ll 

(e) rnight 

6. Fabrics m 
(a) are of 

(b) give tl 

(c) are COil 

(d) will diSJ 

(e) absorb J 
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ItATING 

trases, any of 
are true and 
3ments. 

Answers Score 

a. ------- ( ) 

b. ------- ( ) 

c. ------- ( ) 

d. ------- ( ) 

e. ------- ( ) 

a. ------- ( ) 

b. ------- ( ) 

c. ------- ( ) 

i. ------- ( ) 

1. ------- ( ) 

. ~------ ( ) 

. ------- ( ) 

------- ( ) 

------- ( ) 

------- ( ) 

36 

Answers Sc 
~b. Soap: 

(a) might be made from cottonseed oil and lye. a.------- ( 
(b) in its finished state always contains some free fat and free lye. b. ------- ( 
(c) which is to be used for washing silks and woolens should be made from 

an acid rather than a lye. . c. ___ ---- ( 
(d) ean be used to prevent particles of oil from rising to the surface of the 

water in which it is mixed. d. - - ----- ( 

. 
(e) is an emulsion of fat and lye. e. ------- ( 

5. Rayon fibers: 
(a) would be as good as silk fibers for making a strong fishing line. a. ------- ( 
(b) would be better than silk fibers for making underwear for use in a hot 

climate. b.------- ( 

(c) will absorb water more quickly than silk fibers. c. ------- ( 

(d) willholdasmuchwaterassilkfibers. d.------- ( 

(e) might be manufactured from wheat straw. e. ------- ( 

6. Fabrics made from cotton: 
(a) are of animal origin. 

(b) give the odor of burning feathers when burned. 

(c) are composed of cellulose. 

(d) will dissolve in a 5% sodium hydroxide solution. 

(e) absorb perspiration more rapidly than wool fabrics . 
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a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e.------- ( 



NAME 
CLASS DATE RATING 

UNIT VI SET X TEST V 

DmEcTIONS. After considering the facts given below, mark all conclusions which might 
be satisfactory with yes and all which would be unsatisfactory with no. 

A. A farmer has several gallons of blue and yellow paint. 
B. He wishes to paint his house white. 
C. He does not have the money to purchase new paint. 
D. He noticed that his wife used bluing in washing clothes to make yellow clothes a pure white color. 
E. He read in a paper that blue and yellow are complementary colors. 
F. He looked in an encyclopedia and found that complementary colors are any two colors which 

when added together give white light. 
Answers Score 

1. Paint his house blue with the intentions of covering it ;vith a coat of yellow 
paint so that the final result would be white. 1. ------- ( 

2. Mix together his blue and y~llow paint to get white paint. 2. ------- ( 

3. Ask his neighbor what he would do and act upon his advice. 3. ------- ( 
4. Refer to his encyclopedia to find whether mixing paints give the same 

results as mixing lights. 4. ------- ( 

5. Experiment with the mixing of blue and yellow lights. 5. ------- ( 
6. Experiment by mixing a small sample of the two kinds of paint to see 

whether it would be white. 6. -----~- ( 
7. Try mixing a small sample of his little girl's blue and yellow water colors to 

see if it would produce white. 7. ------- ( 

DmECTIONS. Indicate which of the following conclusions might be reached from the 
data. One and only one of the three is correct. If A is correct, indicate by showing the 
test to be used. If either B or C is correct, indicate by a X. 

A merchant wishes to tell whether a piece of cloth is pure wool or if it contains some cotton. 
He knows the following facts : 
1. Wool burns with the odor of burning feathers. 
2. Cotton burns with the odor of burning rags. 
3. Wool will dissolve in a lye solution. 
4. Cotton does not dissolve in a solution of lye. 
5. Cotton will absorb moisture more quickly than wool. 
6. The smoke from burning wool will turn red litmus paper blue. 
7. The smoke from burning cotton will turn blue litmus paper red. 
8. A microscope is not available. 

A. The data above is sufficient. Write in space at the right the mtmber or 
numlJe?'S of the data given that the merchant would use. 

B. There is a test which might be used, but the above data is not sufficient. 
C. It is impossible to distinguish cotton from wool when they are woven into 

the same cloth. 
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Answers Score 

A. ------- ( 
B, _______ ( 

c.------- ( 

) 

) 

) 
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(Light) 

~able nc shows th~ per oent :ma.de by tMh pupil in Teat 'Vll, while 

Fiit:tre 1 I howe the ranking or eE~.oh pair or pupils with eli.l.oh other and with 

the other paira. It also slJ.OWa 'bh& llM!dians or aa.oh olau. 

The l:lighoat per cent W$1i1 Elighty ... four, and it waa made by a. pupil in 

the lecturt- olau. The highelit tioore i:n the expt'lrimente.l ola.ss was seventy• 

four. ten per cent leu than the high p~r cent in ~e lecture olass. !l'h$ 

loweat per oGt, :f'orty...two., wa~S: made 1n the ex.perbum.td cle..sSJ the loweat 

ac,ore in the leeture clan was fifty per oent. 

!he per oenttJ of thirt.en pupile: in the leo'b.lre olaea exeeedod. the 

per cen·h of the thirteen pup:Ua with 'Whom they were pail'ed in the expe:r:l. ... 

:mt~ntal .elan. Por on& pair the Pf!r ocm.ta "WWe the •am•- and aix pupils oi' 

the u:perim.ant&l clUS e:xoeeded the liX with WhOJn they were paired in the 

In pair nWl.ber nine (iden thal twin•) w pupil a made .the IJIUII$ P<"l" 

eont c.n the tnt, while in pair eighteen the pupil in the experimental class 

exoehtded. t~e papil in the l.ie't:urt clue fourtottn per cent. 

The medie.u .of.' th~t~ leotur• olaas exoe41u1ed the medh.n. of the $:rr.peri ... 

·mental clue by aix per Qellt. This d.itferenoe is not a dgnU'ioe.nt dii'fe:rence, 

but is likely to bt a little more tb.l'lll ohmce. 

\l'he reading :ma teri 11\.l in this unit in obded. :me.ny nn terms, a.rut then 

tenn111 were :1nolud.ed in the iaiUJt, In .,onai4tr1t~g the two methods of tee.ohing 

:l.t 11 posdble t.'lat :materid or th1111 uture would be ginn more attention 1A 

a. lecrburt clau. 
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Experiments that were pef'ormed by the u:perimental olau w.re well 

:lllustrated Clllld explained in the text, The reaul ta of thi 1 ttudy would 

indicate that the e:x.per·im.WJ.tal claes had f'aihd. to apend en.ough time on 

textbook material in their study of this wit. 



Pair 
, 1\UIJ.ber 

1 
2 
a 
4 
5 
6 

' 8 
9 

10 
11 
12 
13 
14 
lJ 
18 
17 
18 
19 
20 

tAflLE lll: 

SOORES lADE !Y :RYPUS IN DST VI! 
(LHit!) 

tJ.C!l'tm! EXPERIMBNTAL .... • •• ot Per ot Per 
:PupU Cent Pupil Cant 

'• 

l(.f. 71 .• 41 !.F. 68.67 
J,lf .. 74.28 D.u. 54ct:29 
lt.B. 61.4!: A.B. 74.28 
s.w .. eo.oo v.u. 42.86 
R.G. ?2.86 a.w. 48.11 
B.S. 68,!9 A.W. so.oo 
D .. S. . fHS.33 M.J. 57.14 
l'l. R. 62.f6 :a.s. 88.67 
a .. w. 11-.43 M.w. 71,41 
w.o. &4.29 D.s. 66.71 
a.s. cU.64 n.c. 1o.oo 
a.s. 80.00 D.D. 46.71 
B.l"' tto.oo. tt.v. 58.17 
I.P. 60.00 m.s. 64,!9 
n .. c,. '7$.6? !t.V. 11.4$ 

'·•'·· 60.00 F.JC. 47 .• 14 
It~$. 84nS9 a.r. 6'1.14 
w.s. 57.11 l.S. 71.4:3 
a .x.~ 62.89 G.t. 48.$6 
B .. o. 14:.29 J.'W .. 46.?1 

Meditm 12.01 56.04 , .... I.J.4& 1Hh98 a.,. 60•14 42•'14 
Q..J), a.ts 8.1$ 

' 

lead 1Jable th\lf.~ In Pair 11 pupil "R.T." aa.de a soore 
ot 71.4~J f\ilpil "f.r," the other ;m.eaber o:t the pe.ir •ad• 
58,.6'f?t, lt~te.d in like :una.- tor auoo•edi:ng paira. 
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Legend. 
Lecture 
J!~xperimental 

Figure 7 
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Read Figure thus: the member 
or pair 10 in t:OO lecture 
class made a score of 84, the 
pupil in the experimental 
class made 55. The median of 
the lecture class was 62.1, 
and of 'the experimental, 56.4 •. 

Ranking of Pupils in Test Vll (Light) 

(Scores of pupils in lecture class in descending order) 



NAME CLASS DATE RATING 

LIGHT 

UNIT VII SET X TEST I 

DIRECTIONS. In the test below you will find a list of words above a list of statements. 
You must pick out from the list some particular word that will fit a particular statement. 
Place the letter of the word that matches in the space to the right of the sentences. 

A. Opaque I. Red Q. 186,000 miles per hour X. Unreal 

41 

B. Illumination J. Incandescent R. Candle power Y. Near sightedness 
C. 186,000 miles per second K. Radiate 
D. Ultra-violet rays L. Tungsten 
E. Foot candle M. Real 

S. Transparent 
T. Reflection 
U. Violet 

Z. Huyghens 
AA. Thorium 
BB. Infra-red rays 

F. Translucent 
G. Black 

N. Astigmatism 
0. Newton 

V. Blue 
W. Platinum 

CO. 186,000 feet per minute 
DD. Farsightedness 

H. Refraction P. Lens 

Answers Score 

1. An object such as glass which transmits practically all light. 1. ------- ( ) 

2. The color given by the longest light wave which affects our sight. 2. ------- ( ) 

3. A mineral commonly used for making electric light filaments. 3. ------- ( ) 

4. A defect of the eye caused by an eyeball which is too long. 4. ------- ( ) 

5. To give off in rays. 5. ------- ( ) 

6. The kind of image which cannot be received by a screen. 6. ------- ( ) 

7. White hot or glowing with heat. 7. ------- ( ) 

8. The bending of a beam of light. 8. ------- ( ) 

9. The great English scientist who first believed light consisted of small par-
ticles given off at great speed. 9. ------- ( ) 

10. The speed of light in air. 10. ------- ( ) 

11. A substance through which no light passes. 11. ------- ( ) 

12. The color of objects which absorb the most sunlight. 12. ------- ( ) 

13. The unit used in measuring the intensity of light at a certain point. 13. ------- ( ) 

14. The part of a camera which causes the image to focus. 14. ------- ( ) 

15. The part of the sunlight which causes sunburn. 15. - - - - -- • ( ) 

Copyright by Amcrionn Book Company [ 41 J 



NA:.CIE CLASS DATE RATING 

UNIT VII SET X TEST II 

DIRECTroxs. Study the diagrams carefully, them fill in the blank spaces at the right. 

Answers Score 
Name the parts of the eye by putting the letter 

opposite the name. 
I. Optic nerve 

2. Retina 

3. Fluid 

1. --------------------------- ( 

2. --------------------------- ( 

3. --------------------------- ( 

4. Iris 4. --------------------------- ( ) 

5. Lens 5. --------------------------- ( 

6. Sclerotic 6. --------------------------- ( 

7. Pupil 7. --------------------------- ( 

8. Choroid 8. --------------------------- ( 

9. Cornea 9. --------------------------- ( ) 

If a 144-candle power lamp is placed at A, the illu- 10. --------------------------- ( ) 
mination at B will be (10) ____ foot-candles, at C, 
(11) ----foot-candles, at D, (12) ____ foot-candles, and 11. --------------------------- ( ) 
atE, (13) ---- foot-candles. 

12. --------------------------- ( ) 

13. --------------------------- ( ) 

Copyright by Amoric!ln Dook Comprmy [ 42 ] 
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~~~~~---------------------
__ ,..::CLJ\S_l'l ___ .....;D"'"'A1'_lil ____ .~!1~_Q ____ _ 

UNIT VII SET X TEST III 

DnmcTIONS. In each group below is a partial statement followed by five phrases 
any of which will complete the statement. Write ye8 after the statements which tu·c tru~ 
and no after the others. All, any, or none of the completions may be true statements. 

1. In making an electric lamp: 
(a) all oxygen is removed from the bulb to prevent oxidation of the fila­

ment. 

(b) frosted glass is used because it transmits diffused light. 
(c) a material must be chosen for the filament which offers no resistance or 

opposition to the flow of electricity. 
(d) tungsten is often used for the filament because it can be raised to a very 

high temperature without melting or breaking. 
(e) the bulb is often filled with nitrogen because it aids the filament in 

burning. 

2. A blue serge suit: 
(a) gets its color from the light waves which it reflects. 

(b) reflects only the blue rays from the light. 

Answers Score 

a. ----- -~ ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

a. ------- ( 

b.------- ( 

(c) will look black in artificial light which contains only blue light waves. c. ------- ( 

(d) absorbs all of the blue rays from the sun's light. d. ------- ( 
(e) will look black in artificial light which contains all. of the colors of the 

solar spectrum. e. ------- ( 

3. Light which reaches: 
(a) our eyes from a fish under water has been refracted. a. ------- ( 

(b) the film of a camera in taldng a picture has been refracted. b. ------- ( 

(c) our eyes from a piece of coal has been absorbed. c. ------- ( 

(d) the earth from the sun on a cloudy day is diffused. d. ------- ( 

(e) our eyes from a piece of black cloth has been reflected. e. ------- ( 

Copyright by AmoriCJm Book Company [ 4:3 ] 



4. Rcfloctod light : 
(a) travels ttbout 180,000 miles per second in air. 

(b) enables us to see a piano in a lighted room. 

(c) enables us to see the pictures in a book. 

(d) explains the images which can be seen in the surface of a quiet lake. 

(e) enables us to see a burning match in an otherwise dark room. 

5. Modern homes commonly use a diffused method of electric lighting because : 
(a) it is the most economical method. 

(b) there is little glare from this system of lighting. 

(c) opal or frosted glass shades are more attractive than other kinds. 
(d) less electrical energy will be used for the same amount of light at any 

one place in the room. 

(e) diffused light prevents astigmatism. 

6. In order to take pictures with a camera: 
(a) the light must pass through a concave lens. 
(b) the film must be covered with a chemical which will make a chemical 

change when light strikes it. 

(c) an unreal image must be formed on the film. 

(d) light must be striking the object to be photographed. 

(e) the shutter must always be left open more than n of a second. 

Answers Score 

a. ------- ( 

b.-------( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( ) 

e. ------- ( 

a. --- ---.., ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( ) 



~Score 

a. ------- { 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 
ifl)l! 

a. ------- ( 

b. ------- ( ) 
•r klndJl. 

c. ------- ( ligbt zu any ) 

d. ------- ( 

e. ------- ( 

a chemical a.------- ( 

b. ------- ( 

c. ------- ( 

cl. ------- ( 

nd. e. ------- ( 

' 
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UNIT VII SET X TEST IV 

DIRECTIONS. In the test below you will find at the left certain statements and at the 
right certain phrases. You are to pick out from the list at the right a particular phmse 
which matches a particular statement. Place the letter of the proper phrase in the 
space at the right. 

Statements 

1. Huyghens believed that man re­
ceived the sensation of light be­
cause 

2. It is often possible to see images 
in the surface of a lake because 

3. A blue serge suit appears black 
in ordinary artificial light because 

4. A tungsten light is more efficient 
than a carbon light because 

5. A convex lens is always used in a 
camera because 

6. Black clothes are warmer in 
bright sunlight than white clothes 
because 

Copyright by American Book Company 

Phrases 

A. they are poorer conductors. 
B. ether vibrations started by lumi­

nous bodies reach the eye. 
C. the film can only be affected by 

an unreal image. 
D. of regular reflections. 
E. it may be heated to a higher 

temperature. 
F. a blue color changes to black at 

night. 
G. they transform more light into 

heat. 
H. it is necessary that a real image 

be formed. 
I. its light is better diffused. 
J. of the unthinkable speed of light. 

K. light is refracted when it passes 
through water. 

L. it receives no blu~ light from 
such a source. 

r 45 1 

Answers Sc( 

1. ------- ( 

2. ------- ( 

3. ------- ( 

4. ------- ( 

5. ------- ( 

6. ------- ( 



N~A~M~E~·--------------------------------~CLA~SS~-------=D=AT=E~• ________ RATING 

UNIT VII SET X TEST V 

DIRECTIONS. Rend the problem over carefully, then in the blank spaces at the right 
fill in the words which complete the sentences below. 

Three men, Mr. A, Mr. B, and Mr. C, are planning the illumination of their new homes. Mr. A ' 
uses indirect lighting, and puts in bulbs of a candle power which seem to him to make his home well 
lighted in all parts of the various rooms. Mr. B uses lamp shades which give diffused lighting. 
He fills all of the sockets with 150 candle power lamps because that was the kind of lamp which a 
lamp expert recommended to a neighbor when he had planned the illumination of his home. Mr. C 
uses direct lighting. He uses frosted bulbs. By means of a foot candle meter he chose bulbs of a 
candle power which gave the proper supply of light at the various places where light was used. 

Answers Score 

Mr. (1) ---- used the most scientific procedure in 1. ---------------------------
planning the illumination of his home. The bad effects 
of (2) ____ which often come from direct lighting were 2. --------------------------- ( 
offset in Mr. C's home by the use of frosted bulbs. 
The least economical method of lighting was used by 3. --------------------------- ( 
Mr. (3) ----· In illuminating a home it is more im-
portant to have the proper amount of light at the 4. --------------------------- ( 
place where it is (4) ---- than at the (5) ----· All 
factors considered, it is probable that the home of 5. --------------------------- ( 
Mr. (6) ---- is the most properly illuminated. 

6. --------------------------- ( 
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In 'l'able :X 'the per cent made by et~.oh pupil 1e shown for Tett Vlll. 

Figu:re a •howe the ranld.n,g of each pair of pupils in 'rest Vlll with eaoh 

other end wH.ib. the other pa irt, It aho shows the medie.ns of each alan 

in the test. 

ln thh teat the highest .pe.r cent wae ninety..dx~- which was JUde 

\)y a pupil in the leo.ture ola,u.~ !h$ highnt aoore m t}le expel"imen.tal 

ole.es na ninety-two. The lowellt e:oore was also mAde in the .lecture olasu 

it 1'8.1 fifty•sevan, whUct 'tile loweet i.n the e:x:periment..l. was $i:ltty. 

The per cents ot .eleTen pupih in the experimental olau exoeeded the 

per cents of the eleven pupils wi-th whom they were ptdred in the experimental 

class" and in the other nine pair• the per cente or the pupil I in the leotu:re 

olas1 were higher then those with whom they were paired in the experimen-tal 

olaaa. 

In pair number nine the pupil 1n tha oxperbumta.l ·alan ex.oeeded the 

other by a margin of i'ive pel" eent1 end in pair number ~~'bteen a margin of 

twenty ... leven per cent eeparated the two, in favor of the •xp•rimental olau. 

In this 'Ul'lit the lecture clan &lltoeeded the experimental olau by three 

per oent. This differcm.ee 11 alight and not .sigrd.ticant, . !he type of material 

that was covered. in this ut1it h not of an I!Utpe:ti<mental ne.tureJ there were few 

experiments to be worked by aetual expe%"ilnentation. The exptl"imental olaas 

had more time to apend on textbook material ~~~nd were doing nearly the same 

kind. ot work as the lecture group on this unit. 

In oonsidtri~ the nature or the material in this unit one would •xlHIIOt 

nearly the awne results £rom both groupe. 
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)h:=bet 

1 
I • 4 
8 
6 
7 
$ 
t 

10 
11 
u 
13 
14 
11 
11 
11 
11 
19 
ao 

TABLE X 

SCOIIS KAnE BY FU:P:U,t lJ TIS! VU:t 
(PDSOM~.t HF.AL'I'H .AND OUR JNVI!ONB:!r) 

. 
' LJOTtmE ~IIEITAL 

~-· ••• of Per or P•r 
Jup:U Oent PupU C•nt 

u.t. 84.04 !.F. 81.0$ 
B.J. 81.18 D.Y,. 87.1:1 
1: .. 13 .. 67.9$ A.J,. ?0.:10 
s .. v. 86.20 v.u. 7,.14 
R.G. 89.66 :a.w. -6&.88 
a.s. 84.46 A.w. 68.97 
n.s. 82.74 ..,. 87,tl 
w.n. 77 .. 41 I.S. 89.86 
J.w. "'t.&l :«.w. 84.48 

. w.-o. 98.68 n.s. ea.m 
c.s. M.ea n.o. .91l.l0 
l!.s. '15.80 D.D. 80.11 
Bt~HII S8.20 n.v. 86"3' 
I."P" 71.90 J.t. 62.21 
n.c. 19,.66 a.w. 87.13 
r.x. 67.24 r.x. 76.10 
t.s. 7'1.&9 a.!. 79.22 
w.a. 81.11 .r.s. 84.48 
a.r. 74 •• 6 (l,.J(.· GS.78 
a.c. 87.98 J.-"1. .?1.41 

Median ••• 04 . 81.0 • 
Meu 81.17 79.-K 
au a• 67 ... $$ 80-92 
Q.)). 4 .. 96 '1.01 

Re•d table ilh.Uit t ln Pa1r l , p.tapil •• ·'-'··.. ~!.de " lOOM or 
84 .. o~, pupil "'r. r," the other member or the pl\i.r a4t~ 
81,03, I.e~\~ in like I!JIIIt)ner tbr ••oee<.\ing paU'th 
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NAME 
HA'l'l!l 

A. 
B. 
c. 

PERSONAL HEALTH AND OUR ENVIRONMENT 

UNIT VIII SET X TEST I 

DIRECTIONS. In this test you will flrid a list of word~> ubove a list of statement~. You 
must pick out from this list some p!trticular word that will fit !~ JHnticulnr statement. 
Place the letter of the word that matches in the space to the right of t.hc scnt!:nee. 

Petri dishes G. 
Headache H. 
Hygeia I. 

Chloroform 
Alcohol 
Iodine 

M. Chicory 
N. Adulterant 
0. Cancer D. Saccharin J. Strychnine 

E. Cottonseed oil K. Apoplexy 
P. JlaJmolive soap 

F. Glucose 1. Appendicitis 

1. Traps in which we collect and study bacteria. 

2. The basis of many patent medicines used as home remedies. 
3. A drug which may be used in patent medicine, and yet need not be dis~ 

closed on the label under the present law. 

4. A disease sometimes resulting from excessive use of alcohol. 

5. A chemical into which saccharin will dissolve and sugar will not. 

6. A disease which has never been cured by the use of drugs. 

7. An adulterant or substitute sometimes used for olive oil. 

8. An adulterant commonly used in coffee. 
9. An impurity put into foods or other materials to reduce the cost of manu­

facture. 
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Q. Kaffee Hag 
R. Fly traps 

Answers Score 

1. ------- ( ) 

2. -- ... ..., ___ ( ) 

3. ___ ..., ___ 
( ) 

4. ------- ( ) 

5 . .., ______ ( ) 

6. ------- ( ) 

7. ------- ( ) 

8. ------- ( ) 

9. ------- ( ) 

i'---------------------""'""" 
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CLASS DATE RATING 
NAME 

UNIT VIII SET X TEST II 

DIRECTIONS. In each group below is a partial statement followed by five phrases, any of 
which will complete the statement. Write yes after the statements which are true and 
no after the others. All, any, or none of the completions may be true statements. 

Answers Score 

1. Habits which would increase one's health, efficiency, and happiness are : 
(a) To discuss the unpleasant happenings of the day at the evening meal. a. ------- ( 

(b) To take a 15-minute rest before and after each meal. b. ------- ( 

(c) To .take a four-mile hike each evening just before dinner. c. ------- ( 

(d) To eat large quantities of meat and eggs every day. d. ------- ( 

(e) To have a regular time each day for bowel movement. e. ------- ( 

2. A city should tax her citizens to raise money: 
(a) for public parks. a. ------- ( 
(b) for the inspection of all refrigerators used in the private homes of the 

city. b. ------- ( 

(c) for the disposal of ashes and garbage. 

(d) for the inspection of all grocery stores. 

(e) for furnishing each child with playground equipment at his home. 

3. Tobacco: 
(a) contains a deadly poison called nicotine. 

(b) has an opiate effect. 

(c) used in cigarettes has been proved to be a benefit to college students. 

(d) smoking easily becomes a habit which is difficult to break. 

(e) has been proved to contain a narcotic drug. 
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c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

4. s. 
(£ 
(1 

6. 

( 

( 



4. Some patent medicines advertised in magazines and sold in drug Ht.om;: 
(a) may legally contain as much as t ttlcohol. 
(b) may legally contain the poison, arsenic, without disclosing it on the 

label. 

(c) claim to be a cure for any and every kind of disease. 

(d) might cause those habitually using them to become drug addicts. 

45 

IJ. ------- ( 

c. ------- t 

d. ------- ( 

(e) contain nothing of any medicinal value. e. ------- ( 

5. Lasting habits of clean, straight, unselfish thinking : 

(a) provide the best insurance for a happy, useful life. a. -·----- ( 
(b) may be developed by having plenty of work and play of a worthwhile 

nature to occupy all of our time. b. ------- ( 

(c) are necessary factors in the making of a good citizen. c. __ ---- _ ( 
(d) are formed by never allowing ourselves to think any but clean, straight, 

unselfish thoughts. d.------- ( 

(e) will prevent us from entering certain types of work. e. -·---·- ( 

6. Individual paper towels are used in our public schools : 
(a) because they cost less than roller towels. a.-·----- ( 

(b) because they do not have to be laundered. b. ------- ( 

(c) to prevent the transfer of germs from one individual to another. c. ------- ( 
(d) to destroy the germs which may be on the hands. of those using the 

towels. d. ------- ( 

(e) because they dry the hands better than other kinds of towels. e. - -- - --- ( 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

CLASS DATE RATING 

UNIT VIII SET X TEST III 

DmEa.rroNs. In the test below you will :find at the left certain statements and at ~he 
right certuin phruses. You are to pick from the list of phrases a parti?ular phrase which 
matches a particular statement. Place the letter of the proper phrase m the space at the 
right. 

