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CHAPTER I 

The Problem 

This stu<%Y' propoaoa to show the relative value 

of teaching eighth grade General Science daily, as 

compared with teaching the same aubjeot on alternate days 

for an eq,ui vnlent number of days. 

Alternation of classes is a widespread prnotioa 

in Junior High School administration. It is common 

custom to alternate General Science v1i th Phyaical Education 

aa in ~araono, Kansas; Litarat-uro with l?lcy"eioal Educution 

na in Fort Scott• Xansas; Penmnnohip with Wt.sic, na in 

Chanute, Kansas. If the dnily roeitation ia conducive 

to greater gains than the al ternate-d.oy. method• the pro blcm 

then becomes of interest to the administrator whose duty 

it is to arrange claas eohedules for greatest efficiency. 

The specific question in thia atud.y: "Will daily 

1nstru.ot1on in eighth grade General Science ahow ereator 

gain· than instruction on alternate days J:or nn equi va.lent 

number of daysttt involves the poaaibili ty of one or· threo 

ansv1era. The dail.y recitation rnetl:o d,. an rooasurod by 

objective testa. will ehow Greater gain. less gain, or nn 

equal gain. Thia problem proposes to determine the 

answer to thnt question. 



!ilhere !s little eontribntory literature 1n the 

field on this study. n. Ebbill6ha.us v;orked with no11-

sanse. syllo.ble&ai detercri.ni.tJ.S that e.i.~ea.ter efficiency 

was Biven when the aame amount o:r time was distributed 

over thl. .. ee deya tho.n t7hen concentrated in one. A. Joat 

verified. this supe1"iori ty. He f ou.nd that when the 

2. 

material to be learned is of large mass the moot extonsi ve 

distribution is the most advantageous. both as to rapidity 

ot 1esrning and permanence of retention. ~he above 

mentioned invafrtigations are typical of what hns been 

done to date• Certain charncterietica of le&rning curves 

have been determined for various sprends of time, but they nro 

concerned vrlth learning of skills au.ch as ball tosa1ng, typo-

writing,_ mirror tracing and the like. No litoratu.ro io 

available on stu.clies of progress of leai~1ig the school 

subjects. 



CHAPl'ER II 

The Method 

The Equivalent Groups method waa employed in 

this problem. On the basis of IQa determined the 

previou.a semester, the pa.pile ware roughly divided into 

two groups as they enrolled the fol~ovline; Fall semester. 

Pu.pile new to the·oyatem were allocated to divisions 

on the baaio of their chronological age. Tho daily 

group• hereafter re:rerred. to a.a EF1 reoi ted in tho morni11G1 

one section at eight-rive• and the other section at nille-

ten-. The al tern.ate-day group• horoafter referred to na 

EFv reoi ted 1n the afternoon; one section al tern.nt1116 

~d. th the other du.ring the ;period beginning at three-ten. 

Olaes periods were i'ift'Y minutes, not, in every case. 

After the school enrollment hnd become etnblo 1 

ea.eh grou.p v1as equated on the basis of Termiu1 IQ,, as 

shotm in tables I and Ile Le.ta enrol.lmcnte wore 

alloca.~ed to the grot1ps in even distri bu ti on in order 

to preserve as nearly as possible an equilibrium botweon 

the two groups. These lats enrollments wore not con-

sidered in this experiment. \Yith the termination 

of' EF1 experiment at the and of the tirot semester. 



all new enrollmonta were sehoduled for work o·thar 

than General Science. 'lhe original control groups 

had f1fty•f'our pupils oa.ch. At the conclusion of 

the e~cporiment .EF1 dropped in enrolltlel.tt to rorty-fiva, 

and EF2 to i"orty-two• 

Follot11ne the equ.at1ng or tha e;rou.pa, two 

initial tests m;re given each groups The Ruch-Povenoo 

General Science Test, form A. and. The Dvo:-vJt General 

Science Scalo, form T-2. 

The IT :for ~ 
2 

was given ten roci tati on 

periods later than for EL' 1 to compensa.to for the dit!or-

enca covorod in text book mate~ial. 