Statements 

A moist cloth should always be 
used for dusting because 
Excessive use of alcohol is dan-
gerous because 
Most headache cures are harmful 
because 
School lunches should be wrapped 
in waxed paper because 
The Pure I~ood and Drugs Act 
does not always prevent the sale 
of adulterated foods because 
Public city parks are healthful 
placf1s because 
Many people buy and use food 
contrdning harmful adulterants 
hi~Cillll'lC 

Every bedroom should be flooded 
with sunlight because 
Plenty of green vegetables should 
he eaten because 
Wn H}wuld always use a handker-
chief when coughing because 

A. 

B. 

Phrases 

of the vitamins which they con­
tain. 
they contain ru·ugs which depress 
the heart action and deaden the 
sensation of pain. 

Answers Score 

1. ------- ( ) 

2. ------- ( 

c. it gives protection from dust and 3. ------- ( 
bacteria. 

D. they are inexpensive. 4. ------ - ( 
E. of the limited power given the 

Federal government. 
F. it collects bacteria without scat- 5. ------- ( ) 

tering them. 
G. it lowers the resistance of the 6. ------- ( ) 

body to disease. 
H. it is often used in patent medi-

I. 

J. 

cine. 7. ------- ( ) 
it is one of the best germ killers 
known. 8. ------- ( 
they do not read and understand 
the labels o:o. the food which tells 9. - --- --- ( 
of the adulterant or preservative 
used. 10. _______ ( 

K. it gives the woodwork a nice 
gloss. 

L. the headache is a sign that the 
body is ailing. 

M. it is the best way to keep the 
foods from spoiling. 

N. the air is nearly free from dust 
and bacteria there. 

0. of the danger of spreading bac­
teria to other people. 

P. it is one of the best germ killers 
known. 

[ 50 ] 
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~N~AM~E----------------------------~~CL~A~SS~------RD~A1~~L'------~lfu1A~1W'ING~----

UNIT VIII SET X TEST IV 

Dm~cTIONS. Stud~ the diagram carefull~. Think back on any experiment or dcmon­
stratwn that you might apply to the solutiOn of this problem. 

I know that air passes into my bedroom window at 

(1) ____ and passes out through (2) ----because in the 

experiment with the ventilation box air passed in 

through the (3) ----holes and out through the (4) ---­

holes. This was because an equal volume of hot air 

weighs (5) ____ than an equal volume of cold air. 

Therefore the cold air comes in through the (6) ----

opening and (7) ____ the heated air out through the 

(8) ____ opening. This makes the circulation of air 

we call (9) ----· 
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Answers Score 

1. --------------------------- ( 

2. --------------------------- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( ) 



nt;an:D.tlll o i' Teat II 

(Di•easts and Hew ~ Fight Them) 

-.cable XI shows the per oen t score made by eaah pupil in Test IX, and 

Figut-o 9 shows the ranld.n.g of' $Qeh pair M! pupils vrith eaoh other and with 

the other pairt. Xt snows also the lllt'Jo.:te.ns of' eaoh elMs. 

The highest per eent. nbl~~tty, we.s :mllde by a pupil in the exp~rimen.tal 

olEUJa. !he highest SQo:re in the leoture olau was eig;ht;y .. two, eight per 

om t les$ than the highest soo:ra in the exparimentd olHss.. 'rhe lowest per 

OPn t waa tb.i :rty-one Md. was. :t.11ade in the leoture groupJ the loweet per cent 

in 'the o.xpi'.Drimantal ola.u 'M!t&J tii"ty per oen.t, nineteen :per cent mwe than the 

lowest aeo:re in the leetu:re olass, 

;!he per oenta o£ sixteen pupils in the experimental class exceeded 

the p&r em ts o£ the sixteen pupils with whom fuey were p&.ired in the lecd::urfil 

olass. ln the other four pair~ the pup:tl1 in the leetur~ olatJI\t exoq,sdoli the 

pupils in the exper,tmental olau., 

In pail" numbor nine the pupil in the oxperimenta.l ulass exoe&dE~d the 

pupil in the leo"W.re oltu~s by elev~ per oent, while in pt~.ir eighteen a 

~gin of tw«.t ty•two per cent sepa.ra ted the two, the score 'boing in favor of 

the exp$l"ilnental pupil, 

ln unit nino, ":Piururet and 'ftow Wt~ Fight '.t'hemJ" there w&.s a signi!'ioant 

ditfe:rf!m.O& in tho medians of the two olauos.t in favor of the experimental 

olus. The tnedhn of the experimental '-'lan wu seventy-eight and that of' the 

lecture • s1xty .. two. 

In thie unit muoh time was 1pen t with the experim.ental gzooup in atud:y· 

ing bao"lutrie. under the miorosoopo to determint the dit:f.'erenoe in thote that 

cause the 'VIU"ious dilea$u. ~ill etudy need ·to oreate a desire o:n the part 

o.r the pupil to learn JII.Ore about va.oe1nat1on. anti toxin, immunity, u.d the 



'" oausu and. results of the more oomman d.iaeuu. The tact that baoterie. 

could be teen :made the study or tl'dt unit lll.OSt internting to the •~peri­

mental class. 

As :f'ar as this study goes • the ·in te:rest that can be created by the 

experimental method of teaching would elearly indicate that it h tho bette%" 

methOd of teaching th.ia kind of material. 



Pair 
lhnnber 

l 
I 
3 
4 
8 
6 

' a 
9 

10 
11 
1.2 
13 
14 
11 
16 
17 
18 
19 
20 

TA.Bl,E XI 

SOOlii:ES MADE BY PUPILS IN' tmSt !X 
(DISEASES AND HOW WE FIGHT IJlU!JM) 

tiOi'U!E EXPERIME!f'J.'AL 

lame· Jhrae 
ot Per of Per 

Pupil. Cent Pupil Oent 

ll.,T,. 62.08 t .• r. 81.43 
IJT. 70,00 :D.v. 81,45 

'·'· 60~67 A,E, 90,00 
S ... b'Lt . 3l .• •U v.H .• 65,86 
'R.G. '70 .• 00 R,w.· so.oo 
s.s t $2.86 .A,W. 65;71 
D.s. 153~33 )l,l:i t 76~11 
w.:a:~ 62,8$ m.s. 87,.14 
a.w. 74,19 X/W. 85.11 
w,.o~ 68.67 p,g. 84.29 
a.sl 77.~4 n~e. 88,87 
a,s. 63,12 »~D· 64,P.9 
a~:a. 64;2.9 Jhl\ 85.72 
'! .P • 68,5'7 J.s. 67.93 
n.o. n.ss x.w • .• 

82.85. 
F,lt;. . 62 .• 81 F.K. eo.oo 
x.s- 85,71 R.f~ '71 ~43 
W,Jl~ 62.,$& J.s. 8'~29 
l!.JC, (:31 ~43 G.l:. 64,.28 
a.o .. 72,.66 J:w. 62~86 

Jledit.n 62-05 78!'05 
Me en 82.35 ?4.47 
Range 31·62 50-90 
Q, th s~4:s lO.Slf 

lead table thus, !i1. }':>a.ir 1,. pupil "••'-'•" made a lli(,)Ore or 
62.0$%& pupil •..r.r .. "' the o th•r Jrusrnbtr of' the pair made 
81.43, Je•d in lia lla:mJ.tr for succeeding pairt .. 

4S 
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Read Figure thus: the 
member of pair 6 in 
the lecture olasa made 
a score of 82, the 
pupil in the experi­
mental cl as a made 65 • 
The median of the lecture 
class was 63.5. and of 
the experimental 1 78.5. 

....... :::::.:.::;: ..... 
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0 10 20 

Figure 9 

Ranking of Pupils in Test IX (Diseases and How We Fight Them) 
(Scores of pupils in lecture class in descending order) 



NAME CLASS' DATE U.A'l'ING 

DISEASES AND HOW WE FIGHT THEM 

UNIT IX SET X TEST I 

DIRECTIONS, In this test yo,u will find a list of words above a list of st.atements. You 
mt1st pick out from this list some particular word that will fit a particular statement. 
Place the letter of the word that matches in the space to the right of the sentence. 

A. Terminal I. Toxins P. Spinthariscope W. Dick test 
B. Smallpox J. Hands Q. Schick test X. Typhoid fever 
c. Yellow fever K. 
D. Tuberculosis L. 

Meteorite 
Trichina 

R. A head cold 
S. Antibodies 

Y. Concurrent 
Z. · Rheumatism 

E. Cancer M. 
F. Sunlight N. 
G. Degenerative 0. 

Diarrhea 
Jenner test 
X-ray machine 

T. Microih·ganisms 
U. Mosquitoes 
V. Diphtheria 

AA. Deficiency 
BB. Elephantiasis 
CO. Measles 

H. Hookworm 

1. A dfsease of unknown origin. 

2. The kind of diseases caused by the breakdown of various parts of the body. 

3. One of the greatest natural enemies of germs. 

4. The final disinfection after the disease is over. 

5. A common infective disease of the lungs. 

6. The first disease ever to be prevented by the use of vaccination. 

7. A parasite of the southern states which causes shiftlessness and ill health 
among the people infected with it. 

8. A disease caused by organisms which are carried by mosquitoes. 

9. The cause of all infectious ·diseases. 

10. An instrument used in detecting infected teeth. 

11. The common ailment which the first symptoms of almost all child's 
diseases is like. 

12. The protective substances manufactured by the body to protect itself 
against the poisons made by disease germs. 

13. The test; given to determine whethm· children would tnko scarlet fever if 
exposed to it. 

Answers Score 

1. - .,. _____ ( 

2. ------- ( 

3. ------- ( 

4. ------- ( 

5. ------- (~ 

6. ------- ( 

7. ------- ( 

8. ------- ( 

9. ------- ( 

10. ------- ( 

11.------- ( 

12. ------- ( 

13. ------- ( 

). 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

14. A small pamsitic worm which may got into our bodies through tho pork 
we en(;. 14. ------- ( ) 
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NAME CLASS DATE RATING 

UNIT IX SET X TEST II 

DIRECTIONS. In each group below is a partial statement followed by five phrases, any of 
which will complete the statement. Write yes after the statements which are true and 
no after the others. All, any, or none of the completions may be true statements. 

Answers Score 
1. The body protects itself against disease germs: 

(a) by a covering of skin. a.·--·--- ( 

(b) by having corpuscles in the blood which are able to destroy germs. b. ·------ ( 
(c) .by cells which secrete substances capable of making harmless the poi-

sons which the germs give off. c. ------- ( 

(d) by cells which secrete substances capable of destroying the germs. d. ------- ( 

(e) by the production of antibodies. e. ------- ( 

2. Measles: 

(a) is a disease with beginning symptoms much like a head cold. a.------- ( 

(b) is not in the contagious stage until after the body is covered with a rash. b. _______ ( 

(c) have been made less dangerous by the use of an antitoxin. c. ___ --·- ( 

(d) is a disease in which concurrent disinfection is of little value. d. __ • ____ ( 

(e) may leave the patient with defective eyes. e. _______ ( 

3. Rheumatism : 
(a) may be caused by infections. a. _ _ _ _ _ _ _ ( 

(b) might be caused by poisons coming from infected tonsils. b. -·---·- ( 

(c) is a disease which afflicts only elderly people. c. ··--··- ( 

(d) is a deficiency disease. d. ------- ( 

(e) might be remedied by extracting infected teeth. e.------- ( 
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!iAME 

4. Yellow fe"\i 
(a) might 

(b) might 
(c) might 

the di. 

r (d) is con: 

(e) might 

5. The bubo: 

(a) is oftE 

(b) hasnc 

(c) is ad 

(d) is a g1 

(e) is oftE 

6. The comr 

(a) often 
(b) come: 

filth. 

(c) is the 

(d) cann< 

(e) is a c 

DI 
lll 
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4. Yell ow fever : Answers Score 

(a) might be contracted by sleeping in contaminated bC<llinens. 

(b) might be contracted by being bit by the malarit1 mosquito. 
(c) might be contracted by being in the same room with 11 person lmving 

the disease. 

(d) is commonly carried from place to place by flies. 

(e) might be prevented by the destruction of all kinds of mosquitoes. 

5. The bubonic plague : 

(a) is often carried directly to man by rats. 

(b) has never been known to afflict people in North America. 

(c) is a disease common among rats. 

(d) is a germ disease. 

a. ------- ( 

b. ------- ( 

c.------- ( 

d. ------- ( 

e.------- ( 

a. ------- ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

) 

) 

) 

(e) is often carried directly to man by fleas. e. -.----- ( ) 

6. The common house fly : 

(a) often carries typhoid germs on his feet. a.------- ( 
(b) comes from the maggots commonly seen in horse manure and other 

filth. ' b. ------- ( ) 

(c) is the cause of the trichina worm in pork. c. ------- ( 

(d) cannot breed and grow in the presence of borax. d. ------- ( 

(e) is a one-celled animal parasite. e. ------- ( 
------------------------

UNIT_ IX SET X TEST III 

DIRECTIONS. Name the insect in the first space at the right and then label the stages 
in the life history of tl1is insect. 

Answers Score 

1. ------------------------ ( ) 

2. ------------------------ ( 
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NAME CLASS DATE RATING 

UNIT IX SET X TEST IV 

DIRECTIONS. Study the graphs carefully before you attempt to fill in the blanks in the 
numbered spaces to the right of the sentences. 

The two graphs show similar conditions in two 

widely separated states. In both states the climatic 

conditions give a (1) ---- (2) ---- when flies cannot 

breed and a (3) ---- (4) --- .. when flies breed rapidly. 

Since the (5) ____ (6) ---- of the fly takes only (7) ___ _ 

Answers Score 

1. --------------------------- ( ) 

2. --------------------------- ( 

3. --------------------------- ( 

4. --------------------------- ( ) 

weeks in warm weather and since each female fly may 5_ --------------------------- ( 
lay (8) ----eggs, it is evident that the rise of deaths to 

their highest point in (9) ---- coincides with the 

(10) ---- number of (11) ---- during that month. 

These graphs clearly show the relation between (12) ___ _ 

(13) ---- that may be spread by (14) ____ and the 

actual occurrence of (15) ----· 
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6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( 

) 

) 

) 

10. --------------------------- ( ) 

11. --------------------------- ( ) 

12. --------------------------- ( ) 

13. --------------------------- ( ) 

14. ______ ...: ____________________ ( ) 

15. --------------------------- ( 

Cop 
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N ~2AM~E~------------------------------~C~I~,AS~-------~DA~T~E~'------~R~A~1~'I~N~G ______ __ 

UNIT IX SET X TEST V 

DIRECTIONS, In ~he test below you will find at the left certain statements and at the 
right certain phrases. You are to pick out from the list at the right a particular phrase 
which matches a particular statement. Place the letter of the proper phrase in the space 
at the right. 

Statements 

1. It is dangerous to go near a person 
having an infectious disease be~ 
cause 

2. Teeth may become a source of 
danger because 

3. The incubation period of a disease 
is most important from a public 
health standpoint because 

4. The antitoxin treatment if given 
in time will cure diphtheria be­
cause 

5. Vaccination against typhoid will 
be a preventive of that disease 
because 

6. The Anopheles mosquito is 
proven to carry malaria because 

Copyri1lht by Amerlmm l3nok Cornp11ny 

Phrases 

A. doctors recommend it for this 
purpose. 

B. droplets are scattered by mouth 
spray to a distance of 3 or 4 feet. 

C. if you touch them you will get 
the disease. 

D. , a part of the life cycle of the para­
site is carried on in its own body. 

E. specific antibodies are thus 
formed in the blood which pro­
tects us against this disease. 

F. at that time a person may spread 
the disease to others most readily. 

G. the antitoxin is most carefully 
prepared and is sterile. 

H. we do not brush them night and 
morning. 

I. malaria is always found in 
swampy places where these mos­
quitoes live. 

J. basal pus pockets are often 
centers of infection. 

K. it will neutralize or destroy the 
toxin caused by that specific 
germ. 

I 57 J 

Answers Score 

1. ------- ( ) 

2. ------- ( ) 

3. ~------ ( ) 

4. ------- ( ) 

5. ------- ( ) 

6. ------- ( } 



11 

Jteaulv ot felt X 

( loNa ell ·aow !hey are ~lAde) 

!a'blt Xl I showe the par o~~at eGere aru,de by eaoh pupil in 'teat X. 

Pip.t:re 10 thowt'A the Yll1ldnc· of •ach pe.ir of pup:Ua in the u.me tett with 

each other ua wi'tlh the other peirlJ. 1'he media.ne or the two oll.uee M"e 

fllao ub-.. 

,_._ pup!..1a in the eqetlmental claaa made the bighett ~erocmt. ninety ... 

one • 1h• hi pelt. aQOre !11 tht lecture ol.Aa• ne eight;y-aeven. The lowtst 

per oeD\,. fority.two, was mde in the leotu.re ole.at and wu· tlwee per c~~mt 

lese than the lcw•a~t IOQ:r• in tM experim•ntal ola.is. 

'l"he llth.U.an ot tile ltetur• ela•a exoteded that of th• cntptri:mti'ltal by 

ebc per oet. rut cU.ttercoe ia not dpit1oant • but don haw eighty-tout 

ohamoea out ot a. ha4J'ed. of belng tipU•io~ont. 

The reaultl'll or ~~.a test would tndiaate that itle lecw:re m•thod or 
teaching pro'Hd. DKUt tft\OOUI'i"ul in toaohilli th:ta· \mit. Uost of the -.tedal 

it a ;en•ral. ditWUiOJ.t trP• with fw demonattaUone. !best dqonatrfll.tiona 

are diloWJted and 111-uawated in the text~. ln the leown ol••• ttuu•e 

dlmOnattati<nut ..... tllq)1aU:utd am dieouaaed in <Jlau b~" th& instruato.-. and 

tide eeaed to 'be aore effective tbu a•tually ptrri'onain.g the experiment at 

was done· by tho e.xpftri.-'bal olaru1~ !hit •w~y stclwa that there 11 a tedcoy 

few 'the experimental ~t,toup to negle.o'b meh <tt the t.ribook utw:t al that 11 

called tor in 11• tn~. 

The per ome -.de b.v tourteen "leo'bu.re" p-upUa exceeded \bout JUd:e 'by 

thfl far'tee "'txpertmwte.l" pupila wi:tb 'Whma they wert pai~ed. One p.h· made 

tho .-..- toore, ltld :tn th• Obher five p~~.irt th.e "experhl~~mtal_. pupils txtefldtcl 

the "lootutth" 



u 

:tn paw nine the pupU in -the leoture C)la.n exceeded the pup:U ia 

the experimental cla.u seven per oenta in pair e:4!;hteen the pupil in the 

expertnental olasa exceeded the pupil in the leoture olaas four per cent. 



Pair 
'.thmlber 

1 
2 
3 
4 
5 
$ 
1 
8 
9 

10 
ll 
11 
13 
14 
u 
18 
17 
18 
19 
20 

'l'ABL1l XII 

S'OORES lUDE BY PUPILS lN BtU X 
(lOUIS AND MQ!f' THEY AU MADE) 

LECTWI nnnumTAL 
Name lame 
ot PIT ot Per 

Pupil Oent ,, Pu.pU. Cent 

•-t,. fla .• oz r.r. 64.~58 
E.l_. '70 .• 83 t>.u. '14.83 
Jt.S .• n .• ae JuS .• .· ee.as 
S..N. 68.76 v.R .• 62 .• 60 
R.G .. $3 .. $3 a .• w. 79.17 
B.s. 79'.1$ A/fl. 48.83 
n.s. 66-61 }1.!. Sl.05 
r .• H. 6fh$'7 •• s, 613.6'7 
:a .w. n.zg »•W • 70,63 
w.o. 62,50 n.s. · 56.33 
o .. s. 61,71 p .. c. as.,ss 
s.&. '1Q,83 D.D. so.oo 
J.B .• '11.08 n .. v. 83. '15 
l.P. u.as m.s. 45.89 
'Il:..C, 83.33 a.w. 91 .• 67 
. , ,It. $4~01 r.x • 60.42 
~~~. '12.09 'Jt.!f' .• 71 .• 08 
w.1. 87.50 J.s. 91.$7 
a:.x. 81.26 G.l:. 58~35 

R.o. 8?.80 J,;w. 64.17 

JlediN! 71.04 65 .. 07 

••• f1.81 66'.8~ 

Range 42·87 45-91 
Q. 1'). 8.33 11.00 

Read 'be.bla thutt In Pa.ir l., pupil "M.!·" Jua.da a aoore 
of sa .• oS%;~ pupil'!.,_ '1'1 ihe oth•r tnfmlbtl" of tht pair li\Adt 
64. 58%'. · Read in tiJ~e. ae.nner f.'or a\loottading pAir a. 
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Read Figure thus: the 
member of pair 18 in 
the lecture class made 
a score of 87, the 
pupil in the experi­
mental class made 91. 
The median of the 
lecture class was 71.4, 
and of the experimental, 
65.7. 

I I 
90 100 

Ranking of Pupils in Test X {Home• e.nd How They Are Made) 

(Scores of pupils in lecture class in descending order) 



NAME CLASS DATE ltATING 

HOMES AND HOW THEY ARE MADE 

UNIT X SET X TEST I 

DIRECTIONS. Indicate which of the following statements are true or false by ma1'king 
out the reply you do not want. T equals True. F equals False. 

Answers Score 

1. The first homes were probably in caves. 1. T F ( 

2. Most public buildings of the Greeks or Romans were built of wood. 2. T F ( 

3. The safest type of earthquake-proof building is one built of bricks. 3. T F ( ) 

4. A kitchen should be large and roomy with plenty of distance between 
the sink and the cup board. 4. T F ( 

5. Trees are of little value for the home grounds because they take so 
much good out of the soil. 5. T F ( 

6. The vent pipe in the bathroom brings in fresh air. 6. T F ( ) 

7. In the septic tank there are two types of bacteria at work. 7. T F ( ) 

8. Oak, hickory, birch, and beech are examples of hardwoods. 8. T F ( 

9. Wood treated with creosote resists boring insects. 9. T F ( ) 

10. Sandstone is much used in building because of its durability. 10. T F "( ) 

11. Concrete was used in ancient Roman times. 11. T F ( ) 

12. Limestone is a necessary raw material for making cement. 12. T F ( ) 

13. Varnish and shellac are made of the same materials. 13. T F ( ) 

14. A bright tin surface, if exposed to water, will not rust. 14. T F ( ) 

15. Close-grained woods, such as birch and maple, do not need a filler. 15. T F ( ) 
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NAME CLASS DATE RATING 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

UNIT X SET X TEST II 

DIRECTIONS. In the test below you will find at the left certain statements and at 
the right certain phrases. You are to choose a particular phrase to fit a particular 
statement. Place the letter of the proper phrase in the space at the right. 

Statements Phrases Answers Score 

Plain walls are better than figured A. they are easier to cut. 
walls because B. there are so many wastes to be 1. ------- ( 
The hygienic reason why a kitchen disposed of 
should have all surfaces enameled 0. they are more restful to the eye. 
or tiled is because D. it looks better. 2. ------- ( 

E. it can be more easily kept clean. 
Sewers are necessary because F. they do not cost much. 3. ------- ( 
A septic tank is a hygienic method G. the bacteria in it decompose all 
of sewage disposal because the organic matter. 4. ------- ( 
Hardwoods are more useful for H. it has a baffle plate which strains 
trim than softwoods because out the solid wastes. 5. ----'--- ( 
Stucco is much used as a covering I. they are more durable. 
for small houses because J. it is waterproof, durable, and 6. ------- ( 

cheap. 
Paint is used in building because K. it protects materials from oxida- 7. ------- ( 

tion. 

UNIT X SET X TEST III 

DIRECTIONS. Read the problem through carefully before you attempt to fill in the 
numbered blanks. 

You are planning to build a house in Southern Califomia and will use wood in the construction. 
In the numbered spaces below place opposite the kind of wood mentioned the part of the house in 
which that wood is used. 

Wood Used Answers Score 

1. Hemlock or yellow pine 1. --------------------------- ( ) 

2. Oak or yellow pine 2. --------------------------- )' 

3. Redwood or oak 3. --------------------------- ) 

4. Spruce or pine 4. --------------------------- ( ) 

5. Redwood 5. --------------------------- ( ) 

6. Mahogany " 6. --------------------------- ) 
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~· 
laents and at 
a Particular 

Answers s , COte. 

1. ----- ( --

2. -- ( -----
3. ---- ( ---

4. ------- ( 

5. ---...: ___ ( 

6. ------- ( 

7. ------- ( 

in the 

he construction. 
of the house in 

Score 

·------ ( 

------ ( )' 

------ ( ) 

) 

) 

CLASS DATE ltA.TtNO 

~ME 

UNIT X SET X TEST IV 

DIRECTIONS. ~tudy the pictures carefully before you attempt to fill in the numbered 

blanks at the nght. 

This diagram is to help understand the action of the ordinary toilet flush 

tank. If the flush tank is filled with water and one wishes to flush the toilet I 

he will open valve lettered (1) ___ _ 

by means of lever lettered. (2) ----· 

This allows the water to flow down­

ward through pipe (3) ----· When 

the valve closes again the water still 

continues to flow until its level is 

lowered to the point (4) ____ ,at which 

time the (5) ---- tube indicated by 

letter ( 6) ____ becomes filled with (7) __ - _ and the action stops. As the water 

Answers Score 

1. ------- ( 

2. ------- ( 

3. ------- ( ) 

4. ------- ( 

5. ------- ( 

6. ------- ( 

7. ------- ( 

8. ------- ( 

9. ------- ( 

) 

) 

) 

{9) ----· This allows the city water supply to enter the flush tank at 10. ------- ( ) 

(10) ____ through the pipe indicated by letter (11) ----· As the water level ) 11. ------- ( 

level lowers, valve (8) ____ is opened by the lowering of the ball float at 

rises, thepart indicated by letter (12) ----is raised and valve (13) ---- is 

closed at the time that the tank is filled. 

In these two diagrams the traps are indicated by letters (14) 

and (15) ----· These traps use 

{16) as a seal to prevent 

(17) from getting into the 

house from the (18) ___ -. The 

pipe lettered A is known as a 

(19) ---- pipe and furnishes an 

<>Utlet for (20) ---- gases. 

•Copyright by American Book CompanY 
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12. ------- ( ) 

13. ------- ( ) 

14. ------- ( ) 

15. ------- ( ) 

16. ------- ( ) 

17. ------- ( ) 

18. ------- ( ) 

19. ------- ( ) 

20. ------- ( 



Nediant of All Firat Semester Teate 

Table XI!I shows the m.edit.n for each pupil o£ ee.oh pt.ir in the 

first ten test• that oover the first eemeaterta work. 

66 

Figure ll ehowe the ranld.~ of' each pair of pupils with eaeh other 

end wi -til the other pairs on the.ir median a for the te teeta tha. t cover the 

Figure 12 and 13 thow .a eom.perhon of 'the per oent acores of' pdr 

eight and pair eighteen in the first ten tests. 

~,the highest m.fdi&.n wa.Q. eighty ... o~e and was made by a pupil in the 

experimental olfU\SJ thll\l highest median in the leoture ob.u w•a eighty. 

The lowest per eent in the e~rimcrtal ol.J.U wtu :t'ifty•W<>J the lowest pet 

cent in the 1 eoture clan was alto fifty-two. 

The median.a of eleven pupils :tn the e:tpetimeb.td ob.u exceeded the 

·. ~JQ..i$na of the eleven pupils with whom they were paired m the lecture olan. 
. . . 

ln nine pdrs the. pupils of the bo~re group exceeded tb.e pupils in the 

ex~rimental class. 
In the ten teata oonsidered here tte medians :in the experitnentlll olau 

exceeded those in the l•oture ol.au in the oa•ess they were the ume in 

one te~Jt, end the lecture class exoetded th(t experimental in :four teats. 



TABLE IIU 

MEOI.AlfS OF PER CENTS MADE BY PUPlLS JN 1'ES'!'S 
FIRST SEMESTER 

L:SOTURE EX PER TIIF.lN '!'At 

·-· 'le.t'll.e 
Pair of l?e:r o:f PE!r 

J'\U\her Pupil Oent Pupil Oent 

l M.1. 60.5 · f.,F; 6649 
2 t.tf. 75 .• 4 n.u. tu~~a 
s lt.~. 71.'7 A.E. 72,.4 
4r s .. w. 66.6 v.a • 64.1 

• a.e. '73 .• 1 Jt.W • $0.3 
6 :s.s. 69.2 A.W. 53.7 
7 D.S. 66.6'1 M.'EI. 81.06 
a N,H. 65.3 E~S. 66.87 
9 :a.w. 76 .• 47 :M.w. 73 .. $ 

10 w.o. ee.o u.s. 68.7 
11 o.a .• $8.6 n .. c .. 76,0 
12 .s.s.. 55 .• 5 D .D • 62;5 
13 ll~ n. eo.e n.v. 63.'15 
14 :r;.,.p. 62.7 E.s ..• 66.2 
15 1) .c. .. '16.~$ a.w • 81.9 
16· r.x. 64.1 r.x. 68 .• 8 
1? x.s. 65.8 R.'l'. 71.6 
18 w.a. 78.1 J'.S. 75.1 
1'9 a.x.. 70 .•. $ G.'l(. 64.4 
20 R.c. ao.a J.W+ 54.8 

Xedi..n 67.3 sa.:r 
Jlee:n .:16.8 66.58 
lange 52·80 52 ... 81 
Q .• n. 8,82 9.12 

Read tlllible thuu ln Pair l., pupil .. K .. ~.'* made a uore 
ot SO.~J pupil "'T .• F .. / 1 tho other member of the pair .. 
made 65 .• ~. ltad m Uke Jlltmner for IIU(IOeeding pairs. 
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Legend 

f¥=;:~::•• ••••:, . .-4 ~;:~~~~~!entFll 58 

, ir nwnber 
) 

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

··---········:··:········ 

·.:·.;;.: 

I·· ...... ~:::c ..... ;:c . . ::.: 

·- """""" 

...... I 

Read Fi:gure thus : the mem­
ber of pair 20 in the lecture 
class made a so ore of 54. 
The median of the leott:r e 
class was 67.3 1 and of the 
experimental, 68.7. 

~~ c e11 t !;; 1 1 1 I I I I I I 
o 10 ;w 30 40 50 60 70 no 90 

Figure 11 

Ranking of Pupils in Medians of All Tests 
:First Semester 

100 

(Scores of pupils in lecture class in descending order) 
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Ji'ipre 11 llh(JWJ a ocnnp•rieon of the two pupila who had the g:rea.teat 

,.:riatton in the control. Tt.te variation was in favor or the e::tpe:rimctal 

pupil. 

It ia interesting to nott that the pupil 1n the lecture clau ex .. 

oe$dtd the pupil in thi!t e:xperiaental class in four of the. ten teats and was 

exoeed.ed b;y the ,._ pupil ~. the other eix testa. 

Th~• were only twc> tes't;il$ in which there was a great dit'hrence in 

the toores of' the two pupils. !his difference "AS round. in teats eight t~.nd 

nine, In considering the entire olau in thue two teats, there was a slight 

d.1tterenoa in tavor et the experimental clast in t•st nine. Since th.ere waa 

a significant dU.':f'ertnoe in :r.vor of the experimental claea in t~at nine, 

one would expect the e.xperimeniu~.l pupil to exceed the lecture pupil in that 

test. In tut eight the cm.l;y explanation that cu be given f'or the results 

i8 the fact that the pupil in thet leot\tre oh.aa was e.baen t two daye whcnl 

'\hie 1.mi t was being •tud.:led,. 



' : ',., ..... ,. .. 

Legend: 
: . - : :, ., " ~ : "" ~ " : .. : ~ .. 

Pair Eighteen Pupil X·- Lectu1~e ... 

Percents 

90 

80 

70 

60 

50 

40 

~ I; /. ~ "' I 

·~ I v \ ...... 

)~ ~ 

\ I 
1/ II 
" / 

\I 
) \ / 

1 .2 3 4 5 6 7 8 9 10 

Number of test 

J'igUl"G 12 

l.ank:illg of Pupil$ in Pair J1ghteen in. the lir•t ~en Telta 

Read Figure thua t the pupil in the ltoture olue made a uort of 
'74%~ cd tho pupil in th$ oxptrimental u.d• 77'f, in te1t one. lead 
uooree on •uooeedin& teeta in like manner. 

eo 



11 

Figure 13 show·a a ooBp&ril!lon of pair n:tn•• the two pupils who had 

th.e l.;Jast 'Vt\ria.tion. in the oontrol. i'his pair wa.s :ll:IAde up of identiod 

twin girls. 

It ie interesting to ncte that the experimental pupil exoeeded. the 

leoture. pupil in four "bettiiiJ 'tile results nre tbt I!J8.llle in one teat, and 

the leoture pupil exceeded the leo'bu.re pupil in teata tight ~md nine .,., 

wad the oaee. in the r~~ulta of pe.it'- eighteen. 1'hia might b• an indioation 

that nature o!.' n.terial hall eanething to do with the results obtained. trom. 
' 

the two methode ot teaching • 

fht medifl¥1 tor the lectur• pupil in the ten teat• wae Bixty..nine. 

and tor intG pupil in the experi:mcte.l olu• it was eixtr--f'our. Tbil ehowa 

that a• far aa ihie pair gotui the lecture method would 'be slightly f'a'IOred 
' . ' 



Legend: 

Pair Nine Pupil X-- Lecture 

Pupil Y -·· .. ···--· Experimental 

Percents 
90 

80 

70 

60 

50 

40 

1-" 

~ r----- \ 
/) '\ \ 

1\ 
'··, .. 

I / ""'"') 
E-

~\ V\ I 
J 

.• 

1 3 4 5 6 7 8 9 10 

Number of tunt 

ri(ltr• 13 

Ranking of Pupil• in Pair line in Firat !en Teets 

lltad. Figure thutu the pupil in the hoturt elan -.de a uore 
or 8'17(, t~~nd tb.t pup:t1 in the •xp•r1m.mtal made 7'$ in 1Hut one. 
lead uore1 0111. auooetd:1na; tutu in like Jd.1mtr. 
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In taoh teat '\he mediens, quartile on" 1 quartile thrn 1 ~d que~.rtilt 

deviation were eonddsr«~d ~n figuring the signif'ioan.ce of tb.e dif:t'trenoes 

in per oentu in the mediane of te.oh o~e.ea. Sta.tist:l.o.Uly, there must be 11. 

v-.riation of approximately ten per cent in the medians 1n order to hii.\Te e. 

dgnirioant differfolnoe. In cnly one oi' tb.e ten tuts tn.e.t w•r• givtU1 the 

first IUiltEIIttr Wei't the m:l.l\l,t:I.Otdl great .tl).OUgh to be •tatilllttioally dgn.ifi• 

. eant, 4\rld t:OO.t wat in fa'Vd,)!> ot the experimente.l oluaj ln .t.,•ta. nve, eeven, 

~and ten the l&~tu:re ol.Ass exceeded the t7lPtrimen.tt.l olU$ in llle~im. p$r 

.. oent• ~ In 'these teats the ob4neea ~re ninet1-seve1 eighty-eight, and 

eighty-f01,1r out of one b.tmo,4r.t4,t riillll!ltoti vely, "that the di!'ftreno~u• were iig ... 
. ··-·1: 

n:l.fioant; l'Vl11lt in the otht11r tfuoee auea, -w'he:re the e~erilll.en.t~l, olau 
I 

meditult exceeded the lecture ole.u median$; they ower& d~ty .. two. ai~ty·llle'Ven, 
' ~j,, 

amount and not significant. 

fest nine covered the unit "l>iuase! and How We Fight !heDt." In this 

test the experimental cl Ulll excttded tm leoture olus by thirtetn per oent 

on the JnediQna. Sinoe thil!lil a tign:U'ioant di:tterence.; itwould indicate 

that the labo:ra'b:>ry and :experimental :method of teaching is Nperior to the 

hcture method in teaching this k:ix:d ot material, 'While in tetlohing the unit 

"How Water Serves Man," which h unit tiw; th& leotu.re •thod or teaohmc 

. aenus to be the bette:r m.e1:hod• 
The a tudy or this iirst ••eater would :Indicate there h M tignifi• 

oan t di fferenoe in two methode of teaching when the entirfi!i aauter ot work 

is oonside:red, but that there are ad.'flllntagee in either me't#Jod ln t•aohina 



di:f'ferct kinds oi\ ma te.rial. Material woh 11 that oowred b;r uxd. 1:1 one • 

t~:aow to control Our Env:tr~t," unit t:L~, "OUr Clothing," ~d unit n:t.nt., 

"Diset.JtB snd 1fQtf We Fight 'nea,tt 1i 4eti~itel;y expedm.,tll ••'h~ial, a.o .. 
. ,"l . . 

oording to th:l.t t'Wdy. ln these three unitt thtu•e •• a •W~illll 41tterenoct 

in favor ot the experi••ntal ••thod. Xt .,.,_, that ·the •tut• ot the .._ .. 

wid in thd8e urd.ta la .-ueh that tlhe exped•eatd meitto! ot tt«Ohin& or('l;ated 

fiOre s.nterest. !ht!'•• three ·unite oont..ined tur;perblental sterial the.t m.t 

nat e~lain~Xi by th• tex1# and wa.e worked out in the eJtperiaente.l ol an • 

In -the t1 ve uni t1 whu•e. 'the lecrturt olau ao•edtd, tht ex.p4urimMkl 

clJsa tttott ot th~ .Gsptn1 . .nta1mat.-i.al wat well lllwa~rawd bY tUaa;r.._. 

al'ld .ti P.}lre• in the te;d; M 

l:t:J.. tht other w 'aite where t!:un•e wu not a ••~•d. e.l differ••• in 

the rtuJJttlta of' the t~tustt, the a'Mri-.1 eowrd by' the witt wall :moetly a 

general dilouuioa ot the eubjoo"• 

Aa tar e.a thi·a ttudy goea,. experia:umtt th•t are well illuttre.ted b;y 

diar;rUtt -.d t.f.~tU"ea and e~1cd.tu•4 by the autbo:r of' tblll text oe.n be taught 

by the l$.otur• meishod to en &l.d"ff.ntag;ea but material thl¢ is not illuatr.attd 

aa was ahown 1n tb• thr'•• unitt m~~mtioned abo'ITtl OM be 'bett ta.ught by 'hhe 

experim~t$1 method. 



CHAPTER l:tl 

RESULTS OF TESTS FOR SECOND SEMES TJ!JR 

The same procedure was followed durin& the ••oond nm.nter aa in 

the first exoept that the two clauee wert reversed. 'l'he "leotu.re ola.u 11 

of the first semester wae taught by the expe:rime tal 1118th()d the 8eoond 

semester; :and the "exper·imen.tal ela.aa11 or the firet aaester we.s taught by 

the lecture method the teoond umester. By renr111~ the ola••••, u· there 

11 a ten.deney £or any pupil to exod the pupil with whom he h paired :re• 

ga.rdless of method used; it 1hould shew up in the re•ulta or the testa for 

this semester. Thill also giwe the observer a. chanoe to ue the reaction 

o£ the pupil$ to each method •. There may be a potaibilitytha.t some pupila 

reaot favorably toward one method or the other; or to material ot a. di1'~ 

f'erent nature. 

Results of Tee.t n 

(Eleotrioity and Its Uses) 

Test XI covered "Eleotrioi ty .nd Its Uset, 1 "the first unit in the 

second aemesterts work. Table XIV abowe th• per cent made by eaoh pupil 

in this teat, while Figurt 14 1bowa the r•nking of noh ps.ir or pupilt with 

one anothE~r and also with the other pdra, The :medi .n ot eaob olae1 i8 al1o 

shown. 

The highest soo:re was ninety md was l!IAlde by a pupil in the experi"' 

mental olau. Thi• exceeded the highest aoore in tht l111o'!Nre Qlau by 1um 
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per omt. The loweat score in the lecture c1au wae 'thirteen, while the 

lowest so ore in the experimental was twenty-three. 

The per cents or eight pupils in the e:xperitneotal clan exceeded 

the per cents of the eigh:t pupih with WhQJil they wtre ·paired in tht lecture 

olaas- aDi in the othe:r ten pa.ira the per cents made by the pup:tla ot. the 

lecture clan exceeded those or the e.xperimental clan. The median of the 

experimeo.ta.l class was i'ifty-seven, and that of the lectutt elass fifty ... 

ninth fhe difference it not dgnii'ica.nt. There are fLf'ty'·eight thMcea out 

or a }l:und:red that 'the dift'~n·enot is a:tgnif'i~e.ntt There is not a materbl 

difference in the scores of the two olauea, 

In pair nwnbe:r nine (twins) • the pupil in the experimtm.td ola.n 

exceeded the pupil :in the lecture olau by three per cent, l:n pa.ir ~dghteen 

fue pupil in the lecture elus exoted.ed the pupil in the experime:nta.l olau 

fourteen per cent. (This is the pair with the greatest n.l"ia.tion in the 

control,. and this sem.etter in :favor of' the leowre pupil.) 

Since there ill not a :material difference in the results of the testa, 

one method of' teachi~ would mt be tavored (:rver another. It is :brtereat• 

ing to note 
1 

howt'Ve:r, that the highest eoo:re wae mad• in the experimental 

clan ani the 1owest in the leotureJ but the median of the lec.tun obu ex-­

oeeded 'that of' the experim$D.tlll olan two per oent. This would indioate 

that as a whole more pupils did a little better in the lecture olaea. 

The ms:beri al in this 'Wli t oontained many expori:m.en ts that were worked 

by the e.xperimentd olass. These e:xperiment!ll were 1llullltrated by d:l.qrUU~ 

and figures in the text and were studied ~ that IINUltr by tM leoture group. 

The resu.l tu or tlie teat would indicate ihat the leowre olau hd a 

elight but Ill tatia tio$lly indgn:1£'10N1 t ad..antage 1 at far IU thS.I etudy SO Ill • 



TABLE XIV 

HEDlA.blS or PER CD'l'S MADE BY PUPILS lN TES'r ELEVEN 
{ELECTRICITY AlW ITS USES) 

EXPm:um~nt LECTU!E 

Juut Jame 
Pair of 'hi' of Par 

lhnnber Pupil Cent Pupil Ccmt 

1 "·'· 58.5 T.r .. . 60.70 
2 ..... 74•80 D.M. $2.11 
a K.B .. 1$.0$ A..E. 60.58 
4 s.N .. 42,28 v.a. 49.16 
6 It. G. 7a.O$ a.w .. .50 .. 70 
6 B.s. n.as A.w. 50.70 
1 n.s. 40 .. 85 M.B. 5'7' 74 
s 1f .:a. 63.12 E.s. 70.42 
9 :.e.w .. 76 .• 61 v.w. 73.24 

10 w.o. 56~1$ n.s. 67.67 
11 c.s. 4e .• go :o.o. '11.83 
12 B.s. 62 •. $1' n.». 39.43 
13 B.H. 4e .. a·t p.v. 83.38 
14 :t~P. 

!9 '' 
' . 

E.S. 63.38 
15 n.a. 73.!8 R.W, 111.69 
18 r.x. 19,55 F.:tt. 47.89 
17 )t.$ .. ss .• 2s a.T. eo~2s 

18 W.H. as •. so J.S. 80.29 
19 :a:.x •. 40.81 (hi. 49.29 
20 R.a. 90 •. 14 J.w. 13.86 

Ked iN\. 67.6 69 .. 1 
lfean 5S,ll &8.70 
Janp 29·9.0 13·81 
Q ... J). 10.5$ 18.23 

In Pdr 1 1 pupil "M•:'l.• made a. aoore ot 68.6; pupil 
"T. f .. .t tt the o therr member of tbe ped.r # :ma.de 65.~~ 9%., 
llead 1n like lUO.neT tor tlllOOeedil'.IS pe.lr•• 

68 
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Figure 14 

Ranking of Pupils in Teat .XI (EleotX'ioity ~m.d Its Uses) 
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~AME CLASS DATE ItA 'riNG 

ELECTRICITY AND ITS USES 

UNIT XI SET X TEST I 

DIRECTIONS. Indicate which of the following statements are true or false by markin{! out 
the reply you do not want. T equals True. F equals False. 

Answers Score 

1. All matter contains magnetism. 1. T F ( 

2. If a copper bar is stroked by a magnet, it will become magnetized. 2. T F ( ) 

3. Magnetism and electricity are the same thing. 3. T F ( ) 

4. If a body cont~ins as many electrons as protons, it is said to have no 
electric charge. 4. T F ( 

5. A proton is negative electricity. 5. T F ( 

6. If a body does not have enough electrons upon it, it is said to be posi-
tively charged. 6. T F 

7. If a ping-pong ball is given too many electrons, it will be repelled by a 
hard-rubber rod after being rubbed with wool. 7. T F 

8. If zinc and copper were put into a solution of acid and water, it would 
cause too many electrons to be qn the zinc and too few on the copper. 8. T F ( ) 

9. A dry cell contains some liquid. 9. T F ( ) 

10. An insulator is material over which electrons will not flow. 10. T F ( ) 

11. Too much electricity flowing in a wire may cause it to melt. 11. T F ( ) 

12. We buy our electricity in kilowatt hours. 12. T F ( 

13. All houses are wired for the control of electricity by having all lights and 
electric devices connected in series. 13. T F ( 

14. If one kilowatt hour of electrical energy costs 10¢, then 1000 watts used 
for one hour would cost $10.00. 14. T F ( 

15. A copper wire in which there is a steady stream of electrons flowing will 
be surrounded by a magnetic field. 15. T F ( 
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NAME CLASS DATE RATING 

UNIT XI SET X TEST II 

DIRECTIONS. Study the diagrams carefully before you attempt to :fill out the blanks at 
the right. 

(A) 

Answers Score 

If the above group of cells were to be connected so 

that they would be in series across the voltmeter, the 

connections would be from A to (I) ____ , and from 

(2) ____ to (3) ----· If they were to be connected 

in parallel, the connections would be from A to 

(4) ____ to (5) ____ , and from F to (6) ____ to 

(7) ----· If the voltage of one cell is It volts, then 

the voltmeter reading across the parallel connection 

would be (8) ---- volts, and the voltmeter reading 

across the series reading would be (9) ---~ volts. If 

the voltmeter were removed from the circuit, and a 

small light bulb put in its place between B and E, the 

most amperes of current would flow through the bulb 

when the cells were connected in (IO) ----· The most 

heat would be produced in the filament of the light 

1. --------------------------- ( 

2. --------------------------- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( 

10. --------------------------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

bulb when the cells were connected in (11) ----· ll. --------------------------- ( ) 
The most light would be given when the cells were 

connected in (12) _- __ . The cells would last longer if 

connected in (I3) ----· To connect dry cells in series 

is analogous to connecting together water tanks when 

they are on different (I4) ----· Thr~ugh a certain 

water pipe, the amount of water which will flow is 

proportional to the water (15) ----· To connect dry 

cells in parallel does not increase the (16) ____ , but it 

does increase the (17) ---- which Jllay be drawn from 
the group of cells. 
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12. --------------------------- ( 

13. --------------------------- ( 

14. --------------------------- ( 

15. ----~---------------------- ( 

16. --------------------------- ( 

17. ----------------~---------- ( 

) 

) 

) 

) 

) 

) 

The r1 

The read 

thus (2) 

month. 

for this 1 

month S.CS 

on dial A 
pointer h!' 

(7) - ---· 
and (9) --

(10) ---­
dial (12) . 

dial C ttu 
on dial B. 

H. 



RATING 

blanks at 

Score 

--------- ( 

--------- ( 

--------- ( 

·-------- ( 

-------- ( 

-------- ( 

) 

) 

-------- ( ) 

-------- ( ) 

-------- ( 

-------- ( ) 

-------- ( 

-------- ( 

-------- ( ) 

r------- c 

(B) 

The reading of this kilowatt hour meter is (1) ----· 

The reading one month ago was 3134 kilowatt hours ' 
thus (2) ---- hours of energy were used during the 

month. At the rate of 9¢ per kilowatt hour, the bill 

for this month will be (3) If in the coming 

~y 
:} 

<!1,0000 

1%~ 

~ 

month 58 ldlowatt hours of energy are used, the pointer 

on dial A will be between (4) ---- and (5) ----· The 
pointer hand on dial B will be between (6) ---- and 

(7) ----· The hand on dial C will be between (8) ----
and (9) ____ , and on dial D the hand will be between 