The a.~~eriment continued for ocvon~y-two 

racitBtion periods for EE'1 1c o.nd ac·1ent-y-ona reci'tation 

periods for EF2• 

The same teacher tau.cht both i-rou.ps • uainc 

the same me·bhod of instruction., The 1.r..tereot in ·the 

mibdee·t aippaared a.p.proximately equel 1n the two 

All tests vrere given by the aut'.hor of thia 

stuicy'. No one had access to the material before or 

after ·the teats. 

The teacher in charge or the groups was 

info):"med that his classes were su.bjeot to experimenta-

tion but was not informed aa to the results until the 

experiment was completed.. 



At the end of ssvonty-t\70. recitation periods, 

EF1 was ·given FT with Ruch-Popenoa Tost formB 0 nncl 

Dvorak Scale form S-2. !l!he mr1 showed au.ch_ little 

gain that a rnu.ltiple choice, objective test,. contain-

5. 

ing ninety 1 tems was made up by the author of' thin study, 

using the ~x:t book as a basis. Thia test referrod to 

in the tabU.lations as the "RUle" test showed a self 

correlation coefficient of .64, PEz. .0591 when the odd 

items were correlated with the even items. Sixty-

five days after the EJr1 work terminated another tost, 

"Powers Test in General Science" was given. the number 
( 

in El?1 at the time being 45. This test has not been 

standardlzed. 

Following seventy-one recitations EF2 was 

gt van the same FT in the same sequence together· with the 

Rule test and Powers test• 

Groups equated on basis of Terman IQ.• 

Disturbing elements equated.. 

Same teacher and teaching methods for both gronps. 

Experimental pej)iod equ.nl within ono df\Y. 

Objective teats for IT and FT. 



Table 

l 

II 

II:t 

IV 

v 
Vl 

VII 

VIII 

IX 

x 
XI 

XII 

XIII 

XIV 

X!l 

XVI 

XVII 

XVIII 

Cha.pter III 
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EF1 Terman Test score distribution with ncana. 

EFz Terman Test score distribution \'1i th means. 

Comparison of' the i.!ri of EF1 and EF2. 

Comparison of the CA of' EF1 and Eri'2• 

Comparison of the ICl or EF1 nnd EF2• 

EF1 Ruch-l?openoa score distribution vri th moans. 

EF2 Bueh-Popcnoa score diatribi1tion vrith moa110. 

EFl Dvorak scale ratings with raoana. 

EF2 Dvorak scale ratill€B with means. 

EF1 Rulo tost scores with moans. 

EF2 Rule test scores with manna. 

· W1 Powers test score a with means. 

EF2 1?01rrers teat scores with meana. 

Comparison of' gains ELi'l o.ril. E&'2 Ruch Popenoe test. 

Comparison of gaina EF1 acd. EF2 Dvorak ocale. 

Comparison of scores W1 ruid EF2 Rule test. 

Comparison of scores EF1 and EF2 Powers test. 

Coefficient of corrclnt1on between Ruch-Popenoe 

go.ins and the Terman test elements, EFi. 

XVIV Coefficient of correlation between Ruch-Popenoe 

gains and the Terman test olements, EF2. 

XX Coefficient of correlation between Dvorak sculo 

gains and the Terman test elements, illi'l• 

XX! Coefficient of correlation between Dvorak scnlo 

gains and. the Terman test elements, :iillr2• 
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xxxv. 

xx.v. 

XXVI. 

XXXI. 

XXXII. 

XXXIII. 

XXXIV'. 
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Coefficient of correlation between Rule test 

scores and Terman test elements, EE' 
1

• 

Ooefficient of correlation between nuie teat 

scores and Terman teat elements, EF2• 

Coefficient of correlation between Powers test 

scores and Terman test elements, EF1• 

eoeffioient of correlation between Po~ers tast 

scores and Termnn test olementa, El? • 
2 

Comparison of r, EF and EF Ru.ch-Popenoe test. 
l 2 

Comparison ot r, EF1 and EF2 Dvorak test. 