(10) ____ and (11) ----· In this meter the hand of 
dial (12) ____ moves the most rapidly. The hand of 
dial C turns (13) ____ times to one turn of the hand 

on dial B. 

H. & K, GEN. SCI. Tl!lATS x-5 
[ 65 ] 
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.Answers Score· 

1. --------------------------- ( 

2. ------------~-------------- ( 

3. --------------------------- ( 

4. --------------------------- ( ) 

5. --------------------------- ( 

6. --------------------------- ( ) 

7. --------------------------- ( ) 

8. --------------------------- ( 

9. ----------------.----------- ( 

10. --------------------------- ( 

11. --------------------------- ( 

12. --------------------------- ( 

13. --------------------------- ( ) 
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NAME CLASS DATE 

UNIT XI SET X TEST III 

DIRECTIONS. In each group below is a partial statement followed by live phra:;;es, any 
of which will complete the statement. Write yes after the statements which are true and 
no after the others. All, any, or none of the completions may be true statements. 

1. When a negatively charged rubber balloon hangs by a silk thread: 
Answers Score 

(a) it will be attracted to silk which has been rubbed upon a glass rod. a. ------- ( 

(b) it will be attracted to hard rubber which has been rubbed by fur. b.------- ( 

(c) it will be repelled by any body which has an excess of electrons. c. - _-- --- ( 

(d) it will be attracted to an iron bar held in the hand. d. ------- ( 
(e) it will be repelled by an insulated gold bar which contains more elec-

trons than protons. e. -- ----- ( 

2. When an electric current flows through a wire : 

(a) the wire is always warmed by the current. a. ------- ( 

(b) visible light is always given off. b. _______ ( 

(c) a chemical change is made in the material of the wire. c. ------- ( ) 

(d) there is a magnetic field about the wire. d. _______ ( 

(e) there is a stream of electrons flowing through the wire. e. ------- ( 

3. A person is perfectly safe from being killed by electricity: 

(a) if he lets the current from a car storage battery flow through his body. a. ------- ( 
(b) if he climbs the pole of a high tension electric line, but is careful that he 

does not touch the wire. b. _______ ( 
(c) if he touches his lingers across the two poles of a powerful horseshoe 

magnet. c. ------- ( 
(d) if he touches his two hands across the terminals of a group of dry cells 

connected so that they give 2000 volts. d. ------- ( 
(e) if he stands upon the damp ground and touches one wire of the electric 

line leading into the house. e. _______ ( 

4. A storage battery: 

(a) may be tested by a hygrometer. a. _______ ( 

(b) should be refilled with water every two weeks. b.------- ( 

(c) does not store up electric energy. c.------- ( 
(d) might be made of enough cells, properly connected, to furnish 2000 

volts. d. _______ ( 

(e) changes chemical energy to electrical energy when being discharged. 
Copyright by American Book Company [ 66 ] e. -- ----- ( ) 
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NAME CLASS DA'l'E RATING 

UNIT XI SET X TEST IV 

DrnlllCTIONS. In the test below you will find at the left certain statements and at the 
right certain lettel'ed phrases. You are to choose a particular phrase to fit a particular 
statement. Place the lettm· of the proper phrase in the space at the right. 

Statements 

1. If a magnet is suspended so that 
it swings freely in a horizontal 
plane, it takes a north-south posi­
tion because 

2. An electromagnet will not attmct 
pieces of iron and steel after the 
electric current has been shut off 
because 

3. We can never hope to see an 
electric current because 

4. A negatively charged body at­
tracts a positively charged body 
because 

5. Static electricity is of no value for 
running electric motors because 

6. The name storage battery is mis­
leading because 

Copyright by Amotlcnn Book Compnny 

Phrases 

A. a dry cell is not a storage battery. 
B. of the earth's magnetism. 
C. electricity must be in motion to 

do work. 
D. the right hand rule has ceased to 

work. 
E. a positively charged body is a 

non-conductor. 
F. water offers no opposition to the 

flow of electricity. 
G. of the material out of which the 

magnet is made. 
H. electrical energy cannot be stored 

up. 
I. the magnetic field is set up by the 

current. 
J. it contains no electrons. 

K. the electrons are so small. 
L. of the excess of electrons on one 

body and the unsatisfied protons 
on the other. 

[ 67 l 

Answers Score 

1. ~~-~--~ ( ) 

2. -~----- ( ) 

3. ------- ( ) 

4. ------- ( ) 

5. ~------ ( ) 

6. - -----~ ( ) 



11 

Reaults of' Tatt Xll 

(.Power, lla.ohin es, Md the. Work of the Worlct) 

Table IV shows the pE!r oent• maclf by eaoh pupil in Test XII, and 

Figure 15 shows the ranking ot each pair ot pupils in !ut :X.ti w1 th eaoh 

other and w:tth ee.ch other p&.ir. The medien of the clan h abo ahown. 

Eighty per cent, the h:Lghett score, wu made by a pupil in the 

ltoture ole.u. Thh score exoetd.!itd the higheat •oore in the experim.,_tal 

olasa by eeven per oe~t.. The lt1Weet IO!)re. also JU.de by a pupil in the 

lecture ola.ss. was tw•nt)!' ... nine, wh~1.e -the loweiiJ·t uore ia the ex.per1111.ental 

class na thirty ... nine. 

T~ m•dian. of th~a lecture olue exceeded that of the •xperimtn.tal 

olau len than otllll per cent. !f'he difi'ertnoe ia not a material dif.t:'erenoe 

md not cough to be considered. 

The per cent• of ml ve pupil& in the lecture ola.n oxoeeded the· per 

oenta of the twelve pupils with whGlll they- were paired b. the ex.perhnental 

olass. In the other eight pairs th• per o•nta ad& by- th• e:xperimenta.l 

olau exceeded those of the leotun olaas. 

In pair nine (1den tioal twin girl•) the pupil in the experimantal 

clast exceeded the pupil in the lecture class by two per oent. In pair 

eighteen ~b.e pupil in the leotl\\re olue exce~ded the pupil in the experi• 

mental olau by twenty per oent. 'rhi • oan be aooounted tor in part by the 

faot that th.e pupil in the experimental olau waa a'bnnt £rom uhool uveral 

days during the etudy of this unit. 

Since there it a alight di£fe:renoe in the results of the t•at, the 

atudy would i):}.d.ioate that the uthod or teaching the material in thi1 •it 

has little •ftect on the learning by the pupilJ t.M the:tl material 'Whioh appt&rl 

to be experimental may bo lett:rned by the pupil ~uat aa ettioiatly b'tm w11 .. 

illu1trated diagruua ~~md f'S.guru. 



TABU XV 

MEDIANS OF PER CENTS M!Ut BY PUPILS IN TEST TWILVE 
(POWER,. JlACHINES ,. AWD TaE WORX OF THE WORLD) 

:uPER:t:MEN' TAL LEO'I'tml!: 

lame ••• 
Ptd.r o£ Per of Per 

Numb or Pup it: O~t P\lpil act 

l I.T. il.5 T.F. 60,94 
2 R.N. 60 .. 92 D .M •. 56.21 
5 1r.s. 70.31 A. E .. 56.26 
4: S;fN. 51.$6 v .a. 56.25 

5 R.G. 59 .• 37 E.w. 45 .• 31 
a s. .. s. 68,75 A.W. · 51,88 
1 o.s. 39.6$ x.:a" 64.84 

6 w.a. 64~.69 :m.s. 66.25 
9 B.W. 56~25 M.W. 64.29 

10 w.o .• 62 ... 50 D .• s. 89.70 
11 o~s. '11.88 D.C. 67,81 
12 s .. s. ss.u D .. D~ 29.38 
13 e.a .. 56.25 n.v. 62.65 
14 t .P. 46.25 I,S. 61,68 

16 ].) • o .. 73.43 R.W. *76.00 

16 r.:tw 54,.69 r .. tt. .. 67•82 
1'7 k.S. 48~44 'lt .. 'l'. 64,.0$ 

lS w"a. 60 .• 00 J.s. '10.31 

19 lt.t .. 45.31 (hi. 46.87 
20 ll.C. 73.44 J.w. 43,'16 

:Median 55 .• 4 56.2 
Mf!lan 57..41 66.61 
R•ge sg ... yg 29w8Q 

Q .• D • 5. 7.42 

In Pd:r 1,. pupil ")4.'1'.• mab a. 111oore or 61,5J pupil 
"T.ll'." the other :ment'ber of the pdr madt 60.&.. Read 
in like :rnt'lr.lner tor auooee4ing pair a • 

72 



J::l 

17 

15 

1 

16 

11 

,, 
;:;, 

:3 

4 

8 

9 

6 

ll~ 

19 

;:::: "" 

0 

Lecture 

I I 
10 

Experimental 
Lt?.c tu.re 

' 

"""""':'L 

I I r 

~· ': 

I 
JO 1~0 50 60 

J'igW"IJII 16 

: ... , 
''"' ......... ' , ''"'" ,, " .... ' '~ ., . •' ,. '~. "' " ~' 

I I I I 
70 80 90 100 

.. Rtnking ot Pl.\pU• in T••t nx 
(~r. laohin•••· 111d tht Work ot the W'N'ld. Soor•• ot pupil• !# 

lto~• oh.e• in d. ••ocding ordw) 

73 



NAME CLASS DATE HA~l'ING 

A. 
B. 
c. 

POWER, MACHINES, AND THE WORK OF THE WORLD 

UNIT XII SET X TEST I 

DIRECTIONS. In this test you will find a list of words above a list of statements. You 
must pick out from this list some particular word that will fit 11 particular statement. 
Place the lettet of the word that matches in the space to the right of the sentence. 

Inertia H. Blast furnace 0. Transformer v. Motor 
Cylinder I. Nine P. Energy w. Gram 
Generator J. Huyghens Q. Newcomen X. Newton 

74 

D. Weight K. Friction · R. Resistance Y. One hundred eighty 
E. Penstock L. Pendulum s. Watt z. Bessemer converter 
F. Gravity M. Foot-pound T. Five AA. Power 
G. Work N. Two hundred seventy u. Eccentric 

Answers Score 

1. The term used which means the measure of gravity on the earth. L _____ ~ _ ( 

2. The type of resistance which must be overcome in lifting a stone. 2. _______ ( 
3. The property of matter which causes a rapidly moving car to skid when it 

turns a corner rapidly. 3. _______ ( 
4. The mechanical advantage of a machine which will lift 225 pounds by 

applying a force of 45 pounds. 4. -- _---- ( · 

5. The man who first stated the laws of gravitation. 

6. The rate at which mechanical work is performed. . 

7. The closed pipe which brings water to a water turbine. 

8. The chamber in which the piston on an engine moves to and fro. 
9. The name of the device used for transforming mechanical energy into elec­

trical energy. 

10. The name of the device used for maldng steel from pig iron. 

CopYl'lllht by Amot'ionn Doole Compnny [ 69 ) 

5. ------- ( 

6. ------- ( 

7. ------- ( 

8. ------- ( 

9. ------- ( 

10. ------- ( 

.) 

) 

) 

) 

') 



NAME CLASS DATE RATING 

UNIT XU SET X TEST II 

DIRECTIONS. Study tl;e diagrams carefully before you attempt to fill in the blanks at the 
right. 

Fotentio.l wo.te.rpow-er 
ln million.. horsepoW&!'· 

If all of the potential water power in Virginia were 

developed, there would be about (1) ---- thousand 

horsepower. The only eastern state in the United 

States which has more potential water power than 

Montana is (2) ----· The state of Washington has 

about (3) ---- times as much potential water power 

as all the New England states put together. (4) ___ _ 

has more potential water power than any other state 

with (5) ---- second, and (6) ---- third. If all of the 

potential water power in California were develpped, 

there would be about (7) ---- million horsepower. 

Answers Score 

The action of the arm is in reality the same action as 

~he (8) ---- class lever. The fulcrum is indicated by 

letter (9) ---- 1 the resistance by letter (10) ____ , and 

1. --------------------------- ( 

2. --------------------------- ( 

the place where the force is applied by letter (11) ----· 

~pair of shears is a good example of a (12) ---- class 

lever, and a pair of sugar tongs furnish an example of a 

(13) ---- class lever. The (f4) ---- class lever is the . ' ' 

<i)nly one where the force to be overcome must be less 

~an the force applied. 
'· 

A 

Copyright, by AmoriuAn Hook Cornpnny 
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3. --------------------------- ( ) 

4. --------------------------- ( ') 

5. -------------------------~- ( ) 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

9. --------------------------- ( 

10. --------------------------- ( 

11. --------------.------------- ( ) 

12. --------------------------- ( 

13. --------------------------- ( 

14. --------------------------- ( ) 



~TING 

:sat the 

in Virginia were 

- --- thousand 

in the United 

ter power than 

Washington has 

ial water power 

~ther. (4) ___ _ 

any other state 

d. If all of the 

;vere developed, 

1orsepower. 

Score 

-------- ( 

·------- ( 

-------- ( ) 

·------- ( . ) 

·------- ( 

·------- ( 

------- ( 

------- ( 

------- ( 

------- ( 

------- ( 

------- ( 

------- ( 

------- ( 

) 

NAME 
CLASS DATE RATING 

UNIT XII SET X TEST III 

DIRECTIONS. In each group below is a partial statement followed by five phrases any 
of which will complete the statement. Write yes after the statements which are tru~ and 
no after the others. All, any, or none of the completions m:ay be true statements. 

Answers Score 
1. As defined by science, work is done when : 

(a) a baby crawls up a flight of stairs. a. ------- ( 

(b) a sack of sand falls to the earth from a balloon. b. -~----- ( . ) 
(c) a lady labors for hours in an unsuccessful attempt to move a heavy 

stove. 

(d) an automobile coasts down hill. 

(e) a football player punts the ball between the goal posts. 

2. A machine may· be used for the following purposes : 

(a) to make energy. 

c.~------- ( ) 

d. ------- ( 

e. ------- ( 

a. ------- ( 

(b) to transfer energy from one place to another. b. ----'--• ( 
(c) to decrease the amount of work necessary to move any object over a · 

certain distance. c. '~ - "' -~- - ( 

(d) to give man a mechanical advantage in accomplishing work. 

(e) to enable a low-powered engine to move a very heavy object. 

3. The amount of power used in doing work is a measure of: 

(a) the foot-pounds of work done per second. 

(b) the actual work accomplished. 

(c) the number of horses used in doing the work. 

(d) the amount of work that is done per minute. 

(e) the weight of the object moved. 

Copyright by American Book Company 
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d. ------- ( 

e. ------- ( 

·a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

) 

) 

) 



Answers Score 

4. In a steam engine : 
a. ------- ( ) (a) heat energy is changed into mechanical energy. 

(b) the cylinder is used for the compression of steam. 
b, _______ ( ) 

(c) motion is caused by steam being directed against rotating blades. c. ------- ( 

(d) the amount of steam entering the cylinder is regulated by a governor. d. __ - ---- ( ) 

(e) the to and fro motion of the piston pumps the steam to the turbine. e.------- ( ) 

5. Modern hydroelectric plants : 

(a) are driven by electrical energy. a. ------- ( ) 

(b) change mechanical energy into electrical energy. b.------- ( ) 

(c) are driven by steam turbines. 
c, _______ ( ) 

(d) use the overshot type of water wheel. d.------- ( ) 

(e) are driven by water turbines. e.------- ( ) 

6. In the production of pig iron : 
(a) carbon is heated with the iron ore in a Bessemer converter. a. __ ----- ( ) 
(b) limestone is heated with the iron ore in order to remove the earth 

impurities. . b. _______ ( ) 

(c) coke is used to furnish both heat and carbon. 

(d) oxygen is removed from the iron ore in a blast furnace. 

(e) limestone, coke, and iron ore are all heated together in a blast furnace. 

Oot)frlaht by Amorlnnn Ilook Compnny [ ·72 ] 

c.------- ( 

d.------- ( 

e.------- ( 
) 

) 
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NAME cr,AsFl 

UNIT XII SET X TEST IV 

============================================-
DIRECTIONS. In the test below you will find at the left certain statements and at tho 
right certain phrases. You must pick out from the list at the right some particular 
phrase that wlll fit a particular statement. Place the letter of the proper phrase in the 
space at the right. 

Statements Phrases Answers Score 

1. Steel is used in the construction 
of bridges because 

A. it gives a mechanical advantage 
in doing work. 1. ------- ( ) 

2. The electric motor has revolu­
tionized the methods used in 
many industries because 

3. · Electric lighting circuits gener­
ally use alternating current be­
cause 

4. Fuel is valuable because 
5. The momentum of a fly wheel 

is needed on a gasoline engine 
because 

6. Ignition is not needed on a 
Diesel engine because 

7. A steam turbine is used in large 
electric light plants because 

8. The moving parts of a machine 
need lubrication because 

9. One reason why the Watt engine 
was better than the N ewcomen 
engine was because 

10. A machine is of value to man 
because 

Copyright by Americ11n Book Oom)'llln)" 

B. the fuel used in such an engine 
need not be mixed with air. 

C. it does not use a piston. 2. _______ ( 
D. direct current cannot be used 

with incandescent lamps. 
E. it is found in coal mines. 3. ------- ( 
F. it decreases friction. 
G. itcandoworkwithouttheuseof 4.------- ( 

energy. 
H. it is the best way to prevent 

jerky motion. 5. ------- ( 
I. it eliminates unnecessary inertia 

in the operation of the engine. 6. - _- __ -- ( 
J. it has chemical energy stored up 

in it. 7. ------- ( 
K. the heat of compressed air causes 

combustion of oil. 8. ------- ( 
L. it costs less than cast iron. 

M. a direct current cannot be 
changed by the use of a trans- 9. ------- ( 
former to a different voltage. 

N. it kept the cylinder hot all of the 10. ------- ( 
time. 

0. it is especially suited for use when 
high speed and continuous run­
ning are desired. 

P. it stands great strain without 
breaking. 

Q. it has made possible the elimina­
tion of shafts and belts in trans­
ferring energy. 

[ 73 1 
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Re•~lta of Teet Xlll 

(Development of Transportation) 

Table m sh.owe the pEJr oents :made by eaoh pupil in Tnt. XI!!. 

Figure 16 thow-a the r:e.:nld.ng of .eaoh pair of pupih with ee.oh other and 

aleo wifu eaoh other pair. ·Thf· :rMd.ian of the olau is all!lo shown ... 

'the highnt teou, ninety .. two, sud made by a pupil in the experi• 

mental olau, exceecled. the highest toore in the leoture clau by seven 

per cent. bl both ola.uta :fitt;y•two was the loweet aeore. 

75 

The median of tht lecture alasa exceeded that of the experimental 

ola.s.a by uven point111. ~is dif'i'erenoe is a dgnif'icumt difference. A 

margin ef aeven :meeana that it has n.inttty•tive ohanoee out ot a hundred of 

be in«; sig;niticen t. This Ul'lit inol:uded a atudy of friction, effect of dH' ... 

ferc-t ~ades. rolling and eliding f'rietim, buoyancy, apecif'ic gre.vity, 

density, lighter than air ma.oh.inea, .nd airplane•. rhe experimental gt"oup 

perfol':lllecl all of tlw daonttrat:l.ona that were listed in the text during the 

oour.se o:f' their ttudy. IJ.'hen demonstrations wert shown by db.grllllU in the 

text. They were explained by the butruetor to the leoture olau t'rom these 

dif.grgs end to tht!t experimental ob.u by the -.etual demonstr•tion. 

All! far tU this ttudy goee, the leoture method of teaehing tr$.ll&porta ... 

tion prowd to 'be most ••tisfactory. It is again another oau where the 

material uemed to 'be of an exptrimental nature, yet the leoture method ue 

more ef':f'eotive. The e:q>hnation to this lUI.y be the t..ot ht moat of tht 

d$JilG~natre.tione were well illuetn:tied in the text -.nd needed only a good ex­

plaxultion to gin to the pupil whe.t he should get :f'rom the experbumt. 

Again,. pr•••t-clar' pupils are vieua.lly trained. Th• f'aot that in the txperi ... 
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mental clan pupil• worked :in groups o:r three or tour may be a reason for 

a greater n'Ul'JI.ber of the exper.imental pupils :f.'f!llH:og below the mctdian o.f' 

the llc:~ture clau. !there is a tend.enoy for one or two members of an ex• 

perimc tal group of three or four to do 'the work md underatand the exper :l.-

1Utnt, while the rest of' thtt group copy the resulte and lcnay.r 11Jl"Y little 

about the e.xpe:rimen t. 

In pair nine ( tw:tna), the pupil in ihe leotu:r• class exceeded the 

pupil :1n the experimental claes 'by twelve per o~t.. In pl.il" eightun the 

pupil in 'the leotur-e ob.u exoeeded the e:xportmen t..l pupil ihNH' pel" oent. 

This would 1ndioa.te1 as far as these two pairs go~ that thf:l leoture method 

or tee.ohing :ts more effective in teaohill$ this unit. 

--------·· 

• 
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TABLE XVI 

MIDUNS 011' Plm eEN'fS MADE BY PtJ:PitS 1W TEST T11IlU'ED 
(bllt\'ltLOPMtili\U.1 OF TRANSPORTAUON) 

mxmmrm .. ux. LECfORJ 

lame fqe 
Pair- · ot Per ot Per 

lumber :hpil O•nt hpil Cent 

1 JI,T, 66.1 r.r. 52.68 
! I .. N •. 68.·U D.:k. 76.44 
$ Jt,;e. 76.44 .A..lt. 64,91 

" I,'Il' , 66 •. 66 v.:s:. 69.6i 
5 R,G,. 82.48 l\.W. 64.91 
6 ~.$. $0.71 J.,W, 64.91 ., p .. s. 6t .. ~4 u.-.n·, 1$.68 
8 w.n. 62.63 ~ .. s. 75.44 
9 :s.w. 66.6? u.w. 7S.G5 

1.o. w.o. 66.61 ;.s. 60,70 
11 c.s. 77 .. 19 n.o. 75.68 
12 l.s.. 64.19 ]).1). '11,93 
ll lh~. 79.11 n.v. $5,58 
14 x .. P. 69.,66 _J.,s. $8,44 
16 l).d. fil2.ll Jt,W. $5,96 
1$ r.t. 59,64 F.x. 70.81 
lT lt.$. sw.u a.!. 84,!1 
18 w.a. 77,19 .t.s. S0.70 
19 llr,JC, 88.46 G.lC. 76.87 
20 Jt,C. 92.98 J:w. 77~19 

Jledi.N:l 67.& 14.15 
Hem 69.05 73.3 
•ittlgo 62•98 62...S6 
~. n. 7,45 7.45 

In Pair l, pupil •:m.:r." u.de -. score of 56.1J pupil 
t~f,F•" the other Jlltmlbtr Of the pair JM.dG 82,85,c, lead 
in like manner tor euooeeding pair•. 
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NAME CLASS DA'l'E nA'l'lNG 

DEVELOPMENT OF TRANSPORTATION 

UNIT XIII SET X TEST I 

DIRECTIONS. Place the letter of the WOl'd which completes the sentence in the space at 
the right. 

79 

Answers Score 
1. It requires more force to start a loaded wagon than to keep it going after 

it is started because of the (a. MOMENTUM, b. ENERGY, C. GRAVITY, 

d. INERTIA1 ' e. SUCTION) of the wagon. 1. ___ ---- ( 
2. More work must be done to draw a load up hill than to draw it on the 

level because (a. INERTIA, b. MAGNETISM, C. GRAVITY, d. MOMENTUM, 

e. ENERGY) must be overcome. 2. ------- ( ) 
3. The frame work and wheel controls of an automobile is called the 

(a. CHASSIS, b. TRACTOR, C. TRANSMISSION, d. HOUSING, e. CHASSEUR). 3. -- _- _-- ( ) 
4. The carburetor on a gasoline engine is used (a. TO MIX THE GASOLINE 

AND AIR1 b. TO MAKE THE SPARK, C. TO CONTROL THE VACUUM TANK, 

d. TO CHARGE THE STORAGE BATTERY, e. TO CONTROL THE INTAKE 

VALVES). 4.------- ( 
5. The first railroad was built in the United States about (a. 360, b. 235, 

c. 175, d. llO, e. 68, f. 35) years ago: 5. ------- ( ) 
6. When a substance is lighter than the same bulk of water, it will float 

and we say that it is (a. STABLE, b. BUOYANT1 c. DENSE, d. ELASTIC, 

e. IMMERSED). 6. ------- ( 
7. A little boat which displaced 100 cubic feet of water weighs (a. 6250, 

b. 625, c. 62.5, d. 100, e. 172,800) pounds. 7. ------- ( ) 
8. The density of lead is less than (a. IRON, b. ALUMINUM, C. GLASS, 

d. GOLD, e. OAK). 8. ------- ( ) 
9. Of the following gases (a. HYDROGEN, b. CARBON DIOXIDE, C. OXYGEN, 

d. HELIUM, e. NITROGEN) is the lightest gas which is not inflammable. 9. ------- ( ) 
lO. The first trip made by a dirigible across the Atlantic was made in (a. 1907, 

b. 1914, c. 1919, d. 1924, e. 1928, j. 1932). 10. ------- ( 

'Copyright by Amcric~n Book Company [ 76 ] 
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NAME CLASS DATE RATING 

UNIT XIII SET X TEST II 

DIRECTIONS. 

the right. 
Study the diagrams carefully before you attempt to fill out the blanks at 

(A) 

The cantilever bridge is indicated by letter (1) ---~, the tri-
angular truss bridge by letter (2) ____ , the arch bridge by letter 
(3) ____ , the suspension bridge by letter (4) ____ , the girder 
bridge by letter (5) ____ , and the modified truss bridge by 
(6) ----· The Brooldyn Bridge is a good example of a (7) ---­
bridge. The most simple bridge used for crossing a short span 
is the (8) ---- bridge. For slightly greater spans, or where 
heavier loads must be supported, the next most simple bridge 
is the (9) ---- bridge. Where very great distances must be 
connected the principle of the (10) ____ is used. 

(B) 

This demonstration was to show how the (1) ---­
may rise and sink in water. Bottle B is filled with 
just enough water so that its (2) ____ is slightly 
less than the weight of its own (3) ____ of water. 
The space X in the small bottle is filled with (4) ----· 
When pressure is placed upon the diaphragm at A, 
more water is forced into the space X, because the 
(5) ---- is the only compressible substance in the 
large container C. This makes the (6) ____ of bottle 
B slightly more than the weight of its own (7) ___ _ 
of water and thus it will (8) ----· When the pres-
sure is released at diaphragm A, the (9) ____ at 
space X (10) ---- and forces the water out thus 

' making it lighter and allowing it to float to the 
surface. 

CopyrillhL by Amorioun Book Comrlllny 
[ 76 ] 

Answers Score 

1. ------------------- ( 

2. ------------------- ( 

3. ------------------- ( 

4. ------------------- ( 

5. ------------------- ( 

6. ------------------- ( 

7. ------------------- ( 

8. ------------------- ( 

9. ------------------- ( 

10. ------------------- ( 

1. ------------------- ( 

2. ------------------- ( 

3. ------------------- ( 

4. ------------------- ( 

5. ------------------- ( 

6. ------------------- ( 

7. ------------------- ( 

8. ------------------- ( 

9. ------------------- ( 

10. ------------------- ( 

3. ut; 
fer fiw.f 

t ln l'l.ii:111 

dri\'1!11' 
5. Ueliun 

bydW! 
\)ee;lll!ll,! 

6. A 
hydrl: 

7. A CIU 
'I poop 

rem:li 



I ..

. 

' 
. 

RATING 

10 blanks at 

1swers Score 

·----------- ( 

·----------- ( 

·----------- ( ) 

----------- ( 

----------- ( 

----------- ( ) 

----------- ( ) 

----------- ( ) 

----------- ( 

·---------- ( 

·---------- ( 

·---------- ( 

---------- ( ) 

---------- ( 

---------- ( 

---------- ( 

---------- ( 
' ~"'""'-· 

---------- ( ) 

---------- ( ) 

---------- ( ) 
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NAME CLASS 

UNIT XIII SET X TEST III 

DmEcTIONS. In the test below you will find at the left cm·tttin sttttements and nt; the 
right certain phrases. You are to choose a pnrtieuhtr phrase to fit a pnrticulnr state­
ment. Place the letter of the proper phrase in tl1e space at the right. 

Statements 

1. Cars with wheels of large diameter 
do less damage to pavement than 
cars with wheels of small diameter 
because 

2. The gyro-compass has displaced 
the magnetic compass in most 
ocean-going vessels because 

3. Carbon dioxide gas is undesirable 
for filling balloons because 

4. In stopping an automobile the 
driver releases the clutch because 

5. Helium gas is rapidly displacing 
hydrogen gas for filling dirigibles 
because 

Phrases 

A. it costs less. 
B. it stops the action of the induc­

tion coil. 
C. the material out of which it is 

made is lighter than air. 
D. it is inflammable. 
E. the center of gravity is raised. 
F. it is more easily constructed. 
G. they do not have such large 

tires. 
H. they revolve more slowly and 

pick up less material. 
I. it indicates the geographic north 

pole. 

6. A balloon properly filled with J. 
hydrogen gas will rise because K. 

it is too heavy. 
it cannot catch fire. 

7. A canoe is more easily upset when L. 
people stand in it than if they M. 
remain seated because N. 

Copyright by American DooltCompany 

of the buoyancy of the air. 
a canoe is easily upset. 
it disconnects the motor from the 
transmission. 

[ 77 ] 

Answers Score 

1. ------- ( 

2. ------- ( 

3. ------- ( ) 

4. ------- ( 

5. ------- ( ) 

6. ------- ( 

7. ------- ( ) 



NAME CLASS DATE RATING 

UNIT XIII SET X TEST IV 

DmEc'riONS. In each group below is a partial statement followed by :five phrases, any of 
which will complete the statement. Write yes after the statements which are true and no 
after the others. All, any, or none of the completions may be true statements. 

Answers Score 
1. Land transportation is being improved : 

(a) by the development of better fuels. 

(b) bythe discovery of methods to neutralize gravity. 

(c) by the discovery of new ways to increase the friction in machines. 

(d) by the development of stronger and tougher steel alloys. 

(e) by the building of more hard-surfaced roads. 

2. A submarine : 
(a) is made of material which is lighter than water. 

(b) contains air-tight tanks which contain a gas heavier than water. 

(c) is propelled by a Diesel oil engine while submerged under water. 

(d) can use electric lights while fully submerged. 
(e) theoretically can, submerge to any desired depth and remain quietly at 

that level. 

3. The storage battery in a car : 
(a) furnishes electrical energy for operating the carburetor. 

(b) furnishes electrical energy to drive the motor which starts the engine. 

(c) is kept charged by a generator which is run by the engine. 

(d) is directly connected to the engine spark plugs. 

(e) furnishes electrical energy to operate the flywheel. 

4. The lifting power of an aeroplane is dependent upon: 
(a) the weight of the load carried. 

(b) the area of the wing surface. 

(c) tho air pressure. 

(d) the density of the material used in the fuselage. 

(e) the speed with which it is flying. 
Oopyrlaht hy Amarl,.nn ll<mk Curupnny [ 78 1 

a. ------- ( ) 

b. _______ ( ) 

c. ------- ( 

d. ------- ( ) 

e. ------- ( 

a. ------- ( ) 

b. ------- ( 

c. ------- ( ) 

d. ------- ( 

e. ------- ( ) 

a. ------- ( 

b. ------- ( 

c. --- ---- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

' 
c. ------- ( 

d. ------- ( 

e. ------- ( 



R~sul til of' Test nv 

( Cow.lllUt1ioation) 

ao 

Table XVII shOW's the per cents made by each pupil in Teat IlV 
1 

and 

F:tgul"e 17 shows the re.nking of eaoh pair o £ pupils with aaoh. other ana, 

abo with. ea.ch other pair. . The :rnedi en o !' saoh olau is abo shovm. 

The highest soore was seventy-se"ten and was m&.dt by e. pupil in the 

e:Jtperimente.l elan. 11he highett e.oor~ in tha leoturt~ olasa us eeventy .. f'iTe. 

The lowett score in tl:~e ox:perimGnta.l olass was for'f:y .. t$ven 1 at1d that of the 

l~eture ola$s rorty~aeven-

Th.e median or the l eoture clo.ae exceeded that of' the expe:rimetJ.ta.l 

four and seven-tenths per cent. !£'hiD difference states a'ba.tistioally that 

out of' e. hundred chances it hat ninety•five ohfmoes of being aignHiollllt. 

This unit inol uded llUltlY d emonstrationa s :bnilar to tho•e in unit thirteen. 

l:t included dPWnGtre.ti~n& on ehotromagnet, electric bell, t&legra.ph syat.a, 

tel$phon(;l tranmni tter and r•oei wr, and radio. 1'heee demonstrations wtre per• 

formed by the ·~ri:mental ola.es i.n the laboratory, while the lect1Jre group 

studied the diagraMe in th~ text &$ they were explained by the inatru~tor. 

The rEutults in thb unit a:·e praotioally the ••• as in unit thirteen. 

Thi a m:lr,ht be •ltJ!>ected aJ the two u.ni te con+Jdn uterid of a tillilar nature • 

The aame explane.tion n1a.y be given for the leoture el-.u exotoding the experi• 

men tal ~1 au as waa given in unit thir tee • 

In ps.ir nine tne pttpil in the experimental olau e:x.Qteded the pupil in 

the lectu.re ola.ss by f'ivlb per oent. In pd:r nint'betn the :pupil in the txptri• 

:wumtal ola.n exoeeded. the pupil in tht l•ottu•e ole.n by one per oent. 

The per oeni::.J of' thirteen pup:1.1a in the leo tun olatt exoetded tMat ill 

experimental olasa, and in th., other eave pdn the expe:rildl1tal ele.n tX• 

oeeded the lecture. 



TABLE XVII 

'MEDIANS OF PER CENTS MADE BY PUP1.LS :tN TEST FOURTEEN 
( Communioe:bion) 

EXPERIMEHTAL LECTURE 

Name NfAl'Jle 
Pair of Per of' Per 

Number Pupil Cent Pupil Cent 

l N.!. 62 .• 6 :t.F. 6~.16 

2 E.N. $3 .• 15 D .• M. 52.6Z 
3 lt.B. 60-.65 A. E. 64~91 

4 s .• N. 57,89 v.n .. 52.84 
5 !.G. 63.16 R.w. 59 .. 65 
e lhS. 64.14 .A..w. 61.4.0 
7 D.S. 49.11 u.:s. 61.44 
8 'N.H. 47.37 !.s .• 75 .• 44 
9 :a.w. 63.18 M.W, 57.89 

10 w.o. 56 .• 14 n.s. 63.28 
ll c.s. 70.18 n.c. 73.68 
12 B.S. 49.12 n.n. 59.65 
13 B.H,. 76,44 n.v. $6.66 
14 I .P. 49.12 lll.S .. 136.66 
15 n.o. 70~18 R;w:. 73 .• 68 
lG :F .. Jt. 52.63 F.K. l)(:l. 32 
17 x.s. . 

6'(.89 R.;T. 71,93 .. 

10 l'S'.a. 56..14 J,S., 66.67 
19 a.:oc. .47 .se G:.K. 46.S9 

20 tt ... c. 77.19 J,w. 62..63 

Median 57 62.3 
Mean as.n 62 .. 34 

Rang• 47-77 46 ... 75 

Q• 1).. 4.1 6~14 

In Pair l, pupil tty.,.')! .• me.d~ a seore of &2.61 pupU 
8 T.F.." the otMr member or the pair made 63.16~. Read 
in Hke m.rum.er tor suo¢ted:h!J.g pair$. 
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(Scores of pupils in lecture class in desoendirtg order) 
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K~~IE ----------------------------------~C~h~\S~S~------~D~A1T~E ________ JRA~T~I~N~G~-------

COMMUNICATION 

UNIT XIV SET X TEST I 

DmEcTIO:'\S. Place the letter of the correct response in the space at the right. 

1. The lwliogmph is an instrument which (a. RECORDS INCOMING TELE­

GHAl'BIC MESSAGES, b. THANSFOm!S ELECTRIC VIBRATIONS INTO LIGHT 
' 

Answers Score 

c. F!,ASHr:S MESSAGES BY REFLECTING THE SUN'S RAYS). 1. ____ --- (, ) 
2. A w:n·e of air with a frequency of (a. 10, b. 3,500, c. 72,000, d. 186,000) 

vibrations per SPcond would affect the human organ of hearing. 2. ------- ( ) 
3. The fir:-t llW:'Fage t'ver sent over a telegraph was sent about (a. 200, 

b. 900, c. 10, d. 50, e. 25) years ago. 3. ------- ( 
4. In a telephone> micwphone the pressure on the carbon granules is varied 

by (a. AX AI.TERXATING CURRENT, b. THE RESISTANCE OF THE CIRCUIT, 

C. 'flU~ YIBUATIXG DIAPHRAG~I, d. AN ELECTROMAGNET). 4. ------- ( ) 
5. The first suece:;::sful Atlantic cable was laid by (a. EDISON, b. BELL, 

C. HEXHY, d. MORSE, e. FIELD). 5. ------- ( 
6. International radiophone communication was begun about (a. 75, b. 45, 

c. 25, d. 13, e. 9, f. 6, g. 2) years ago. 6. ------- ( 
7. The sensitive and efficient telephone transmitter into which the person 

who broadcasts speaks is called a (a. HELIOPHONE, b. VACUUM TUBE, 

C. TELEPHOXE, d. MULTIPLEX, e. :MICROPHONE). 7. ------- ( 
8. In radio broadcast transmission the device which produces the high fre­

quency alternating current is called the (a. OSCILLATING TUBE, b. DETEC-

TOR, C. CARRIER WAVE
1 

c/, AMPLIFIER, e. MODULATOR TUBE). 8. ------- ( ) 
9. If you picked up a mes.suge at a frequency of 1000 kilocycles, it would be 

(a. lHWADCAST, b. GOVERNMENT, c. AMATEUR TELEGRAPH, d. RADIO 

CO~lPASS, e. A:'.fATEUR SHORT WAVE) message. 9 · - - ----- ( ) 
10. The man who invented the three element radio vacuum tube was 

(a. MAXWELl,, b. HimTz, C. MARCONI, d. EDISON, e. DEFOREST). 10. ------- ( ) 
11. The <l<~,·ice which is used for changing electrical energy into light energy 

is callNl (a. A VACUUM TUDE, b. A PHOTO-ELECTRIC CELL, C. A DRY CELL, 

d. NEO!'oi-TUBE
1 

e. AN OSCILLATOR TUBE). 11. ------- ( ) 

Copyright by American Book Company 
( 79 ] 

···"·-.. ·-------·· """ ________ ___, ____ _ 



NAME CLASS ___ DA'l'E _____ lb~:JNG -----· 

UNIT XIV SET X TEST II 

DmEOTIONS. Study the diagrams carefully before you attempt to fill in the blanks at the 
right. 

This is a picture of a typical (1) ____ transmitter. 

The voice waves in the (2) ____ cause the (3) ---- to 

A 
move to and fro. The 
resulting changes in 
(4) ____ on the carbon 

granules in the little box 
varies the ( 5) ____ of the 

circuit. When the car­
bon particles are com-

B pressed, (6) ____ current 
<!arbon ~l'ccnules is allowed to flow in the 

circuit from the battery of dry cells at (7) ---- 1 and 
when the carbon particles are allowed to separate clue 
to decreased pressure, (8) ____ current will flow in the 

circuit. This varying current has to pass through the 

(9) ---- coilut B. In this coil the current is stepped up 
to a higher (10) ____ before going out on the main line. 

Answers Score 

1. --------------------------- ( 

2. --------------------------- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

& --------------------------- ( 

7. --------------------------- ( 

8. --------------------·------- ( 

9. --------------------------- ( 

10. --------------------------- ( 

This is a diagrammatic representation of a radio tube, and the wiring diagram of a simple radio 
receiving set. Opposite each of the parts place the letter found in the diagram which locates that part. 

Answers Score 

A battery 11. ------- ( ) 

B battery 12. ------- ( ) 

Phone receivers 13. ------- ( ) 

Resistance 14.------- ( ) 

Aerial 15. ------- ( ) 

Ground 16. ------- ( ) 

Condenser 17. ------- ( ) 

E 

--~=~=.]·. 
Pln.tc 18. ------- ( ) 

--l\lfli___r1 'Q 
Filament 19. ------- ) 

li: '"J(. 
Grid 20. ------- ) 

Copyri11ht by AmtlrlonlllJuult Cul!l!lllliY [ 80 ] 

1. 

2 



RATDiG 

Jlanks at the 

Score 

------------ ( 

·----------- ( 

·----------- ( ) 

----------- ( 

----------- ( 

----------- ( ) 

----------- ( 

____ · _______ ( 

·---------- ( ) 

---------- ( 

n of a simple radio 
:h locates that part. 

Answers Score 

.1. ------- ( ) 

2. ------- ( 

3. ------- ( 

i. ------- ( ) 

5. ------- ( ) 

). ------- ( 

'. ------- ( 

:. ------- ( 

. ------- ( 

. ------- ( 

NAME 
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CLASS DATE UA'l'ING 

UNIT XIV SET X TEST III 

DIRECTIONS. In the test below you will find at the left certain statements and at the 
right certain lette:red phrases. You are to choose a particular phrase to fit a particular 
statement. Place the lette:r of the proper phrase in the space at the right which makes the 
best sense. There are more phrases than statements. 

Statements Phrases Answers Score 

1. When the circuit is closed, the 
hammer moves over and hits the 
gong in an electric bell because 

A. it is difficult to receive distant 
stations when close to a powerful 
transmitter. 

B. sound waves travel in water. 
1. ------- ( 

2. It is possible to communicate over 
long distances by means of dots 
and dashes because 

C. it transforms changes in light 
energy into varying electric cur­
rents. 

2. ------- ( ) 

3. There is no need of a battery of 
dry cells to operate the receiver 
of a telephone because 

4. The transmitter of a high-powered 
radio station is generally located 
several miles from the studio 
because 

5. It is possible to receive radio 
broadcast music when submerged 
in a submarine because 

6. The photo-electric cell is a neces­
sity in sending photographs by 
radio because 

B- Jc 1(. GEN. SCI. TJDB'l'B ;,c-6 

D. of the magnetic force of the 
electromagnet. 

E. electromagnetic waves travel so 
rapidly. 

F. the electrical energy comes from 
the transmitter. 

G. it causes light waves to travel 
greater distances. 

H. ether fills all the space between 
molecules of water. 

I. radio artists dislike the saund of 
the machinery in the transmitting 

station. 
J. electrical energy is not used in a 

telephone receiver. 
K. a definite code has been worked 

out upon which the person send­
ing and the P.erson receiving have 

agreed. 
L. the magnetism in the gong at-

tracts the hammer. 

[ 81 1 

3. ------- ( 

4. ------- ( ) 

5. ------- ( ) 

6. ------- ( ) 



CLASS DATE RATING 

NAME 

= 

UNIT XIV SET X TEST IV 

DIRECTIONS. In each group below is a partial statement followed by five phrases, any 
of which will complete the statement. Write yes after the statements which are true 
and no after the others. All, any, or none of the completions may be true statements. 

Answers Score 

1. An electromagnet: 
(a) is used in a common electric bell. 

a. ------- ( 

b. ------- ( 
(b) is used in an electric telegraph sounder. 

c. ------- ( 
(c) is used in the telephone receiver. 

d. ------- ( } 
(d) is used in a radio tube. 

e. ------- ( 
(e) is used in a radio telephone microphone. 

2. When a telegraph message is being transmitted: 
(a) the electric circuit between sender and receiver is closed all of the time. a. ___ ---- ( ) 

(b) the sounder armature is drawn down when the sender closes the key. b. ------- ( } 

(c) the switch on the sending key is left open. c. ------- ( } 

(d) the armature of the sounder is repelled upward by magnetism. d. ------- ( } 
(e) there will be a dot and a dash at the sounder for every dot and dash 

made at the sending key. e. ------- ( 

3. A radio tube is useful: 
(a) for making weak signals strong in a long distance telephone line. a.------- ( ) 

(b) for producing a high frequency alternating current. 

(c) for changing alternating current into direct current. 

(d) for amplifying radio signals. 

(e) for impressing a voice wave upon a high frequency carrier wave. 

4. The photo-electric cell : 
(a) will change light energy into electrical energy. 

(b) will change sound energy into electrical energy. 

(c) will change electrical energy into light energy. 

(d) will change mechanical energy into electrical energy. 

(e) will change electrical energy int.o sound energy. 
CopyrlgM by Amerlou.n Doolt Compnn:v [ S2 ] 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

} 

) 

} 

} 

} 

} 

} 
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Results of :teat XV 

(The Earth and I te lif d ghbors ) 

Table XVIII ahows 'tha per oent,. made by each pupil 1n Teet XV, 

while Figure 18 ;howa the x-anking of aaoh pair o£ pupils with aaoh other 

1!1.11d also with each other pair, The median of eaoh olau :ts also shown. 

The highest IOOrtll was etighty and was mado by a pupil in the lecture 

olan. This exceeded the highest SQOre in the experimental clan by two per 

cent~ 1hG loweat too:re was trwanty .. five.i made by a pupU in the leotur~& class. 

The loweet 110ore in the exped.meta.l oh.ss w6Ul thirty•nine • 

The :mod.ii!UI. o£ the hoturt olue exceeded that of the experimmtal three 

per oent. This d1t£erenoe atat1et1oallymeans that out of one hundred it hal 

eighty cb.an.oel of being a aign.H'ioant dU'ferenoe .. 

In this unit there were a nwb0r o.f' ntw terms thAt ha.d tq be learned, 

but there were taw dem.onstra tiont to be performed as l•bora tory experiments, 

The faot thab th• e~eriment•l group worked trom·their m~~als and lela time 

was given to discuadon :1n ol&n may have been one reaaon for the experimental 

clau ranking lower than the leoture. 1'bis study would indicate that on ma­

terial or thia nature whore tha laboratory ~nual ie used, more time ehould be 

spent in olaasrl:lom diacuuion than 'Wfl.$ •pent in the exptrilnental elan. 

In pdr nine the pupil in the etxperimental· ola.n excelled the lecture 

pupil by two per cttl.t. 1n pair eighteen the pupil :1n th~ lecture clau ex­

ceec.hd the pupil in th.EI oxperimental clau thirty ... four per cent.., but this 

gl"fat ditf'erence :mf.\.y be due to the h.ot that the pupil in the oxporimental 

clau was absent two daya during 'llhe 111t'Udy or th:h unit. 

The per oenta mAde by thirteen pupih ill the leoture clan exoeod 'bhe per 

oenta ude by the pupil• with whom they wore paired in true experimental olan. 

ln the other 1even pairs the per oents mado by tho experi¥1u11ntal pup1la exceed~ed 

thon made by tb.e leoinu"t • 

}I 
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(Scores of pupils in lecture ole.se in deaoondi.ng order) 
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A. 
B. 
c. 
D. 
E. 
F. 

THE EARTH AND ITS NEIGHBORS 

UNIT XV SET X TEST I 

DIRECTIONS. In this test you will find a list of worc!R above a list of statomcnh;. You 
must pick out some particular word that will fit a particular stntemeut. l'luce the lelter 
of the word thnt matches in the space at the right of the scntenceH. 

87 

The light second K. Asteroids u. The milky way 
Meteors 1. Neap tide V. Spring tide 
12 hours M. Comets w. Galaxies 
New moon N. Ebb tide X. Full moon 
186,000 miles per minute 0. Constellations Y. Satellites 
First quarter P. Stars z. 186,000 miles pet' hour 

' -

G. Nebular hypothesis Q. Six hours AA. Planetesimal hypothesis 
H. 186,000 miles per second Ji. The light speed BB. The light year 
I. The moon s. 24 hours co. The sun 
J. Last quarter T. Flood tide 

Answers Score 

1. The source of energy which makes plants grow. 1. ------- ( 

2. The name of the earth's satellite. 2. ------- ( 
3. The approximate amount of time between two consecutive high tides at 

Boston. 3. ------- ( 

4. What the hours of incoming tide water are called. •.L ------- ( 

5. What the extra high high tide is called. 5. ------- ( 

6. The phase of the moon at the time of an eclipse of the sun. • 6. _- _ ---- ( 
7. A discarded theory as to the possible origin of the earth and other planets 

of the solar system. 7. ------- ( 
8. The numerous small bodies of the sol!).r system with their orbits between 

MarsandJupiter. : 8. _______ ( 
9. The kind of heavenly bodies which commonly visit our solar system and 

then leave again. 9. ------- ( 

10. What star groups are called. 

11. The speed of light. 

10. ------- ( 

::11. ------- ( 

,-...., 12. The yardstick used by astronomers in measuring the distance to stars. 1 12. - ------ ( 

Copy1•lght by Amoric11n lloolc Compr~ny [ H:i ] 
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NAME 

UNIT XV SET X TEST II 

DIRECTIONS. Study the diagram carefully before you attempt to fill out the blanks at 

the right. 

This is a diagram of the solar system. The sun is indicated by letter 

(1) ____ ,Saturn by letter (2) ____ ,Jupiter by letter (3) ____ ,the earth's moon 

by letter (4) ____ ,Mercury by letter (5) ____ ,Mars by letter (6) ____ ,Neptune 

by letter (7) ____ , and Venus by letter (8) ____ . The asteroids would be found 

in the space between the orbits indicated by letters (9) ---- and (10) ----· 

Cppyrlllb~ by Amorloan Book Company [ 84 1 

Answers Score 

1. ------- ( ) 

2. ------- ( ) 

3. ------- ( 

4. ------- ( 

5. ------- ( 

) 

) 

) 

6. ------- ( ) 

7. ------- ( ) 

8. ------- ( 

9. ------- ( ) 

10. ------- ( ) 
This 

the moot 

affect tid< 

the earth 

moon wtu: 
The lowe 

earth is 1 

the mooD 

(6) - ---· 
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~N~A~M~E~----------------------------~Q~~~~------ llA'l'N 

UNIT XV SET X TEST III 

DIRECTIONS. 

right. 
Study the diagram carefully before you attempt to fill in the blanks at tho 

• 
Answel'll ScoN 

This diagram shows various relative positions of 1. ·-------·---·-·-·--·-······ ( ) 

the moon, earth, and sun. These various positions 

affect tides upon the earth. An extra high high-tide upon 
the earth is called (1) ____ and would occur when the 

moon was in either position lettered (2) ----or (3) ----· 
The lowest high-tide which is experienced upon the 
earth is called (4) ____ tide, and would occur when 

the moon was in either position lettered (5) ---- or 

(6) ----· 

Copyright by Amcrlonn Hoole ComJ)AliY 
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2. -------------------------·- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. ----------------·---------- { 

) 

) 
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NAM._l~!__' -----------------QLASS 

DATE RATING 

UNIT XV SET X TEST IV 

DIRECTIONS. In this test you will find at the left certain statements and. at the right 
certain phrases. You must pick out from the list at the right some particular phrase 
that will fit a particular statement. There will be more phrases than statements. Place 
in the space at the right of the phrases the letter of the phrase that makes sense. 

Phrases 
Answers Score 

Statements 

1. Man could not live on the moon 
A. the lighted side of the moon is 

because 
away from the earth. 

2. We never see but one side of the B. it is in line with the axis of the 

moon because 
earth. 

3. The moon is a greater factor than c. the North Star does not appear 

the sun in causing tides upon the 
to move. 

earth because 
D. it is too close to the sun. 

4. Different amounts of the lighted E. it does not rotate on its axis. 

portion of the moon are visible F. it is larger than the sun. 

on the earth at different times G. it has more gravity concentrated 

because 
in it. 

5. The Big Dipper appears to revolve H. it casts a shadow on the earth. 

about the North Star because I. the moon changes its shape. 

6. When we have an eclipse of the J. it rotates on its axis once for 

moon, it is because 
every complete revolution about 

7. Life as we know it could not exist 
the earth. 

upon Mercury because K. it has no atmosphere. 

8. The North Star does not appear to L. of the rotation of the earth. 

move in the heavens because M. of its change in relative position. 

N. it is too far away from the sun. 

0. it gets in the earth's shadow. 

P. it is closer to the earth. 

1. ------- ( ) 

2. ------- ( 

3. ------- ( 

4. ------- ( 

5. ------- ( 

6. ------- ( 

7. ------- ( 

8. ------- ( 
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NAME 

If 

UNIT XV SET X TEST V 

DmE?TION.s. In each group below is n rmrtinl statement followod by Jive ~~ illl1 
of whwh wrll complete the statement. Write ye8 nHer the stat<•mcntB which are kmr and 
no after the others. All, any, or none of the completions may be true st.a.ternet~~. 

------------------------·-·~ .. ---
1. All of the planets of the solar system: 

(a) revolve about the sun in the same direction. 

(b) have the same number of satellites. 

(c) travel at the same speed about the sun. 

(d) receive the same amount of energy from the sun. 

(e) make one complete revolution about the sun every 365 days. 

2. The solar system : 

(a) is only a small part of our galaxy. 

(b) contains more stars than planets. 

(c) is merely another name for our galaxy. 

(d) might reasonably be called the sun and its family. 

(e) receives the most of its light and energy from the sun. 

3. Our sun: 

(a) is the only light-giving and energy-giving body in the solar !!y8tmn. 

(b) is a star. 

(c) is at the same distance from the earth at all seasons of the year. 

(d) furnished the energy which is stored up in gasoline. 

(e) is the center about which all stars in our galaxy revol"Ve. 

Copyrl11ht by American Hoole Compuny [ 87 l 

4. .. ~!ill ( 

.. ~ ( 

e, .. .,_,...., ( 

) 



Answers Score 

4. Our galaxy: 
(a) contains many stars which are invisible to the naked human eye. 

a. ------- ( ) 

b. ------- ( ) 

(b) contains many stars larger than our sun. 
c. ------- ( 

(c) is the only one known to astronomers. 

(d) is definitely known to contain many planets not in our solar system. 
d. ------- ( ) -

(e) is approximately ten times the size of our solar system. 
e. ------- ( ) 

5. The distance from the earth to : 
(a) the sun is less than from the earth to Jupiter. 

a.------- ( ) 

(b) 
Mars remains approximately constant from year to year. 

b. ------- ( 

(c) 
the North Star is approximately the same as the distance from the sun c. ------- ( ) 