Comparison of r • EP ond EF Rule test. 
l 2 

Comparison of r, EE' and EF Pov1era test. 
l 2 

Coefficient of correlation between the Rule teat 

scores and go.ins of tho other three tosto, EF 1• 

Ooefficiant of correlation between the Rule test 

scoren and gains of the other three teats, EF 2 • 

Comparison of r, EF and EF Rule vdth other tests. 
l 2 

Comparison of rt EP and EF Powero with other tooto. 
l 2 

Comparison of' r, Eli' nnd BF Ruch-Pop.O, and Dvornk O. 
. l 2 

EF
1 

distribution of attendance. 

Elf distribution of attendance. 
2 

Distribution of Rule test scores for self-correlation. 

Environmental factors as indionted by occupation of 

parents. 



Tables III• IV• V and VI represent the reaul t of' 

the equating of the two groups. 

Table v, showing th.a co!!lpariaon or tho IQ of the 

tir10 groups aho1lld be read, tho mean IQ. of EF is 90. 9, the 
, ' l 

mean IQ. of EF !) :ta 99.401 and· so on • ... 
The difference in IQ wna th.a basis f'or oqun.ting 

the wo BrOUPtl• As indicated, there :Lo .5 of' a. point 

difference in the matui IQ, of the 'tYro groups. EE' 1 al1ows 

2.07 ·points diff'arance in ifheir SD which would indicate that 

the two groups agree wit4in the limits of t\.70 pupils f'or 

their middle 60.28% of' cacea. This diff'erenc~ io based on 

the fact that there ware 45 1n the EF 1• To equate tho 

a. 

groups more closely thmi that offere practical difficttlties in 

the -adminiatration of a medittm. sized achool 't"./here cases o.ra 

The two groups ware within 2.36 months in chronologionl 

age. There ia a difference of 6.44 months in their MA as 

based on the Terman test. 

Tables 14 to 17 inclusive indicate the differoncoa 

in mean scores for both eroups in all tests. The Ruch-Poponoo. 

Rule, and Powers tests indicate a small di:fforence in favor of 

EF 1•. Decause no IT could be g:t ven for the Rule and Powers test 0 

no SDD can be shown. The Dvorak test indicates a. alight gain :f'or 



A consideration o:r tho SOD in table XIV, Ruch-

Popenoe Test, shovrs a SDD or l.lS nnd an EC of .s5. 'Ihio 

Ire would indicate that tho chances are approximntely 

·1:.a to 1 that the EF1 is superior; a ratio tinieh does not 

admit of an:J certnin:ty in apprecinble a.n10unt. 

A conaidera.tion of SDD 1n tabla XV, Dvorak toot, 

showa a SDD of .96 and an EC or .,4a. This EO would indicate 

that the chances aro approximately 10.9 to l thnt the EF2 
ta superior. T'hio ratio too, indicates tUtcerta.inty. 

'The Ruoh-Popenoe teat indicatoa positive roau.lto 

for EF1~ while the D:rorak teat indicntee positive results for 

EF2• Neither result indicates strong probability that one 

method is better than the other. In that. they nre con-

sistent. 

A stud3 of the D for the Rule and Powers test 

reveals slight positive differences for EF
1

• Those tv10 

tests point to an agreement that neither Eli' :ts superior. 

Tables XXVI to lXIX inolusi ve show the relationship 

between the ~!A and. t~st scores. There in posi ti vo corrola.tion 

between all teat scores and MA. Of the four toots, the 

RU.le teat and Pov7ers test ahow the high.oat correlation. The 

sama holds true for IQ• There io indicated no cor:t"elation 

between OA and the test scores. Thia may be duo to the tact 

that there is a tendency for the age of the pupils to be 



constMt, v1hile t.."ieir scoi--es nre variable. 

Tables XKXII to XXXIV itiolu.si ve show the relation-

ship between the scores of one tes.t m th that of the 

others~ The highest cori"elati on is indicated botv:oen the 

Rule tuld Powers testsf while the lowest ia between that 

of the Itu.:ch•Popanoe and the Dwrak~ 

Table XXXVII is incltuied. to aho1:r occupational 

diatdbut:J.on, and th.rough that , who.tevor 1 t indicates, the 

er-~iro.nme...~tal factors. .A real uttempt wna ma.do to 

distribute the children according to ·\7hnt was known of 

theix- home surrou.ndings• This distribution \"'taa made on 

the basis or one year'"e acquaintunce with the children 

and is .not au.bnlitted for any Jnrposo other than that or 

speculation.- The data concorni116 ocettpn'tiona woro aacured 

after the e:q>eriment was well under WfJ3• 

The "EC'* or experim~..ntal coai'f'foiont refo1·red to 

is cornpu.ted from the formi..ila D , by meW'lB of 
2.78SDD. ;· 

which William J\. McCall ate.tea probability 1n terma of 

ohanees. 