to Neptune; 

(d) 
the moon is less than the distance from the earth to the nearest planet. 

d. ------- ( 

(e) 
the nearest star is less than the distance from the earth to the farthest 

planet in our solar system. 
e. ------- ( ) 

6. An eclipse: 
(a) of the moon is more likely to occur than an eclipse of the sun. 

a. ------- ( ) 

(b) 
of the sun occurs when the earth is between the sun and the moon. 

b. ------- ( ) 

(c) 
of the moon could not happen while the moon is in the first quarter. 

c. ------- ( ) 

(d) of the sun is always at the time when the moon is full. 
d. ------- ( ) 

(e) of the moon would occur every month if the moon, sun, and earth were 

always in the same plane. 
e. ------- ( ) 

Copyright by Amorlo~>n Boolc Compl\ny [ 88 1 



Results of TflSt IV! 

(Time Md tbo SeMont'J) 

'fable Xll. ehows ·ch" pq:t- ct~nts m~cl~ ~Y ~Mh pupil iu l\Jst XV!. 

a a 

Fi,;urt 19 ahows th$ ranking of eaoh pJ.i:r or pupils with eaoh othil" and also 

' with eaeh other pair. ThG atdian or each cl6.u h shown. 

The higheut •oore o:f' eighty, lthioh waw made by a pupil in the lecture 

clan, t!IXt!ustJded the hi~host so~re in th0 expedmenta.l clM!J by a margin of 

d:x p•r oent, ,_.he .lowest ~oor.fJ oi' twenty .. t:hree wu made by a pupil in the 

f txperimen1aU. olu•• The lawut SQore in the leoture olau exo•eded the 

1 •core of tw:enty-•three by ninetfon per oent. 

The median of tho leQture olass exoeeded that of tht experim.ntal by 

four pet-' cent. $tat1111tioally 'this di:f'f'ereuo e lH't!ll tighty .. three oh&'loea out 

of one ... hu.ndred of bting eignificant,. This it a ~terid diff'erenoe, and 

the method of instruction must have had some ett'eot on th<> re1ultJ. 'th.e type 

of' matt.1rid that 'Will presented in this oh•pter we.• of tha ne.ture that could 

not be pe:rformGdl in :rtgul~ la.bort~.tory e:x.periments. 1M laboratory work in· 

olud.ed wrk in the laboratory llll.llUd «nd textbook: IUd ••vnd demonstrational 

experime:nta on light. The lraoture clau wutd only the terlbook: end epct 

111.uoh tb1$ studying tht dhgrsms and expbnati.one in the book • 

A• far ~u thh 1tu.dy gou 1 tb.e result• of the tnt over thit uni't 

would indica.t0 th•t mat~rid of. a. gcu..~.nd dia.,union typi!l illustrated by 4:1• .. 

l!)rQ.ll oan btUJt b• t..u&bt by the h()Wrfl method. U' Jl.&.ter:id of M expori .. 

mwtal nat'I.U'e it lll.ltded to olarify textbook ma:btrid.; the txptrim•rtl\1 uthod 

of tnohing illl wey e ff'eoti vet otherwin 1 t u•• the leo'bure method h mor• 

e f'f'to'bi ye. 

In pair n.i.nt 'ttl m pupil in tht leoture obu exoee«!ltd tht pu,pil in 'tlMI 

exper111.ente.l olau by • •r&in ot nine JIC" oet. fM pupil !a the ltoiiW'e 

.. 
! 



olaU exceeded the pup:U 5.:n fue experimMtd olees eight per oent. in 

pail" o:LghQen. 

In the twenty pairs. fourteen pupils in the lecture olass exceeded 

the tourt*'en pupils with wh.om they were paired in the ~xperimental olau ~ 

tn the other tight pairs the expel'"im.(l!>ntal pupU s exoeaded the lecture 

p~p:Lh. 



TABLl!l XIX 

DDIANS OF PJm CENTS MADE B! PUPILS lN ~ST SIXTEEN 
. ( T!MI AND 'THE SEASONS) 

!xnRIUJ!liTAL LECTURE 
lame R'eme 

Pair of Per ot Per 
llum."b•!" Pupil Cent l'upil Cent 

1 •. ,. 81.00 T .. F,. Sl.o'70 
2 s.a. 74,46 n.u. 72.34 
3 lt.B. 8$-63 A.E. 68.13 
4 s··•· 48.9S v.a. 51.06 
6 R.G • 66.!4 a.w. 53.19 • s.s. 72.14 A.w .. 67.45 
7 n.s. 66.76 J«.:e. 61.72 
a 1.!. 65.96 "&.S • 76.60 
9 m.:w. tHh!S ll.W. 88.00 

10 w.o. 153.19 n.s. 70,21 
11 o.s .. 61.70 D.o. 63,SO 
12 :e.s. 56,$1 :D.}). 4!,6& 
13 B.H- f8.8l v.v. 74.47 
lf I.P, 55.$1 :m.s. 67.45 
16 n.<:. 61.1'1 l't.W. 74.46 
l$ r.x. 23 .. 99 '·'· 56.33 
11 .t.s. . sa.ss ll.,. . 76.69 
lS w.n. 12.34 -r.s. 80.29 
19 !.X. 65.32 G. I~ 44,,00 
20 a.o. 14.46 J,'\f. 53.03 

Me4i$11 58.8 62.7 
Jle.g 59,cJO 63.34 
~alee 13 ... '74 42 .. 80 
~. ]) . 8.6 5.4 

ln P..il" 1., pupil ffJl,f·" made Ill score or 6l.OO:J pupil 
"T .. F-" the other mtmbtr ot the pair mad• 61.70,C. ltell.d 
in like .a~nner tor suooeeding pairs. · 
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NAME CLASS DATE HATING 

TIME AND THE SEASONS 

UNIT XVI SET X TEST I 

DIRECTIONS. Read the following sentences carefully before you attempt to fill out the 
blank spaces at the right. 

92 

Answers Score 

1. In revolving around the sun the earth's axis is 

inclined (1) ____ degrees to the plane of the 

earth's orbit on December 22 and June 21. On 

March 21 and September 22, the inclination is 

(2) ---- degrees. 

2. The United States receives the largest number of 

rays of heat and light from the sun in the month of 

(3) ----· 
3. South America receives the largest number of 

rays of heat and light from the sun in the month 

of (4) ----· 

4. When it is 6 P.M. standard time in Los Angeles, 

it is (5) ____ standmd time in Chicago. 

5. When it is 5 A.M. daylight-saving time in New 

York City, it is (6) __ ~ _ standard time in Phila­

delphia. 

6. The vertical rays of the sun will strike the equator 

on the dates (7) ____ and (8) ----· 

7. In the seventeenth century, Christian Huyghens, 

a Dutch mathematician, applied the (9) ---- to 

regulate the movement of clocks. 

8. In traveling from Japan to San Francisco by boat, 

suppose the passengers go to bed on Wednesday 

evening, and during the night the boat crosses 

the International Date Line. The passengers 

will wake up on (10) _ --- morning. 

9. In practicoJly all modern clocks, which are not 

electrically driven, the power which drives the 

wheels is derived from tho (11) ----· 

10. At Huron, South Dakotn, the days and nights nre 

of equtLllcngth on tho datos (12) ---- and (1a) --- _. 
Copydght by Amorlcnn Ilook Com plinY [ 89 ] 

1. --------~------------------ ( 

2. --------------------- -.- _;--- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. ---.------------------------ ( 

7. --------------------------- ( 

8. --------------------------- ( 

9 (.}.f. !] ,) ( 
I --c'.:i '.~J:1t.l.',V.4~~-- -- _,_ --------

10. __ 1Y!..e..R ____________________ ( 

11. --------------------------- ( 

12. --------------------------- ( 

13. --------------------------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

'~ ' J 

f·: i'r. 

: I•· 



NAME CLASS DATE RATING 

UNIT XVI SET X TEST II 

DmEc'l'IONS. 

right. 
Study the diagram carefully before you attempt to fill in the blanks at the 

In this diagram the earth would be rotating in a 

direction from J to (1) ----· The portion of the 

earth's surface near letter (2) ____ would be early morn-

ing. The portion near letter (3) ____ would be evening 

twilight, and the portion near letter ( 4) _ _ _ _ would be 

noon. The portion of the earth's surface receiving the 

greatest number of heat rays per square mile is near 

letter (5) ----· This is because the size of area covered 

by a beam striking the earth at an oblique angle is 

(6) ----than when the beam meets the earth (7) ___ _ 

to the surface. A second reason for the greater inten­

sity of heat from the (8) ---- is that the beam passes 

a (9) ----distance through the a.tmosphcre of the earth. 

A person standing at the north pole and looking directly 
overhead would sec the (10) ____ star. 

Cupyright hy Americ11n Ilool> Compnny l 90 ] 

Answers Score 

1. --------------------------- ( 

2. ______________________ .:. ____ ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. ______________ :;. ____________ ( 

9. --------------------------- ( 

10. --------------------------- ( 

) 

) 

) 

) 

2. 1'hl' 1t:tm1mr•1 

i!l('t':lnlil'l:~ 

(a) t bt:" enrt 

(l1) the sun 
(c) the !'!UU 

ifi.Unttnf:'i 

( 1l) s muunr 
,~ from tt 

3 Shmdnrd ti . 
(al nt Gro 

Am~rh 

(d) in cmc• 
tbHll t 

4. ·when it i~ 
on th.1 

(a) it is 1 
(b) it is I 

west 

(c) it is ~ 

(d) it is ~ 
of G1 

Copyright by AI 



NAME Clu\HR 

UNIT XVI SET X TEST III 

DIREC'l'IONS. In each group below is a partial statement followed by five phrases, any of 
which will complete the statement. Write l/C:S after the statements whieh n,ro true and 
no after the others. All, any, or none of the completion8 may be true statements. 

92 

Answers Score 
1. A factor which helps cause the change of seasons on the earth is : 

(a) the rotation of the earth on its axis. a. ------- ( ) 

(b) the revolution of the earth about the sun. 

(c) the distance of the earth from the sun. 

(d) the inclination of the earth's axis. 

2. The summer weather in South Dakota is warmer than the winter weather 
because: 

(a) the earth is nearer the sun during the summer in South Dakota. 

(b) the sun gives off more heat rays during the summer. 
(c) the sun's rays strike that part of the earth's surface more directly in 

summer than in winter. 
(d) a square mile of that part of the earth's surface receives more heat rays 

from the sun in summer than in winter. 

3. Standard time : 
(a) at Greenwich, England, is five hours flhead of standard time in an 

American city located on the 75th meridian west of Greenwich. 

(b) at San Francisco is four hours behind standard time at New York City. 

(c) at Cedar Rapids, Iowa, is identical with the solar time at that place. 

(d) in one time belt in the United States it is always one hour more or less 
than the standard time at the next adjoining time belt. 

4. When it is 9 : 00 A.M. standard time at Santa Barbara, California, located 
on the 120th m01idian west of Greenwich: 

b. ------- ( 

c. ------- ( 

d. ------- ( 

a. ------- ( 

b. _.,. _____ ( 

c. ------- ( 

d. -... ----- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

(a) it is 12: 00 noon at New York City. a.------- ( 
(b) it is 7 : 00 A.M. at Memphis, Tennessee, located on the 90th meridian 

west of Greenwich. b. ------- ( 

(c) it iA 5 : 00 P.M. ttt Greenwich, Enp;land. 
(d) it iR 9 : 00 l'.M. at MPshhetl, PcrRia, locrtted on the Q()l;h mori<lian oast 

of Greenwich, ]1~nghmd. d. --- "--- ( 

[ m J 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

' ' 
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NAME~------------------------------~C~L~A~SS~-------D~A~T~E~·--------~R~A~TI~N~G. ______ _ 

UNIT XVI SET X TEST IV 

DIRECTIONS. In the test below you will :find at the right certain statements and at 
the left certain lettered phrases. You are to choose a particular phrase to fit a particular 
statement. Place the letter of the proper phrase in the space at the right. 

Statements 

1. In the course of a year there is a 
variation in the number of hours 
of daylight at D~yton, Ohio, be­
cause 

2. A pendulum clock is of more value 
than a sundial because 

3. More heat is received from the 
sun at Nashville, Tenn., in July 
than in January because 

4. The hours of twilight are longer in 
northern Canada than in Florida 
because 

5. The duration of twilight is short 
on a high mountain because 

6. Standard time has been adopted 
throughout the world because 

7. The United States is divided up , 
into four standard time belts 
because 

8. To locate positions on the earth 
with absolute certainty, the stars 
are used rather than the sun 
because 

CopyrlgM by Amnrlc11n Hoole Compnny 

Phrases 

A. there is less air to bend and dif­
fuse the light. 

B. it is needed far more in northern 
than in southern climates. 

C. it is more accurate than sidereal 
time. 

D. the sun's rays strike that part of 
the earth's surface more directly 
at that time of year. 

E. it is approximately 60 degrees 
across the United States. 

F. the sundial was invented so long 
ago. 

G. the stars are older than the sun. 
H. the earth's axis is inclined to the 

plane of the earth's orbit. 
I. the trees on high mountains 

absorb so much light. 
J. of the great convenience to 

business and railroads. 
K. the United States has four natu­

ral. geographical divisions. 
L. of the relatively fixed positions 

of the stars. 
M. the earth rotates upon its axis. 
N. it will work when the sun is not 

shining. 
0. the earth is nearer to the sun at 

that time of year. 
P. it takes longer for the sun to fall 

18 degrees below the horizon at 
northern points than at southern 
points. 

[ 92 ] 

Answers Score 

1. ------- ( ) 

2. ------- ( ) 

3. ------- ( ) 

4. ------- ( 

5. ------- ( 

6. ------- ( 

7. ------- ( 

8. ------- ( 



Results or Test XVII 

(Weather and Olimate) 

93 

fa"bltt XX ahaws the per oents made by •aoh pupil in Test lVli., and 

Figure 20 8hO'W8 the ranking or ee.eh pair o£ pupils with ea.oh other and 

also with e~oh other pair. 1'he median of ee.oh elan is alao ahown. 

!he higheet aoort was uvety•nine, made by a pup.il 1.n the lecture 

olaaa. This score is six per cent greatt~tr thll'l. tba~ highet~ aoore in the 

experbaetttal de;n.. n.'he lowest aootcti' was twenty ... tbree and· was ro.ade in the 

experimfmtal elias. The l«eat score in the leoture ola.u \'fU forty-Six, 

!he llltdia:n ill the experim~nte.lr alaaa exceeded the Nd.:ian in the 

lecture ole.n 'by a :margin or one per cent. lrhh h not a l:ll.tlterial dif:teren.oe. 

Btatiatioally it hu dxty-.. one ohanou out of a hundred 'b&i:rJg signit:l.oant. 

The eltperiaental :material in thit chapter :muf;t have had 10Jl1e ef'teot on the 

rea\llts or. the teat. over the unit. It neme that the experimental l'ltaterial 

covered in this unit we.a a mes.nt Gt olarifying some ot: the textbook :material .. 

In the •xper:bnental ola.u weather mapa, 'barom .. ters, barographs,. rain gauges,. 

tuad thermometers were •'Wditd in th.e labora:tory. The usee of these instru­

Jrlents and -the reading of the1ft helped elari fy lli.Uoh o£ th0 ma terbl in the 

t.:x:h. If llAteri&l is well illustrated and does not need experimentation to 

make it undtratuda'ble, it seems that the e:x.perimtmtal lllethod of teaching i8 

a nate of time and not aa etreoti w al!l the leoture method. 

In pair nille the pupil a in each ol-.n m•de the IUt.1DAt score. In pair 

eighteen, the pupil in the experimental clan EIXOI!feded the pupil m thre hoture 

oll.l$S tiw per oent. 

Ot the twenty pe.irs twelw pupils in the lecture olan exoeeded the pu­

pils with whom they were pa1rtd in tht experimente.l olan, and in the other 

eight pairs tile ex.peritntn'i:lal pupils exotecled the lecture pupils • 

i., 



~ABLE XI 

D'Dl!IS OF Fllm ClllNTS MADE BY PUl.':ti,..t; lN TIST SEVl!N'rlll 
(mu.tmm ANP ctnu.n) 

ltl'm:llfBNTAL LJCMi 

J~~me IIIUMi 

'"r ot Pw of Per 
thmiber Pupil Oent Pupil teat 

1 'I. !'f .. 46.8 '~·'· $1.11 
a I.N. 66.6& Ihl. 46.14 
s :k.'B. 66.66 A.l. 50.00 
4 s.x. so.oo V.J.!!. 6'1.16 
5 l.G. so.oo 'R.W • CU.$7 
$ B.S. 68.33 A.W. 61 .. 12 
'1 n.s. 46.6'7 W: .B • 76,94 
I 'N.H~ es.oo lli.S, 10.$9 
9 !l.W • 6:5.33 ll.W, U.TO 

l.O w.o. TS.SS n.s. "·'' ll o.s. 73.31 D.C. 11.40 
12 lhS. 56~66 Dt'D. n.tt 
11 ''t .. :s. 61.66 :o.v. 69.16 
14 ~wP• 41.6$ 1.1. U.TO 

16 1).0. 73.33 :~.w. &'f •• o 
16 F.!. .23.99 r.t. 69.16 
1'7 t.a. 18~153 Jt.!t'. ., •. u 
18 Wtll~> eo.oo J,8. tstS.It 
19 :a.Jt. 65.00 G.l. 615.11 

20 a.o. '73.33 J,W, 48.19 

led ian 5S.3 $'1.4 

loan l$1.94 n.se 
lance 21-73 

,, .. ,, 
Q.. 1). s.e 7.1 

In 'Pair 1, pupil •x.t.11 ~~~Ade a Jotre ot 46.th pupil "t.r.• 
th.e other me'btl" of th• pair •d• 61.115(. 1-.d in lib 
11Utt'1atr 1.'0r eu.oottlling pairs. 
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:!NA!:!;J\~1~E----------------~CLJI,SS DATE 1\A'l'ING 

WEATHER AND CLIMATE 

UNIT XVII SET X TEST I 

DIRECTIONS. In this test you will find a list of words above a list of statements y 
t 

. k t . 1 d . . ou mus p1c ou a partlcu ar war that w1ll fit a particular statement. Place the letter 
of the word that matches in the space at the right of the sentences. 

H. 0. Barograph V. Hydrometer 
A. Anemometer Hygrometer 

B. North to south I. West to east P. Cirrus W. Relative humidity 
Q. Condensation X. Freezing point c. Tornado J. Cyclonic 

D. t of a mile K. Sun R. Three miles Y. Absolute humidity 

E. Stars L. 
Dew point M. 

Seventy-five miles s. 
Evaporation T. 

Moon 
Anticyclonic 

Z. South to north 
AA. Cumulus 

F. 
G. Humidity N. Stratus u. East to west BB. 15 miles 

Answers Score 

1. The source of the energy which causes changes in weather. 1. ------- ( 

2. ------- ( 

3. ------- ( 

4. ------- ( 

5. ------- ( 

2. The process by which the water of a lake is changed into water vapor. 
3. Another name commonly used which means the same as the saturation 

point of air. 
4. The ratio between the amount of water a unit volume of air actually holds, 

and what it would hold if it were saturated. 
5. The name of the 'instrument which measures the amount of water vapor 

in the air. 

6. ------- ( 

7. ------- ( 

6. The type of storm area where the air is slowly moving inward and upward. 
7. The approximate direction of motion of areas of high air pressure across 

8. ------- ( 

9. ------- ( 

the United States. 
8. The approximate distance away of a lightning flash when 15 seconds 

elapsed before the thunder was heard. 
9. The name of the instrument which records the changes in air pressure as 

they occur. 

10. The type of cloud which is most likely to bring a local thunderstorm. 
10. ------- ( 

•Copyright by American Book Company 
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NAME 
CLASS DATE 

UNIT XVII SET X TEST II 

b f tt t to fill in t!H: iJ!ru,k;. in ttrH• DmEcTIONS. St.ncly the map carefully e ore you a emp 
spaces at the right. 

8CAL£ OF lti!JLU 

0 100 200 300 ~ 

Answers Score 

This is a diagram of a (1) _. __ map. There is a cy- 1. --------------~------------ ( 
clonic area at the points lettered (2) ____ and (3) ----· 

The anticyclonic areas are located at points lettered (4) 
2. --------------------------- ( 

____ and (5) ____ . The direction of the wind across the 3. --------------------------- ( 

state of Wyoming is toward the (6) ----· In the city 4. --------------------------- ( 
of Chicago they are having (7) ____ weather while in 

Alabama and South Carolina it is (8) ----· The baro-
5. --------------------------- ( 

metric pressure in southern Texas is (9) ____ while in 6. --------------------------- ( 

the city of Chicago it is (10) ----· 
7. --------------------------- ( ) 

8. --------------------------- ( ) 

9. --------------------------- ( } 

10. --------------------------- ( ) 
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~!f. _________________ QL_i\~~ ·--~D_A'!'E _____ ],!ATI~Q_ _____ _ 

UNIT XVII SET X TEST III 

DIRECTIONS. In the test below you will find at the left certain statements and at the 
right certain phrases. You are to pick out from the list at the right some particular 
phrase that will fit a particular statement. Place the letter of the proper phrase in the 
space at the right. 

Statements 

1. The east side of the Rocky Moun­
tains is a region of little rainfall 
because 

2. During a summer afternoon, at 
almost any ocean resort, the 
breeze will blow in from the ocean 
because 

3. Cloudiness generally accompanies 
an area of low air pressure be­
cause 

4. One reason why the people of the 
Middle Western States are active 
and resourceful is because 

5. There are many nights when 
there is no dew formed upon the 
grass because 

6. A person feels uncomfortable on 
a warm day of high relative 
humidity because 

7. The wind always moves in a 
general direction from an anti­
cyclonic area to a cyclonic area 
because 

8. A tornado is known as a local 
storm because 

9. There are many convection cur­
rents in the earth's atmosphere 
because 

10. The relative humidity of a poorly 
ventilated room full of people 
increases because 

Phrases 

A. the temperature does not fall low 
enough to reach the saturation 
point of the air. 

B. it does so much damage. 
C. it is a desert. 
D. the perspiration on his body 

does not rapidly evaporate. 
E. air is a poor conductor. 
F. the prevailing winds come from 

the west. 
G. the air is rising in cyclonic areas. 
H. the air is rising and being cooled 

below the saturation point. 
I. there is no moisture in the air. 
J. the barometric pressure is alw11ys 

relatively low in a cyclonic area. 
K. it is helpful in m11king the 

beaches cool. 
L. it rarely covers more than a small 

territory. 
M. the price of farm products have 

been too low. 
N. the ocean is heated less rapidly 

than the land. 
0. it is always cloudy when it rains. 
P. the climate is temperate with 

moderate changes of temperature. 
Q. of the unequal heating of the 

earth's surface. 
R. air from the lungs is laden with 

water vapor. 
S. it is lighter than cold, dry air. 

r or, 1 

Answers Score 

1. --~---- ( 

5. ------- ( ) 

6. ------- ( 

7. ------- ( 

8. ------- ( ) 

9. ------- ( ) 

10. ------- ( ) 

-------------------~-''" 



CLASS DATE RATING 

UNIT XVII SET X TEST IV 

DIRECTIONS. In each group below is a partial statement followed by five phrases, any of 
which will complete the statement. Write yes after the statements which are true and no 
after the others. All, any, or none of the completions may be true statements. 

Answers Score 
30ple having the greatest human energy are more generally found : 
>) in climates like northern Canada. a. ------- ( ) 

') in localities where the relative humidity is always high. b.------- ( 

~) in the tropical and semi-tropical regions of the world. c. ------- ( 

i) in regions where changes in temperature are frequent. d.------- ( 

e) in climates like that of Minnesota. e. ------- ( 

Jlimate: 

a) is approximately the same over a long period of time in any certain 
locality. a.------- ( 

:b) is more greatly affected by the nearness of large bodies of water than 
by any other factor. b. _ _ _ _ _ _ _ ( 

~c) is the result of several factors. 
C d) is largely responsible for the kind of industry which is found in a certain 

locality. 
(e) in any locality might be changed if the altitude of the place were 

changed. 

Values which come from the work of the United States Weather Bureau are : 

c. ------- ( 

d. ------- ( 

e. ------- ( 

(a) the changing of poor climates in certain localities to good climates. a. _______ ( 

(b) the control of the weather for the good of industry. b. _______ ( 

(c) the irrigation of arid lands so that crops may be raised. c. ------- ( 

(d) the protection of mountain forests so that floods may be prevented. d. _______ ( 
(e) the prediction of weather changes so that industry may be prepared 

for the change. e. ------- ( 
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4. As a basis for making 
collects and recor 

(a) the changes whic: 

(b) the anemometer : 

(c) changes in the b~ 

(d) the dew point. 

(e) the temperature. 

5. The wet bulb therm< 
(a) has its tempera t1 
(b) shows a higher t€ 

anticyclonic ares 
(c) would read the l 

were in atmosph 
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(b) becomes J!.ghter 
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(e) is caused to mo· 

pressure. 

u. & K, omN. ac 



96 

4. As a basis for making weather forecasts, the United States Weather Bureau 
Answers Score 

collects and records the following information : 
(a) the changes which are taking place in the position of the moon. a. ------- ( ) 

(b) the anemometer reading. b. ------- ( ) 

(c) changes in the barometer reading. c.------- ( ) 

(d) the dew point. d. --.---- ( ) .,. 

(e) the temperature. e.------- ( ) 

5. The wet bulb thermometer of a ~ygrometer : 
(a) has its temperature lowered by evaporation. a. ------- ( ) 
(b) shows a higher temperature than the dry bulb thermometer when in an 

anticyclonic area. b.------- ( ) 
(c) would read the same as the dry bulb thermometer if the hygrometer 

were in atmosphere which was saturated. c. ------- ( ) 
(d) has its temperature increased by a raise in dew point, when the temper-

ature of the dry bulb thermometer remains constant. d. ------- ( ) 
(e) would read the same temper11ture as the dry bulb thermometer if the 

wick should be allowed to become dry. e. ------- ( ) 

6. The earth's atmosphere: 
(a) becomes heavier as it has more water evaporated into it. a. ------- ( ) 

(b) becomes l_ighter as it becomes warmer. b. ------- ( ) 

(c) increases in capacity to hold water vapor as it is cooled. c. ------- ( ) 

(d) may become cooled if allowed to suddenly expand. d. ------- ( ) 
(e) is caused to move over the earth's surface because of differences in air 

pressure. e.------- ( ) 

II, & !(, (JJ<JN, SCI. TlQH1.'H "X -7 f 07 ] 
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Results of Test XVIII 

(Bow 'the Earth. Has Be~tn l?r(!lparod for Life) 

Table XXI a.h0w111 the per cents made by each pupil in Teet XVIII. 

Figure Sl a how$ the ranking of noh pair of pupils with noh othsr and also 

with ellu>h other pair. '!'he med:t~AX~. of eaoh olua is also ehow:n. 

~· highelllt aooN~ waa tighty..si:x, and it was made by a pupil in the 

experi:m.ental olau. This eeore b six per cent greater than the highest 

score in i:he l•oture olau* The lowest score '\VflS rorty .. one, fand it was alao 

made by a pupil or tlw exporimcn W ollu. The lowest aoore in the lecture 

olau exoteded the l.oweet More in the experimental olau by nine per oent. 

"l'h$ uu11dian in the lecture olus exoteded. that in the expor:baentlll 

olau t:l..-e per oent. Tl'u\a dittE~renoe 18 a material ditferonce. Statistically 

it ht~.s nin.ety-.'th:ree ohe.nGea in one hund.rtd of being d.gn.i:t'ioant. The reaul ts 

of this te1t indioate that the tnt\teriel j,n this 'Wlit ill lecture ll!Aterid. It 

h of a general nature ud. exporimMta are not neotaury. '!'here ill evidenc• 

that material tl)f thial nature, that :1.s e~ladned tully in the text lllM doea not 

auggeat material fr~~r experimentation, is beat taught by the leotu.re JPA~~thod. 

In pair nint the experi:mtntal pupil exoeod.ed the leoture pupil by s. 

m.argin of eleven per otnb. :tn pair eighteen th• pupil in tht lecture ole.n 

exceeded the pupil :tn the experimental fou:rtten per oet. !he pupil in th• 

leotu.re ole.n 1n pair nine ,,., abae t three days. and thia may h#.w 1-'llflltl. the 

reaaon for her aooro being below the median ot the olau and bdow th&t ot the 

pupil w1 th whom 1he wa111 paired.. 

Of 'the tw.,ty pair• in the etudy twelve of the pupih in the leotu:r• 

clau ranked higher tnan the twelvt with wh0111 they nre paired 111 th• ex:pori• 

mm tal ol•••, :In -the other ei&ht plira tnt experilnetal pupil I exoe4Kied tb.oae 

in the leowre olau • 
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llF'..DlllliTS Oi<' PD CENTS MADE BY PUPILS IN TEST ElG!iTE'W 
(HOW TiE EARTH liA.S BEEN PREPARED FOR LlFE) 

EXPERIM:tm!AL tEO 'l'tJR.E 
. N6lllul Name 

Pair ct. Pfir of Per 
Nzber Pupil. Cent Pupil Oent 

1 :v. ,.. 60.1 1".r* 63.08 
2 FI.N, 72.$1 D.M. 69.23 
$ x.a. 72.31 A.E. 69.25. 
4 S'.li. 66.92 v .a. 66 .16. 
& J.G. 56.92 a.w. 63.Q6 
6 a.s. 72.31 A.w. 64t.91 
7 n.s. 56.92 II.B. ao.oo 
$ •• a:. 64..61 E.S • 72.51 
9 ,B,W. 70.77 x.w. 5&.92 

10 w.o. 67.&9 n.s. 75.40 
11 o.s. 63.86 D.O. 61.61 
1& ... s. 58,.45 n •. D • 62,31 
13 I.H. lhh$4 D.V. 72.30 
14 :r.:P. 46.15 E.s .. 81.54 
16 n .• o. 86.61 1.w. 72.30 
li :u.;, 4.1 •. 0!1 F.l. 58.65 
17 ·~:.$ .• 6J,l8 lt.. T. 7$ •. 46 
18 w .:a. 56. 9'2 J.S. 70.77 
19 "I. I· 66.92 G. X. 67.77 
20 '!.,0~ 92.0 J.w. 71.19 

,, 

ltd1tm 61 ... 4 66.9 
»et.n 62.61 66.46 
luge 41...86 62-80 
4• D. s.s 7.3 

In P!i~-ir:. l; JU.JU ffJI,.f•" Wtd• e. aoore or 60,11 pupil 
"tt.rr.• the (!)tur member of the pair made 63.08". Read 
in l1ke m.a:rlPt' for eueeeecling pairs. 
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£!N:!!A!!:!M:::Ec__ _______________ -.::C:.:::LA=S.s ___ ~DA'!}_G _____ ItA'l'J£!~L. _______ _ 

HOW THE EARTH HAS BEEN PREPARED FOR LIFE 

UNIT XVIII SET X TEST I 

DIRECTIONS. Study the picture carefully befm•e you attempt to fill out the blanks at 
the right. 

This picture represents rocks which have been 

(1) ____ under (2) ----· Such rock shows layers or 

is said to be (3) ----· Such rocks are said to be sedi­

mentary because they are formed from (4) ----· 

(5) ____ , (6) ____ ,and (7) ____ are examples of sedimen-

tary rocks. (8) _ _ _ _ is formed from grains of sand 

(9) ---- together, while (10) ----is hardened clay or 

mud. 

Copyright by Amorlllltll Dook Company [ no J 

Answers Score 

1. --------------------------- ( 

2. --------------------------- ( ) 

3. ---,------------------------ ( 

4. --------------------------- ( 

5. --------------------------- ( ) 

6. --------------------------- ( ) 

7. --------------------------- ( 

8. ---------··----------------- ( 

0. --------------------------- ( ) 

10. --------------------------- ( ) 



DATE RATING 
NAMITI 

CLASS 

A. 
B. 
c. 
D. 
E. 
F. 

UNIT XVIII SET X TEST II 

DmEC'l'IONS. In this test you will find a list of words above a list of statements. You 
must pick out from this list some particular word that will fit a particular statement. 
Place the letter of the word that matches in the space to the right of the sentence. 

Lava K. Alfalfa u. Igneous 

Solution L. Humus v. Potassium 

Iron M. Sand w. Loam 

Sedimentary N. Rice X. Quartzite 

Fertilizers 0. Glacial Y. Gravel 

Gneiss P. Coarse humus loam z. Corn 
AA. Wind 

G. Layers Q. Yellowstone National Park 

H. Glacier National Park R. Crystals BB. Yosemite National Park 

I. Fine clay s. Marble cc. Barley 

J. Local T. Nitrogen 

1. A farm crop which requires relatively little moisture. 

2. The kind of liquid rock which is given out by a volcano. 

3. The metamorphic rock formed from sandstone. 

4. The type of soil in which water will rise highest by capillary action. 

5. The oldest kind of rock upon the earth. 
6. The raw food element which aids in making the leaves of growing plants 

green. 

Answers Score 

1. -------

2. -------

3. -------

4. -------

5. ------- ( 

6. -------

) 

) 

) 

7. The kind of transported soil in the upper Mississippi Valley. 7. _ _ _ _ _ _ _ ) 

8. The type of erosion chiefly responsible for our natural limestone caves. 8. _______ ( ) 
9. A general name given to all materials which farmers use to renew the 

productivityoftheirsoil. 9.------- ( 
10. The National Park in the United States which is famed for its many 

geysers. 10. ------- ( 

11. An identifying mark in all sedimentary rocks. 11. _______ ( ) 
12. The kind of soil which is almost entirely composed of grains of quartz 

which came from disintegrated granite. 12. ------- ( 

[ 100 ] 
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NAME 

UNIT XVIII SET X TEST III 

DmECTIONS. In the test below you will find at the left certain statements and at the 
right certain plu·ases. You are to pick out from the list at the right a particular phrase 
which matches a particular statement. Place the letter of the proper phrase in the space 
at the right. 

Statements 

1. Hard wheat is a favorite crop in 
the western plains of the United 
States because 

2. Water will not rise as high by 
capillary action in sand as in clay 
because 

3. Earthquakes are likely to be more 
severe near a fault because 

4. Fertilizers must be added to farm 
lands because 

5. Cultivation of the surface of farm 
lands is desirable because 

6. Igneous rocks are crystalline in 
structure because 

7. Common barnyard manure is a 
good fertilizer because 

8. The ocean contains much salt 
and other minerals because 

Copyright by A.mcrionn Book Compnuy 

Phrases 

A. it is there where the slipping and 
moving will be most pronounced. 

B. they usually appear in such 
places. 

C. it contains much nitrogen, as well 
as other plant food elements. 

D. it gives more bulle 
E. clay is heavier than sand. 
F. the loose soil on top hinders 

capillarity and thus conserves 
moisture. 

G. it has become a custom to raise 
the crop there. 

H. erosion by solution is consta.ntly 
taking place. 

I. it requires relatively little mois­
ture. 

J. of the difference in fineness of the 
material of which it is composed. 

K growing plants take the raw food 
materials from the soil. 

L. of the great heat through which 
they have passed. 

[ 101 ] 

Answers Score 

1. ------- ( ) 

2. - - ----- ( ) 

3. ------- ( ) 

4. ------- ( ) 

5. ------- ( 

6. ------- ( ) 

7. ------- ( ) 

8. ------- ( ) 



NAME CLAS_~ DATE RATING 

UNIT XVIII SET X TEST IV 

DmrncTIONS. Read the following problem through very carefully before you attempt to 
fill in the numbered blanks. When you answer the problem questions, place the missing 
words in the space at the right having the corresponding number. 

Answers Score 

The five inverted bottles have had the bottoms 

removed and corks pierced with a small tube were 

inserted. They were then filled with equal amounts 

(by weight) of A, gravel; B, sand; C, cl~Y soil; D, rich 

soil; E, leaf mold. They were then placed over empty 

beakers. Equal amounts of water were then poured 

over the contents of each jar. In jar A practically 

(1) ---- the water passed through; in jar B a (2) ___ _ 

amount was held back by the sand; in jar C still more 

was (3) ---- in the clay while the rich soil and leaf 

mold held the (4) ---- water. This shows that soil 

with (5) ---- matter in it holds water best. 
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1. --------------------------- ( ) 

2. --------------------------- ( ) 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( ) 
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UNIT XVIII SET X TEST V 

DIREC'l'IONS. In each group be1ow is a partial statement followed by five phrases, any 
of which will complete the statement. Write ye8 after the statements wl1ich are true and 
no after the others. All, any, or ll(llf:~!,Of the COlU})lctions may be true statements. 

\~~~ly 

100 

Answers Score 
1. The granite in a monument : 

(a) is a good example of an igneous rock. 

·(b) was probably at one time so hot that it could flow like water. 

(c) is probably an older rock than the marble in a bank floor. 

(d) contains the ingredients for making sand. 

(e) may easily be identified by the layers in its structure. 

2. A good example of weathering would be : 
(a) the splitting of a rock by water freezing in a crevice. 

(b) the wearing away of a rock by sand being blown ttgainst it. 

(c) the transportation of rock sedimcn~ to the ocean. 
(d) the breaking up of rock by the roots of trees forcing their way into the 

small cracks. 

(e) a raging blizzard on the mid-western plains. 

3. The farmer has learned that a surface mulch is of value in helping prevent: 

(a) the growth of weeds. 

(b) the loss of moisture from the soil. 

(c) the ravaging of insects. 

(d) the need of fertilizer. . 
(e) the evaporation of water. 

{ 103 ] 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d.------- ( 

e. ------- ( 

a. ----- ...... ( 

b. ... .... - ,..._ ... _ ( 

c. ___ ..... __ ( 

d. 
___ .... ___ ( 

e. - __ .,._ ....... ( 

a. ___ ,.. __ .,.. ( 

b. ------- ( 

c. 
__ .,. ____ ( 

d. ------- ( 

e. ___ .,._ ........ ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



Answers Score 

4. If you were to make a search for fossils: 
(a) you would need to confine your search to the sea coast. a. ------- ( 

(b) you could not expect to find any fossil sea life in the mountains. b. ------- ( • 
(c) you would probably find the greatest supply in beds of sedimentary 

rock. c. - ------ ( 
(d) you might find the remains of past animalli ich was unlike the 

kind of animal life we know today. d. ------- ( 

(e) you would probably be unable to find any specimens in beds of granite. 

5. The soil of Minnesota and Iowa : 
(a) furnishes a good example of transported soil. 

(b) is classed as local soil. 

(c) is glacial soil. 

(d) wa:s probably at one time much farther south than it is at present. 

(e) is the result of erosion. 

6. A common method of supplying tlie soil with the missing raw food ma­
terials is: 

(a) by the provision of adequate irrigation. 

(b) by giving the soil adequate cultivation. 

(c) by spreading barnyard manure upon the soil. 

(d) by spreading common table salt upon the land. 

(e) by scattering iron filings over the land. 
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e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

) 

) 

) 

) 

) 
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Reaulta of Te1t lll 

(Life on the Earth) 

!able nil showe the ranking of each pupil in Teet Xl.t, while 

Figure 22 thQW'I thtt ranking of enoh pair of pupils with each other pail". 

fhe m.ediua of each ole.u u also ahO"Wn. 

The hight1t score. eighty ... :f.'ou:r. was mad.e by a pupil in the lecture 

ol••• • and exceeded the gre-.teet ~Joore in the expe:rim.en tal class by a margin 

or ai:x. per c.mt. The lcwut aoore was tw'tlltlty ... nine end was made by a puptl · 

in 'the experbutnta.l clan. The lowest soore made by a membet- of the lecture 

class was forty per oent. 

1'he median of the experimental clau waa forty-nine, which ie twelve 

per cent leu than the median of th& lecture olau. 1'his ia a significant 

di:f.'terenoe, .I!U.nce tbi a dift'erenoe 11 eignit'iout, method muet have 1ome 

effect on the results ot the teet. There were many demonetration8 and ex .. 

perimentt that were per:f'orm.ed by the exper !mental olaae. These experiments 

cover•d suoh :m&terial at study of cella, tiseue, orgm.s, osmosia, plant t<>ods, 

the nit~ogen o:yole, end uny <>there. In ihe leoture ob.os this same mate¥-ial 

'11'18.8 studied f'rOtn th$ diagra:rn Mod txplanatioxua in the text book. As far as 

this study goes, it indicatee tha.t natore or material, interest <.~reated, 

pupil• depending on other pupib in the experilnc tal method of teaching, and 

.aete or time are all taotors that muet be considered in the tvro methods or 

tea.ohing. '!here it a. tcm.denoy tor the experimen.t•l olas.lf to waste time and 

to depend upon only a ft!f'll for m.o1t of the work, and t.l.so a possibility tor 

the pupUe iJ;) lose interut cu well as 'ain. int•rest in the laboratory. ln 

'the opinion ot the rue-.reher 'tnt u.'berial in th itil unit would b• oonddered 

of RJ. experimental nature· 'by llOst aoienoe \eaohera, yet 'there wu a s1gn1ti-
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cant cilifference in favor ot the lecture ela•• :tn the results of the teat. 

Waste of tiae, tl!IO m.uoh pup:U help, loss of' inte:reat; end. neglect of 

textbeok 'fM.terid may be tome of the factors th.llt caused the experimental 

olaaa to :rank ln$l' 'than the lecture olau. 

l'i!l. pair nine 1he leoture pupil ranked aeventeen per cent higher 

than the expert-.ntal pupil. 'the pu.pil in the le oture ole.u: ranked fourtten 

per cent hither than the pupil in 'th.t txper1infrl.te.l olaea in pail' eighteen, 
. .. 

Of the twenty pain in tb.e .atudy dxteen pupiltl in the l'eoture 
,... . 

~lass r~ed higher th~ the d~tetn with whom they ware paired in the ex· 

perimem.td clan, one pair ranked the •••• and in the o.ther three pairs 

'bhe exper:tnumtal pup1lt re.nked tl!l.e highett. 
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l&OOIAIS OF P'Mt 0!\lti~ JAPE 1ff FUfllUJ Hl TEST NlNF.TEm 
(ti.F~ ar TBE RAlU'B') 

.. 
lillall«i •I:WI;f I'' •ID'Ilil*~ ii'*"'IIIIPI~illllll.ill'l 01~ 41o'llt:@IJI114i~"rt iiii'IU:I ..... 

WElUMJilNTAL LECrolfE 

~· 
:t.Tsmt 

Petif' ~t ,..~ of Pe:r 
IWI!btc:r Pu.pil Ol':.l't: iiupU Chtnt 

1 •. , .. S.G.$ 1,1',.1<';. 75.65 
I J,N· •. $7110$9 Ih¥. 64.$2 
:s t.B. 52.$1. A.~l. $0.00 

• 1,1111 131.07 v.w. 43 .. 0$ 
I tt.a .. 49 .• 2$ n.w • aa .. ai 

• Jh$~ 41.11 A:w. 52.31. 
7 De.Sft · 65: .• 3G lll~B. 61.8~ 

8 ~toL 49.2$ E.,S. 76,46 
9 s.w .. $7.,69 . lt.Wto 84.81 

10 w .. o. 49 .. 23 o.s~ 65.09 
11 c.s. 74.9! o.c. il .. 5l 
12 a~s. 40.00 n .. o, 40.00 
la J,.J, 4~.1$ D.V. 70 •. 77 
16 x .. f, .sm.az ! .. $. 81 .. 54 
16 ·f>.,C .. 61.,.64. li,W. ao.oo 
16 '·'· 43. .. 64 r.x. 53.6& 
17 ~~a. 41 .. 97 ijt\r ... 73~86 

1& w.n. 68 ... 46 J .. a~ ,.2,62 
lSI B.t. ''"2$ G.!. 61 .• 84 
ao a.o. 18 ... 46 J,W« 81.64 

~11111 ... , 8.2.5 ... 53 .. 5$ 133.94 

~-~· 
19 ... 78 4o...84 

Qlt ~. a.11 9.51 

In Nr 1., pupil ft'M.i'-·" :mac!e a. eoore of 60.3J pupil 
~,..,,.,-. th& G'tm.tW ~~tmber of' the pair tnad• '715 .. 86"• Read 
in lUte JllNlMr ~r a\latlding pure. 
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Legend 

pair Number 
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Lecture 
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2 

11 

6 ~ ~~~-' 

Percents ~0 

·- " •. : -~. :-::::1 

5)1 

Fir.;ure 22 

Ranking of pupils in Test :xiX 
(Life on the Earth) 

(Scores of pupils in lecture olass in descending ord$r) 
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NAME ----------------:=.CL,A~s~·s ____ ..:!:DA'l'E ItA'l'ING 

LIFE ON THE EARTH 

UNIT XIX SET X TEST I 

DmlllC'rioNs. Fill in the missing words in the numbered spaces at the right. 

Answers Score 

Cells are (1) ____ of (2) ----in plants and animals. 1.' --------------------------- ( ) 

They are formed of (3) ____ matter. When they are • 2. --------------------------- ( ) 

found alike in size and shape, they form (4) ----· Ex-

amples of (5) ____ are muscles, nerves of (6) ----form-

ing the outer surface of a leaf. When a number of 

(7) ____ are organized to do some (8) ___ - work they 

form an organ. The root of a plant is an organ as is 

the arm of a man. Since (9) ---- things are made up 

of organs, they are called (10) --~-· 
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3. --------------------------- ( ) 

4. --------------------------- ( 

5. --------------------------- ( 

6. --------------------------- ( ) 

7. --------------------------- ( ) 

8. --------------------------- ( ) 

9. --------------------------- ( ) 

10. --------------------------- ( ) 
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NAME --------· ---·----·--·--C.!&E!::.::'Sc._ ____ D=A';:.:l'El,_<' _____ _,I::!1A"-"'l:.!:'IN=G----

UNIT XIX SET X TEST II 

DmEC'l'IONS, In this test you will find !t list of words above a list of statements. You 
must pick out some particular word that will fit a particular statement. Place the letter 
of the word that matches in the space at the right of the sentences. 

A. Root 1-I. I-lypocotyl 
B. Invertebrates I. Birds 
c. Organ J. Embryo 
D. Tissue K. Air 
E. Cell L. Weeds 
F. Vertebrates M. Carbon dioxide 
G. Helium N. Ozone 

1. A unit of structure in a living thing. 

·2. A structure having a definite work to do in the body. 

3. Animals having a backbone. 

4. The part of a seed that grows into a new plant. 

5. A gas formed when seeds germinate. 

6. The process by which water gets into the plant. 

7. The substance that transpiration puts into the air. 

8. Plants which feed on other living plants without giving anything in return. 

9. Plants which hold useful bacteria i.n nodules on their roots. 

10. Animals which help most in saving the crops of the nation. 

Copyright by Amor!tum Book Cmnp11ny [ lOG ] 

0. Osmosis 
P. Oxygen 
Q. Frogs 
R. Water 
S. Legumes 
'I'. Parasites 
U. Lizards 

Answers Score 

1.------- ( 

2. -------

3. -------

4. ------- ( ) 

5. ------- ( ) 

6. ------- ) 

7. ------- ) 

8. ------- ) 

9. ------- ( ) 

10. ------- ( ) 
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~N~A~M=E~------------------------------~C~LAS~S--------~D~A~T~E~----- HA'fl~N:...::G:._ ___ _ 

UNIT XIX SET X TEST III 

DIRECTIONS. In each group below is a partial statement followed by five phrases, any of 
which will complete the statement. Write yes after the statements which are true and 
no after the othm·s. All, any, or none of the completions may be true statements. 

Answer Score 
1. We know living things are composed of cells because: 

(a) they have a nucleus and cell wall, 

(b) they are alive. 

(c) we can see them under the compound microscope. 

(d) we could not get movement unless we had small parts. 

(e) people say they are. 

2. Living things are classified: 
(a) by placing those most unlike in the same group. 

(b) by looking for likeness in structure and development. 

(c) by placing those having the same characteristics in the same group. 

(d) into species, genus, and family. 

(e) into organic and inorganic things. 

3. Seeds germinate: 
(a) because they contain an embryo. 

(b) because they contain food. 

(c) only when air is present. 

(d) quicker in light than in darkness. 

(e) best when the germ or embryo is removed. 

4. We know that root hairs absorb water from the soil: 
(a) because they are a part of the root, 

(b) becnuse they arc only found when nwiAt.ure iR presen~. 

(c) because soil par~iclcs which carry wator ding to t;hern. 
(d) because there is tt greater conccnt;rtttion of wuf;cr ou Lsi de the root Jmir 

than in its cell sap. 
(e) bccauHo pln.ntH g;ivo off rnoistum and HO thoy must; take it in through tho 

rooLs. 
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d.------- ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

(), ------- ( 

d. ------- ( 

e. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

e. ------- ( 

a. --- _ ... -- ( 

b. ____ ... __ ( 

c. -... -_ ........ ( 

rl. __ ..,. ___ ... ( 

e. ... -- __ .,..,., ( 
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N~A~M~E------~------------------------_;C=I'A=SS~------~D~A~TE~·--------~R~A~TI~N~G~-------

UNIT XIX SET X TEST IV 

DIRECTIONS. In the test below you will find at the left certain statements, and at the 
right certain phrases. You are to pick from the list at the right some particular phrase 
which matches a particular statement. Place the letter of the proper phrase in the space 

at the right. 

Statements 

1. Animals and plants mutually help 
each other because 

2. Living things are called organisms 
because 

3. We know that seedlings use oxy­
gen when they sprout because 

4. Osmosis will take place in an egg 
because 

5. Weeds can grow where other 
plants cannot live because 

6. Perennials are so called because 
7. Insects with biting mouth parts 

can be killed with contact poisons 
because 

8. Plant lice can be killed with a 
kerosene emulsion spray because 

9. Fungi · do much harm to crops 
because 

Oop:vrh!ht by Amorlo~n Doole Compnny 

Phrases 

A. when the air in a closed jar 
where they are growing is tested, 
it is found to contain much car­
bon dioxide. 

B. although they may die down in 
the winter they send up new 
shoots in the spring. 

C. such are sprayed on the surface 
of the food plants. 

D. there is a greater concentration 
of water outside. 

E. they feed upon harmful insects. 
F. plants make food out of wastes 

that animals give off. 
G. they are made up of organs.' 
H. they are adapted to live under 

unfavorable conditions. 
I. it clogs their breathing holes. 
J. they are so small. 

K. birds should be encouraged to 
live near gardens. 

L. they carry pollen on their wings. 
M. we find them living together. 
N. they are parasites. 
0. there is oxygen in the air sur~ 

rounding them. 

t 108 ] 

Answers Score 

1. ------- ( 

2. ------- ( 

3. ------- ( 

4. ------- ( 

5. ------- ( 

6. ------- ( ) 

7. ------- ( ) 

8. ------- ( ) 

9. ------- ( ) 
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K.H!E CLASS ==---------------~~L-. __ ___!D~A{!:TE)i• ---1~~\l'l_=·NO~-
UNIT XIX SET X TEST V 

DrnEcTroxs. Examine the diagrams carefully, Then fill in the blanks in the following 
sentences in the spaces to the right. 

In each of three opaque dishes are placed blotting 
paper and an equal number of soaked seeds. In dish 
No. I the blotting paper is left dry, in dish No. II the 
paper is thoroughly moistened, while in dish No. III 

there is placed water sufficient to cover the blotting 

paper. The dishes are placed together in a moderately 

warm place and each is covered with an opaque cover. 
After five days examination shows that the seeds in 

dish No. I have not germinated, those in No. III started 
but then rotted, while those in No. II are growing. 

Answers Score 

1. --------------------------- ( 

2. --------------------------- ( 

3. --------------------------- ( 

4. --------------------------- ( 

5. --------------------------- ( 

Since no dish has (1) ____ and since the (2) ____ has 
6. --------------------------- ( 

7. --------------------------- ( been the same in each dish, we may say the differences 

in (3) ---- are due to different amounts of (4) ----· 8. --------------------------- ( ) 
The experiment proves that a moderate amount of 
{5) ____ is needed for germination of bean seeds. 

A large potato is scooped out at one end so as to 
make a round depression about 2" in depth. This 

depression is filled with sugar, and a rubber 
cork with a hollow tube is inserted tightly 
in the hole. The lower end of the potato 
is then removed and the potato is placed 
in a dish containing water. After a few 
minutes liquid is seen to rise in the tube. 

This is brought about by (6) ---- (7) ----· 
The concentration of water outside the 
potato is (8) ____ than the concentration 
of water in the (9) . ____ of the potato. 

Likewise the concentration of water is less 
in the (10) ____ than it is in the (11) ----

pot..o:to of the potato. Therefore, since :fluids or 
gases tend to move through a (12) . __ - from a point of 
(13) ____ to a point of (14) ____ concentration of that 
fluid, we have a (15) ____ of liquid in the tube. 
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9. --------------------------- ( 

10. --------------------------- ( 

11. ~-------------------------- ( 

12. --------------------------- ( 

13. --------------------------- ( 

14. --------------------------- ( 

15. --------------------------- ( 

) 

) 

) 

) 

) 

) 
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Re•ulta of Te1t XX 

(ImpretV'dmt of Lift c the Earth) 

lot 

!able XXIII shows the ranking $!' eaoh pupil in feet n~ and Figure 

23 ahowe the ramild.ng ot each pair of pupils with eaoh other ·Uid e.lao with 

ee.oh other pair. Th• Mdiu ot each ela8& is ahCtiV1:1. 

'fht highest aoore wa.e :nintty'•one Uld wa.s :rnade by a pupil in the 

leetu.re clan. This iloo:re txoeee:ted the highu t aoore in the expe:rilnC!ID:bal 

elaea th'i'-ee per cent, fhe lovrest 8e:ore wat tcrty-one and wu elao :made in 

the lecture ola.u. It wa.a txoeeded tow per cent b;y the lowtst soore in 

~ experim& tal clan. 