The correla,tions made in thin otu.dy employed tho 

Pearson r., product moment £or.mu.la. 

10. 
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Table I 
DAILY GROUP -~l 

Terman Group Test of I\{entnl Ability 
Form D 

liA. CA IQ. 
:BJ 214 155 138 
PJI 175 151 133 
O'l* 177 150 118 
AJ lSl l5t1 117 
UJ 186 159 117 
SM 192 165 116 
WE 172 149 115 
CL 169 146 115 
HA 161 146 110 
:BM 169 155 109 
:BK 167 154 108 

, Jm 16'1 158 105 
WC 177 172 103 
OB 167 160 103 
cs 164 159 10:5 
NL 161 15G 105 
llkM 161 i5G 105 
RM 104 163 100 
RJ 161 iGO 100 
LL 155 154 100 
BW 151 162 99 
WB 161 169 95 
TG 155 162 95 
CR '153 161 95 
00 147 157 93 
BJ 16l1 177 92 
!00 153 166 92 
HP 150 162 92 
PZ 147 159 ,92 
Sl:l l.5G 170 91 
SK 144. 157 91 
RK 164 181 90 
OI 150 166 90 
McG 155 l.76 oa 
HW 144 163 BB 
13rJ 155 179 06 
W1't 155 182 85 
PO 141 166 05 
lleL 155 185 84 
WOJ 1'2...tl: 170 84 
DE 144 171 84 
Iti 136 163 83 
JM 138 171 80 
PL 153 169 76 
SE 141 109 74 
lf •• 45 u-165.4a 163.5' · t)a".9 

SD d~at 15.50 11.55 13.92 
S:OlJ: 2.2a 1.72 2.07 



l2 

Table II 
ALTmlh\TE GROUP - EE' 2 

Torraar.s. Group Teat of !-,rental .Ability 
Form B 

MA CA I,~ 

LV 196 151 129 
DK 169 11.U 120 
RT 189 160 llS 
RO 169 149 113 
DeJ 167 147 113 
SH r1a 159 112 
MV 172 156 110 
tlG 175 161 100 
CL 169 156 108 

·PE 172 160 107 
DE lor/ 156 107 
DlT 104 154 lOG 
tl.R 155 146 lOG 
DD 167 159 105 
lllI 167 160 104: 
BE .169 163 ·10s 
BL 167 161 103 
AE 155 153 101 
SJ 164- 163 100 
FW 153 l5!:i 100 
llJ 153 152 100 
FV 158 159 99 
WD 155 156 99 
GJ 150 152 98 
nv 161 165 97 
ml 155 159 97 
YS 150 158 9ti 
BR 150 150 . 95 
AC 150 159 94 
HC 144 154 9!j 
BV 161 176 91 
GJ 153 169 90 
'm 150 166 90 
SA 141 158 89 
RT 14:7 167 88 
OA 144 163 88 
\7K ll14 167 85 
DH 147 175 84 
HE 150 188 ao 
l3L lSS l'l4 79 
SC 130 179 77 
]JE' 138 1S9 74 

N.-.42 
1t 159.04: 161.14 99.40 
SD dist. 13.05 9.54: 11.85 
SDY .20 l.47 l.82 



D 

D 

EF1 

W2 

D 

Table III 

Si..J1Jl!tiliY 
Lit\ based on Terman Grou.p Teat of' 
l!ental Ability, expressed in months. 

ll SD 
165.48 15.30 

159.04 15.05 

6.44 2.25 

Table· IV 

sm.mr.MtY 

SDll 
2.2u 

.20 

2.00 

Ghl"Onological age~ exprooocd in r.iontho. 

l.1 SD 
163,5 11.55 

lGl.14 9.54 

:~.36 2.01 

Table V 

sm,n.tt\RY 
IQ based on Terman Group Toot of 

.l!ontal Ability 

ll SD 
90.9 1:6.92 

99.40 11.05 

-.so 2.07 

sill! 
1.72 

l.47 

.25 

SDM 
2.01 

l.62 

.25 

13 
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Table VI 
. DAILY GROUP -EF 
Ruch-Popenoe General solonce Test 

IT FOl'In A-.. FT Form B 

Ptipil IT FT c 
PJI 29-.0 38.0 9.0 
AJ }m.o 21.5 -6.5 
WO 25.0 26.5 1.5 
CT 25.0 39.0 14.0 
:t~ 24.5 40.0 15.5 
l3J 25 .. 5 M.O 10.5 
SM 21.5 26.5 5.0 
DJ 20.5 17.5 -:s.o 
TO 19.5 19.0 -o .. 5 
l1L 19.5 31.5 12.0 
RK 19.0 33.5 1'1.5 
BJ 19.0 30.0 19.0 
HP 18.6 lG.5 -2.0 
W'E 10 .. 5 16.5 ... ;.!.O 
tn!f. lB.5 15.0 -:.>.5 
ro 18.0 :zo.5 2.5 
UL 17.5 22.5 5.0 
HA 16.5 l~.5 ... z.o 
DE 16.0 18.0 2.0 
ill1! 16.0 22.0 6.0 
ffii 15.5 lG.5 i.o 
RJ 15.5 20~5 5.0 
TG 15.5 16.0 o.5 
SN 14.6 19.0 4.5 
McG 14,5 2G.O 11.5 
't'/B 14.5 10.0 3.5 
nw 14.5 15.5 l.O 
cs 14.5 24~0 9.5 
OI 14.0 20.0 s.o 
Bl:! 14.0 18.5 4.5 
RM 13.5 12.5 -1.0 
ELI lZ.O 19.5 G.5 
BK 13,0 20.0 7.0 
TJi 13.0 11.5 -1.5 
l'>'~ 13.0 15.0 2.0 
CR 12.5 18.5 6.0 
OL 12.0 12.5 o.5 
Jil-1 ..... 12.0 19.5 7.5 
D.! 11.5 10.5 -1.0 
:?L 10.5 15 .. 0 4.5 
cm io.o 22.0 12.0 
SK 9.5 21.5 12.0 
SE 9.0 3.0 -6.0 
ov 7.0 12.5 5.5 
WOJ 4.5 20.0 15.5 

lI •• ~45 
Li 16.33 21.2z 4.91 
SIL'.:list. 5.lB a.01 6.12 
SDM .7? 1.19 .91 
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Table VII 
AIJJ.ll.rutl\.TE GROUP-EF2 

Ruch-Popenoe General Science Test 
IT.Form A. FT Form D 

Pupil IT FT c 
YS ~i.o 30.5 6.-5 
Dll 24.0 26.0 2.0 
LV .23.5 35.0 11.5 
PE 22.5 22.0 -o.5 
DE 22.0 16.5 -!:>.5 
BV 2lw5 25.5 4.0 
FV 21.0 14.0 -7.0 
BK 20.5 l")f'"" ...... 

/:...CJ•:J 3.0 
RT 20.0 27.5 7.6 
HG 19.5 23.5 4.0 
DH 19•5 21.0 1.5 
GJ 19.o 20.0 l.O 
OA 18.5 20.5 2.0 
DV 18.5 20.0 i.o 
vm 18.0 17.5 -o.s 
RT is.o s.5 -9.5 
m 17.5 24.0 G.5 
SJ 17·5 16.5 -1.0 
OL 17.0 20e5 3.5 
DD 17.0 20.0 3.0 
'.RO 16.5 50.5 14.0 
sn 16.5 24.0 7 ~-. .., 
WK 16.0 16.0 o.o 
BL 16.0 ll.5 -4.5 
Mv 15.5 21.s 6.0 
l3L 15.5 17.5 2.0 
AE 15.5 17.5 2.0 
WD 15.5 14.5 -1.0 
GJ 15.0 27.0 i~.o 
HO 13.5 14.5 i.o 
SA 13.5 11.5 -2.0 
},l:W 13.5 io.o 4.5 
llB 13.5 18.5 5.0 
:DeJJ 13.5 19.5 G.O 
HE 13.5 20.s 1.0 
DJ 13.5 20.5 7.0 
RR 13.0 12.5 -o.5' 
BE. 12.5 21.0 s.o 
AC 10.5 14.5 4.0 
1m' 9.6 13.5 4.0 
Fii s.o 16.0 7.0 so 8.5 17.0 8.5 

tr ••• 42 
M 16.71 20.05 3.42 
SD dist. 4.,12 5.52 4.94 
SDU .63 .85 .76 
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Table VIII 
DAILY GROUP - EF1 