The median of the leoture olua exceeded that of th• experimental 

ole.ea five per cent. Thia dift'er•oe b no'b detillit.ly lipif'ioMt but has 

ninety ohenou in one hundred u being such. The mat.rial in thh chapter 

ia d41finitely leotute materiel aa it :hi well 1lluatrated by diagrMs and 

figures. It don not euqerrt much labOI"atory work that ill not ortered in 

the text -.nd. t.bat o.nnot be explaintd t.roJn the diagrams by the inatruotor. 

In pair n:b.u!J 1h1 pupil m the expe:r:bnental olass exceeded the pupil 

in ihe lecture olau by a llll&ll l!IU$1n o£ two per oent.. In :pair dgh teetn 

the pupil in 1he exper:i:laelilltal class eueeded the pupil in the lecture olaea 

by a 1118.l"g;1n ot six: per eet, 

ten memberll ot the experimental ola..s• exoeeded those with whom they 

were paired :ln 'the leowre alan, and ten mem.be:ra of' tb!J leoture cla~SIJ 

e:xoeeded ten mtl'flbera ot the txperi.mental ol•••. 

... 

' ' 



Legend 
¥~~~~~~~ Experimental 
j;: ' Lee ture 

Pa::t..r Number 

17 ~·-!!!!!!!~~~--~-~~~;-.,~~~~~~~-~~·~§~~~~~--~~~~~~ 
15 

13 

1 

7 

10 

ll.. 

2 

9 

18 

8 

5 

14 

20 

.3 

4 

6 

16 

19 

=-·- .. 

-

-

Percent I 
10 

- .... .,~ .• ~ . ., . ..-,,..,....,"" '"'"'~'""~ -~'"""'' ~.:,_,-~""'"""''~.~·*'~""''"':_·,~-~ 

' .... ;;;:! 

'"''<' .... :x ... :.J 

. ~ .. ,.~.,-"·· ·- '"~o-OOoO. > ,,,_,,,,_, 

... , . ---;] 
~···=~•••"''"' v>"•'' •'-" -""'""' 

"l 

I l I I I 
20 30 40 50 60 

T I 
70 i:30 

Ranldn!; of' Pupih in Tut XI 
(Improvement of.' Life em thtl r.arth) 

-, -T 
1 

( Soores of pupih in leoture olt~.U tn dt~~t~<~~nr.Hn-~r. ) 

lOf\ 



NAMEo::..• _______________ _:.CI,ASEI QATJ!l ______ _ltA'lJ~Q_ 

IMPROVEMENT OF LIFE ON THE EARTH 

UNIT XX SET X TEST I 

DmEC'l'IONS. Indicate which of the following statements are true or false by nwrkinu out 
the reply you do not want. T equals True. F equals False. 

109 

Answers Score 

1. The ovary of a flower holds and protects the seeds. 

2. The sepals are the brightly colored parts of a flower. 

3. Cross pollination is transfer of pollen from the anther of one flower of a 
given species to the pistil of another flower of the same species. 

4. Pollen is produced in the pistil. 

5. An embryo of an animal develops from a fertilized egg cell. 

6. All variations produce new species of plants and animals. 

7. All dogs came originally from a wolf-like ancestor. 

8. Changes in environment may cause mutations. 

9. Mendel discovered that peas hand down characteristics as unit char­
acters. 

10. Mendel's laws are not much usecl in plant breeding. 

11. Burbank used selection and hybridizing but made little use of Mendel's 
laws to produce new plants. 

1. T 

2. T 

3. T 

4. T 

5. T 

6. T 

7. T 

8. T 

9. T' 

10. T 

11. T 

F 

F 

F 

F 

F 

F 

F 

F 

F 

( 

( 

( 

( 

( 

( 

( 

( 

( 

12. By means of Mendel's law of segregation, it is possible to pick out seeds 
from plants that will hand down certain definite characters to their 
offspring. 12. T F 

13. Training and environment play a part with heredity in producing an 
efficient citizen. 13. T 

14. The feebleminded in this country number over 300,000. 14. T 

15. Improvement of the environment will likewise improve bad heredity. 15. T 
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::,:;NA:.::M=E ___________ --·-···--------CLASS ____ .. ___ DATE. ____ ...::R:::cA::::'l'-=.:IN:.:.cG=---

A. 
B. 
c. 

Body 

UNIT XX SET X TEST II 

· DmEcTIONS. In this test you will find a list of words above a list of statements. You 
must pick out some particular word that will fit a particular statement. Place the letter 
of the word that matches in the space to the right of the sentences. 

F. Organs K. Self pollination P. Cells 
Stamen G. Petals L. Tissues Q. Variation 
Sperm H. Egg M. Buckling R. Mutation 

D. Chromosomes I. Body N. Wind S. Characters 
E. Germ J. Cross pollination 0. Insects 

Answers Score 

1. The cells which determine heredity. 1. ------- ( ) 

2. The cell which causes fertilization. 2. ------- ( ) 

3. The structure in a flower which holds sperm cells. 3. ------- ( ) 

4. Structures within cells supposed to carry inheritable qualities. 4. ------- ( ) 

5. Growth of pollen from anther of a flower on its own stigma. 5. ------- ( ) 

6. Cross pollination of oranges is largely brought about by 6. ------- ( ) 

7. Development in plants and anim~ls is a process of division of 7. ------- ( ) 

8. The hornless Hereford cattle arose as a 8. ------- ) 

9. Hybrids crossed with one original parent tend to segregate unit 9. ------- ) 

10. The seedless orange has been de;eloped commercially by 10. ------- ( ) 

CopyrlgM by Arneric11n Book Comp"ny [ 112 ] 
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NAME CI,ASR:.:._ ___ _cD::::.:l:.o.\'.o.::l'E::_~ ____ :;.::ItA::.'=-:l'I:.:..:N..:::Gc__ __ _ 

UNIT XX SET X TEST III 

DmEC'l'IONS. Study the diagrams carefully before filling in the blank spaces at the right. 

(A) 
Answers Score 

Fill out the numbers in the spaces at the right corresponding with the struc­
tures in the diagram. 

1. ------- ( ) 

(B) 

The diagram shows how cross pollination might be 
effected in an irregular flower like a snapdragon. Fill 
out the statements below, placing your answers in the 
corresponding numbered spaces to the right. 

The bee alights on the spur of the flower and 
forces its head into the tube of the flower in an attempt 

to get at the (1) ---- which is 
secreted in the bottom of the 
tube. In doing this its head 
and back rub against the 
(2) ____ and also against the 
(3) ____ surface of the (4) ___ -· 
If the bee then goes to another 
flower of the same kind, it 
curries (5) ----from the first 
flower visited on the (G) ---­

covering its head and back. It may· trnnsfor this 
(7) _ _ _ _ to the pistil of second flower. Both 
(8) ____ and (9) ---- pollination rmw evidently take 
place in this flower. 

u. ,~o R:. omN. sm. 'I'NH'rH x -- H [ l13 ] 

2. - - - -- ~- ( ) 

3. ----'---- ( ) 

4. ------- ( 

5. ------- ( ) 

6. ------- ( ) 

7. ------- ( ) 

8. - - - -- - - ( ) 

9. ------- ( ) 

10. ------- ( ) 
I 

11. ------- ( ) 

Answers Score 

1. --------------------~------ ( 

2. --------------------------- ( 

3. --------------------------- ( 

4. -------------------------;-- ( 

5. --------------------------- ( 

6. --------------------------- ( 

7. --------------------------- ( 

8. --------------------------- ( 

o. --------------------------- ( 
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NAMEL-------------------------------~C~L~AS~S~------~D~A~T~E~------~RA~T~I~N~G~-------

UNIT XX SET X TEST IV 

Dm:mc•rroNs. In each group below is a partial statement followed by four phrases, any 
of which will complete the statement. Write yes after the statements which are true 
and no after the others. All, any, or none of the completions may be true statements. 

1. Plants or animals reproduce sexually when: 

(a) pollen is produced in a flower. 

(b) man makes buds or grafts. 

(c) a plant springs up from last year's root. 

(d) an egg cell is fertilized by a sperm cell. 

2. Cross pollination takes place: 
(a) when a bee carries pollen from a rose to a pansy flower. 
(b) when a bee carries pollen from the stamens of an apple blossom to the 

stigma of a cherry blossom. 

(c) from the stamens of any flower to the stigma of any other flower. 

(d) only between flowers of the same species of plant. 

3. Cross pollination : 
(a) is brought about by insects, wind, man, or other agencies carrying 

pollen. 
(b) occurs when pollen from one flower is deposited on the stigma of 

another flower of the same species. 

(c) is only effective when the stigma is ripe enough to receive it. 

(d) might be brought about by a man with a dry paint brush. 

4. Variations : 
(a) are of two kinds, fluctuating and discontinuous. 

(b) are always found in nature. 

(c) may be due to a change of environment. 
(d) which are discontinuous may result in mutants of new varieties of 

plants or n.nimnls which breed true. 

Oopyrll!h~ l>y Amerlt!o.!l l3uok Compl\ny [ 114 ] 

Answers Score 

a. ------- ( 

b.------- ( 

c. ------- ( 

d. ------- ( 

a. ------- ( 

b. ------- ( 

c. -- ----- ( 

d.------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

) 

) 

) 

) 

) 

) 

) 

) 
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~~------------------------------~C~AS~S--------~D~A~T~E~------~R~A~T~I~NG~-------

UNIT XX SET X TEST IV 

DntEO'l'IONS. In each group below is a partial statement followed by four phrases, any 
of which will complete the statement. Write yes after the statements which are true 
and no after the others. All, any, or none of the completions may be true statements. 

A11swers Score 
1. Plants or animals reproduce sexually when : 

(a) pollen is produced in a flower. a. ------- ( 

(b) man makes buds or grafts. b. ------- ( 

(c) a plant springs up from last year's root. c. ------- ( 

(d) an egg cell is fertilized by a sperm cell. d. ------- ( 

2. Cross pollination takes place: 

(a) when a bee carries pollen from a rose to a pansy flower. a. ------- ( 
(b) when a bee carries pollen from the stamens of an apple blossom to the 

stigma of a cherry blossom. b. ------- ( 

(c) from the stamens of any flower to the stigma of any other flower. c. ------- ( 

(d) only between flowers of the same species of plant. d. ------- ( 

3. Cross pollination: 

(a) is brought about by insects, wind, man, or other agencies carrying 
pollen. 

(b) occurs when pollen from one flower is deposited on the stigma 
another flower of the same species. 

(c) is only effective when the stigma is ripe enough to receive it. 

(d) might be brought about by a man with a dry paint brush. 

4. Variations : 

(a) are of two kinds, fluctuating and discontinuous. 

(b) are always found in nature. 

(c) may be due to a change of environment. 

of 

(d) which are discontinuous may result in mutants of new varieties of 
plants or animals which breed true. 
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a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

a. ------- ( 

b. ------- ( 

c. ------- ( 

d. ------- ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 
e ~ 



) 

) 

) 

) 

) 

) 

CLASS DATE RA'l'XNQ 

UNIT XX SET X TEST V 

~~::.wxs. Study the diagrams carefully before you fill out the blanks in the sentences 

The diagram represents the cross breeding of yellow 
and green seeded peas. The former are marked D, the 

p • J"'Nllt.r ® 

Fi -~ 
I~ -~- ~\ r~ , ~ £ 

f'l 

-- fJ - ~@ 
latter R. In the first generation, lettered (1) ____ , all 
the peas formed are (2) ---- in color. This shows the 
law of (3) ____ , yellow being (4) ---- over green which 
is a (5) ---- character. Now if these hybrid peas are 
again cross bred in the (6) ---- generation, (7) ---­
peas will appear in a ratio of (8) ----yellow to (9) ----
green. The (10) ____ peas, if crossed in the (11) ----
generation or future generations will continue to pro-
duce (12) ____ (13) ---- peas to (14) ---- green pea. 
But if the green peas are crossed, they will always 
produce (15) ---- peas. This illustrates the law of 
(16) ____ because the recessive character of green-ness 

has been (17) ---- out. 
This diagram seems to indicate that (18) ---- is a 
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(19) ____ characteristic and that (20) ---- in such 

families should be avoided. 
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. Table IDV ahows the NdiMS for each pupil of' oe.oh pdr in the 

ten teltt .that eev$1"eil the I!Jeoond umester•e work. 

Figure 24 ehtws the r.mking of Qeh pair of pupils with eaoh other 

ll:tld 1rl t.h the f>'bher pairs on their ntediMa for the ten testa thclt cover 

the 1eoead aemeater • • work-

Figure 215 and 26. ~how a oo:mparhon of the per eliJllt aooret or p•ir 

eight an¢1. pair elghte• in the l•at ten teste. 

The highest median was eeYenty-tour and was made 'by e. JUeber of the 

J.eoture qlus. l,llhh acore e)toeeded the highelllt m-.dhn in the experuental 

olau by one per otnt • 'lhe 1 QWee11 udie.n :Ln the lecture ola.u ns :t'ortY"' 

two, and that ot 'bhe o:q>erimente.l wu fif'ty .. fift. 

the m.ed.ima of twelve p~p1h in tl:lA9 ltoture ola.n exoeedtd the 

medima. of tbe twelve pupUa with 'Whom 'they wore pt.il'td in the exped.Dlabl 

olats. In eight paire the pupils of the txperim«ltW. gl"Oup exoeeded the 

pup~l• u the leotur• •. ol NS. 

:tn the ten teats oonddered mu·e the JMdians in the leoture ol•u 

exoeed.ed thole in the experiment.l olau in nine cuu, l\l1d the t:xpori•enul 

cla1u e:~~~:oeech.ld tho l.eotu.r'• in one cue. 

Tlw medim of the median• or the pupib in the lecture ole.u in the 

tc te•t• wu dx.ty-one e.nd for the txperimtm til ohu f1 :tty-tight • !hi I 

dif':f.'trenoe of rwr per cent h not a ds;ni:f.'ioant ditt'trtnot 'but ha.u liX'b1-

two ®men in one hundred of being suoh. 



TABLE nt'V · . " 

Jlt>IAIS OF PER Oltn'S MADE BY PUPILS lN SECOND smsm 

mlltxmm LBO TURK 

lame I film& 

hir of Per or Pftr 
1-.ber Pupil out Pupil Otnt 

; ',: 

l .•. ,.~ 51.2 t.r. 61.4 
2 •••• 67 .. 8 n.v. 60.4 

' ,,a. es~a .t.l!l. so.a 
4 S.l M u.s v.u. 64-6 
$ ll.G. .fl .• I a.w • 56.'1 

• J:.S. ss ... a A.w. 57.1 

' n.s. 82.6 v.B. 84.'1' 

8 v.:a. 64.1 Jii.S. 70.4 

9 s .. w. 64-9 ••. w. 69.2 

10 w.o. 18.6 n.s. 8'7.1 

ll c.a. Tl-S :o.o .. 72.8 

12 s.s. , ... D.D. .42.4 

l$ :s.u. 58 .• 2 ]).V .• 88.7 

14 ):,!. ··AI~ 
1.8. 81.5 

16 D.O. n.a :a.w. 14.7 

16 F.JC. 42.7 F.I. 15.8 

17 l(.S. 68 .• 6 R.t. 67.6 

18 w.x. l!ill.l J,S, ?'1.6 

19 Jt.lt. 61.8 G. I. ao.J 
20 lt.C. 77,8 J.,W. 56.! 

Vediert 68.7 61.4 

••• 69.19 62.18 

lange 46·77 42•14 

Q. »· e.u '7.42 

Jn hir 1, pupil ,.l•'t·" made 11 eoore of' 6l.IJ pupil .,,,,,tt 
the ethel" mem'be.:r of the ~ir1 ude 61."'· J.ead in lik• 
1dmler tor ·tuoo·oeiU.nc pair•• 

111 



Legend 

p.-; 'i_r Number 
.......... ~~ 

9 

13 

10 ············ ... ··--· :~ .. :==~ .. -::::: ....... ::::::~;.::·::·;-::::.~···:-···············~·-····· ....... ·····~ 

17 ~-:="-·'"";::;:;::: ..... ~:::::·::;;:::·::::·:::--·~·······-~-~ 

3 

2 

5 

6 

19 

1~ 

:.::;. '• ........ . 

Percents -~ 1 
10 20 

= 

I · I I I 
30 40 50 60 

Figure 24 

T l 
70 80 

I 
90 

Rankine; of Pupils in :Medianm o.f All Tem ts 
Second se:me111ter 

I 
100 

(Scores of pupils of lecture olaes in descending order) 



Legend: 

Pair Nine 

Percents: 
90 . 

so 
;,. 

1\ 
i\\ 

70 

~ 
60 

50 

~v~ 

Pupil X ---Lecture 

Pupil Y -----·-· Experiment£•1 

;~ 
( 

I \ 
.. 

~/ ' 

\ I 
... "' 

~. 

I "· '·,., 

\ 

'0\ I ~ ~ 
1/ 

\\ " 

I 
~~ 

11 12 lJ 14 15 16 17 13 10 20 

ncur• 21 

lartkins of Pupih in PCI.ir line in the Ton 'tuta 
Qi ven the Seo0%14 Semcutttr 

lead llgwt thuaa The pupil in the leotur• olau mt.dt e. aoore ot 
7~, and the pupil in the exptrimant.U ma.de 78% in teat elenn. 
Read aoorte o• au.ooteding teats in like JWUler • 

113 



114 

Figure 25 shows a oomparhon of the two pupils who had the least 

variation in 'the oontrol.. 'l!hh prtir ne made up or 1de:ntioal. twin ~~rla. 

!'hie figure ehowa. the r•aulta or the ~sts taken tho sto<lld. umeat.r. 

It ia intereeting to n~e that the ex:periJJttn'be.l pupil exceeded the 

·lecturfJ P'lPU. i:tl f'our ~~~~•··· they r.emked tbe aeme in CI:Q.411 1 and the l•cture 

,pupil .,xoeeded th~ e2q)eri1nental in the o1:1her f:t,.. tn t~ust thirteen, 

test e i:xtten, and tut ninetecm th.e hoture pupil exceeded tb.e expori:mental 

by a wide ml!ll"£il~.t. !hia may 1ndio.ate tt:at lll$thod ot teaohit~g M.t ao:methmg 

to do with tO. r.ei!Jult•• 

i'he median. for tht lt oture pupil in the ten tests wu sixty-nine, 

and for th.e. pupU in the experbtentt.l olau it wu aixty-tour. fhia show• 

that e.a tu q t'hil pair gtu the lttoture :method would be favored. 
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Figure 26 aM\Ire a o~•'P.,tison of' pair eighteen, the two pupils who 

had the greate8t variation in tne oontrol. 

In this pair the lecture pupil exceeded the expertmtntal pupil in 

eight of the ten teats. In. the othol:" two teats the experimental pupil 

exceeded the 1eotl.lre pupil• 

The median for the leot\n•e pupil in the ten te1t1J wa.s ••venty-one, 

ud :tor tht pupil in 'the e.ll.'per:tmctal olau it was .fi:f.'tJI"'on:tite. .ts far ae 

'thil pair goes, the leoture. method o£ teaohing :i.e 1nort effeatiie~ 
. . 

Tht variation in th~ two pupila was in fe.vor or the leetui'"e pupil 

the 8eeond aemetter -.nd tbt exp•:rim.ental the first temeettr.. In the :f'iret 

aemeater•a 'WQrk thtrt waa only a slight differenoe in th• acores of the two 

pupils; while thAI eeco.nd &f!lnetter there waa a great variatiOl'l in the scores 

of' the two pupile in te.vor of the leetu.re pupil. 

'; 
' 
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ln 'the eeoond seeater study the t:.~tptrimen.t was worked out in the 

sa:ma :QU.\nner aa 1tl the fireileaeater exQept that the ob.s••• were reversed 

aa ~as been desoribed. 

In tnt eleven, the fir at te1t in the second t!ltmester, the median 

of the lecture class ex.ceed.td the..t of the exptrilntn tal olass one .$nd eix!"" 

tentha per oenta in te&t twelve 'the lecture olaet exceeded. the experimental 

ola1a one and eigb.t•tentha per centJ in test i:hirteen the lecture clara 

exceeded the experimen te.l clase Ieven and fi W~-tenths per otntJ in teat 

fourteen the lec'ture ol.Au e:xoeed•d the eXperimen'bal olau i'he and 'three• 

tenths per oentJ in test fit~een the lecture clast exceeded the exper1111ental 

olau tbr •• per oe tJ in teat aixteen the lecture olau exceeded the experi ... 

ta.m tal olass three and nine ... tenths per oentJ in teat seventeen the experi ... 

mental olaea exoeeded the lecture olaes nine•tenths of oae ·per oentJ 1n ~eat 

eighteen the lecture class exceeded ~he e~eri~ental class five .nd five­

tenths per oent• ~ teat nineteen the lecture olan exceeded thtJ experimental 

clan twelTe and six--tenths p·er oentJ and in tlw final ttJat. twenty, the 

leeture ~lau e:r.oeeded. -bhe exp'e:rimental elua five and aix•tenthe per ct!ll'l 'b. 

In 'the ten tests the :medbna of the leoture olau exceeded the median 

of' the experimental olae~t in nme oases t and the e::r;pe:rim.ntlllol tla.te exceeded 

the lecture ola.u in only on•. 

Statiatioally,. there must be a d:if'ferenoe of' approximately ten per­

oct in the medians in order to have -. significant dif'f'erenoe. In only one 

or the teats that were given the first ••••tor waa the Tariation u•at 
e.nough to be atil\tistioally lllip.itioant, and 'that was in fe.vor of the lecture 
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' ole.n em tut n1:nete.x1. I~ teats elenn, twelve; thirteen, fourteen; 

fifteen, ei:a:teen, eighteen,. nine"tten, ll'l.d twenty the lecture olan exceeded 

tb.e experimental class m median per cents. In these teats the Clhanoes 

were fif'ty..eight, titty•eipt,. ninety ... five, ninetY"'fivt, eighty, eight;y-­

i:hree, ninety-thr••- one lntt1dred, nin.ety, and aeveuty..fi've out or a hundred• 
' ' 

re•p•o1d.nly, that the ditterance• wtre s.~nifioe:nt. ln teat ttTenteen, 

where -the experimental cliJ/It exoetdtd the lecture clan, the difference waa 

siaii3"'"on.e pe:r oat eitnif'"iccm.t. 

!here le e. etatisti<ially tigni£:1.oant dH'f'"erenae between the two olaues 

. in favor of' the ltotur't ola.•• tor the ucond. ece1ter. Stathtioa show, then, 

that the lecture method. it more effect! w in teaching all units trom. eleven 

'to 1nftnty includ'Ve tx<sept Wl.it seventeen, in whiob. the experimental method 

wae favored •l ightl.:r. 

As tar •• this etu4y goet 11 if onl;y one of' the two method& is uaec! in 

teaohing, the leo'tnoll"e me'thod Jhould be u•edJ but if 1'\1 is poadble tor the 

experimetal method to ,..,_ used, it ee.n be used in teaching certain kinde of 

.-tefl'1e.l but not as e:t't'eetively as: ia oomm:only believed. 

It 8hould be borne in mind 'that fue ina truotor was thoroughly laboratory 

trained and had be4trl a persi•tent uaer of la.b~~>ra.t.ory- (experim-ental} teohniquu. 



e:a:A.PTER IV 

CONCLUSIONS OF t:NTIR'J!l STUDY 

!r)le purpose of thia stt.td.y has been an attempt to lWI\k:e a atu.dy of 

two J1etb.od.s ot teaching general sQienca unde:t as carefUlly ccn~9ll&d 

eonditiont at it waa poadblct to obtain, ufJing nol"llta.l ob.$1f•room. con.d:ttions. 

At a cen,trol •1 iru.e:ticn soutinl&s leaves Ill orne thing to be dee ired, t~ t~e 

reaultauy not be conoluli'f'e. However, the evidenoe withowt exception 

point$ to a llight ad:vanta.ge in the .lecture olaas for the first eem•ster• s 

work am a dgnitioant a.dvantage for the leo-tl.We olall!l over the laet 

•••••ter•s w_.k. fh.1• means then that the experimental olau, which was 

txoeecled el1.ght1y 'by the lecture olau the f1rat 111emester, when revereed 

and taupt by tlw lecture method the second 1emestor • showed a sign:l.fi.oaat 

ad"ftmtap onr tbll experimental ola.n the aeoond eem.Eutte:r. :In the twenty 

te8t8 givt,m the m.edi.MS of the experim.e.ta.l ol&ll ~~oeeded. thOiatl Of the 

leotu" olan in tiw oasets, four of these being the fir•t aem&ster. In 

~· other fit'tten teeta the mediana of the l•eture olaat!l exceeded tho~Se of 

the experimental .. 

Im. 'tith a'bld;y it iS clearly shown ihe.t ae the two :methods of teaching 

were uaed, the lecture method was more ei'feoti ve in teaching the enti:re 

ool.U"ee. When certail'l units are considered, the experimental method proved 

more effective. For :material or a general nature, well illuatrated and ex• 

plained by tb.e texb, 'the lecture method proved more ei"f'eotive. 'Material 

'tihat wggnte outside experimental work the.t ia •••ential in understending 

'the te:a::tbook need• the ola.u demons trat:l..onaJ but where the needed demonetra. ... 
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ticme are Uluatra'bed 'by figure• and diagrame in tl» text, they need not 

b$ llemonttrated in olau by '\'he ute of laborator;y appa.ratus. This is not 

omly a watte of tiae but ~on t.dded expenae .with the purohue of equipment, 

Thi.s atudy shows that. puptb in a l.eotu.re olaell!l tend to exoel those in an 

uperlmental oll!ltll uere cl-.Ol'!1strationa th.at are illustrated by diagrams 

in tbt. book e.r• dem•ttra:tfld ia olau by the uea ot apparatua in,tke ex ... 

per~.~ntel. ol.-.u. ~ht :raeult• of the test• Jll4de by. the lecture clt.as end 

tb.e e~erinl.c.tal ole.•• thow thL\t there is e. tendtnQf for pupils in the 

experimental olan to dep$d upon othtr pupils in the cla.u for help end . 
to nemlect the awdy of the text. bn pupil• work in groupe a.• :they d~ ' 

• the expetbl.en tal ; olaie, they tend w oopy lltlleh of their work tro~n their 

nei.ghbor•• lf experili$.1U,;l W0rk QOuld be O(l'l.d.uoted cy eaoh pupil in ))lao• 

e:t gro1!\p I.O'bi vity, there is no 40\abt that .the J"ea:ults wo~d be dif't'erant. 

The teacher cheeked the. t"eaul t8 o :f each test and :ro~d that the leade:r:a ot 

the expe,iment~l g~oup usu~lly exceed. the other pupils in,the ola1s. This 

may not be due to the :taet that 'they were gro:up le.adC"a, for some pupil• 

will react d:if£~n·im.tly 'bD e~eti:num.te.l work, and the better pupile would 

naturally be the group leaders. 

The two ·pure that were oonsichu:•ed throughout the study were pair 

eighteen, the pair that had tho greatest -variation in the control, ed pt.ir 

nine, whioh had tho lea.tt 'Variation in the control. ln. pair eighteen the 

margin Will •lightly in favor of' the experimental pupil tb.e first ••e•ttr, 

md he had a llight advantag• f<>r the ••ester• e wotkJ but during the uoond 

atmteter he had a s ign1:f.'ioan t advantage over tbt other pupil when he wu 

being taught by 'bht~;t lecture method tnd the otbilr pupil by the txperimenilal. 

Thill! might indloa.te tbl.t -thero waa a tendeoy in both pupil• to do better 
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work :lm th$ lecture olasa lkl.d poorer work in the experimental clan. In 

pair nine there was pre.otieally no diff'trenoe in 'bhe test results of the 

two pupils during the tirat 1em.eater•e work end a alight advantage in. 

h.vor of the lecture pupil 'tb. e uo01.1d aeme&~ter. ~his might indiQate that 

the leotue mtthod aa a whole 18 :more ef'f'eetive. 

When oonaid.eration i.s giVen to fue. fact 'bhat .laborawry oquipment 

ia very expensive, t.hat it ile.k:ts • great ded oi' ·tim.~~:~ on the plllrt of tll,e 

ineiiruetor · to.r the la.bQre:viQ:ry •rk,. and that there ie •o• evidence that 

in mo~t of the 'W1its tetught in a oou:rae i:n g4!meral eoience laboratory work 

does not gi'Vt! a • ~,F04 reeulta as the l eoture method·- the coaclue.itm seeme: 

juatitia.ble that if more $nd better equipaet wtl'e. a.ve..U-.ble ao that it 

would bt po·u·ible ttA.r iiJIIlCh pupil to -work individu~:uy on the feW units in 
I ~·· · I, \'' ' 

the oourae '*ere experimentation liieem:fll xutoeasary and the expense eaved. on 

eq,uil)llient for the many 'Wlits wiuire there is aae eVidencE~ that it is n<>t 

needed, file o,ourse wuld be better t'-ught with leu expenl&. 
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