Dvork General Science Scala 

Pu.pil FT I~ c 
CT 37.5 GHO 6.5 
BJ 86.5 79.5 7.0 
BJ BG.6 B3.0 3.5 
PJl 85.,5 79.0 6.5 
llfJ 85.5 83.5 ,2.0 
Sl! 0~1 .. 0 '/6.0 7.0 
RK 82.0 75.0 9.0 
AJ a1.o no.o l.O 
McG 01.0 1a.u 1.5 
DB a·o.5 77.5 ~.o 

NL ao.o 70.0 .~.o 

RJ 79.5 70.5 i.o 
CL 79.0 78.0 i.o 
V$ 78.0 76.5 1.5 
so 1·a.o ao.o -2.0 
WC 1a.o 84.5 -6.5 
OR 77.5 76.5 i.o 
Bl: 71.0 70.0 7.0 
\V,B 76.5 77.5 -1.0 
SK 7$.5 7A. ". -•0 ;;.o 
llL 76.5 75.0 ;3.5 
SN 76.5 '15.,5 i.o 
HM 76.0 80.5 -4.5 
OI 75.5 n.5 11.0 
SE 75.5 G9.0 6.5 
HA 75.0 72.5 •) i· ..... u 
PL 74.5 69.0 5.5 
mt 7~.5 ?6.5 -2.0 
CB 74.5 64.5 10.0 
ID:! 7t1.5 73.5 i.o 
WOJ 7$ •. 5 73.5 o.o 
HP 7$.5 69ti5 4.0 
TO 73 .. 5 76.0 -2.5 
J?Z 75.o 69.o 4.0 
WU 73.0 '17.5 4.5 
E11 72.5 76.0 -3.5 
BM 72.5 es.o 6.5 
Il.t 12.0 66 .. 0 6.0 
BJ 7i.o 70.0 i.o 
TG 70.5 67.5 £.5 
LL 70.;0 73.0 -s.o 
m1 69~5 79.0 -9.5 
-1 u!.~ 69.5 72.5 -3.0 
PO 69.5 77.5 -a.a 
00 68.0 73.5 -5.5 

u ••• 45 --
M 76.73 75.26 l.57 
SD dist. 4.78 4.a 4.58 
SDl.t .71 .71 .68 
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Table IX 
ALT.EtfillATE GROUP.EF2 

Dvorak General.Science Scale 

Pllpil FT 112 0 
HG es.5 78.0 7~5 

~z 84.0 ?a.o 6.0 
84.0 76.0 e.o 

R~ 84.0 79.5 4.5 
Slt 81.5 ep.5 l.O 
RC Sl,.5 75.5 6.0 
GJ ao.5 80.5 o.o 
GJ 79.5 77.0 2.5 
filt 79.0 77.0 2.0 
PE 78.5 72.5 6.0 
WK 76.5 75.0 3.5 
!AU 78~5 1a.o 0.5 
BI\ .78.0 73.0 5.0 
lW 78 .. 0 73.5 4.6 
DD .17.5 70.0 7.5 
YS 78.0 76.0 2.0 
:SE .76.0 6l-~.5 13.5 
DeJ,J 7Ge0 67.0 9.0 
BL .77.0 oo.o -3.0 
P..R 75.5 76.5 -1.0 
1rn •15.0 '12.0 3.0 
mr 74.0 78.5 -4.5, 
Dll ?4:t~5 'IG.u -2.0 
Fil '74.5 75.0 ... o.5· 
BY 75.0 72.0 3.0 
HR 74-.5 69.0 5.6 
OA ·1s.o '10.0 ~.o 

'l"G .75.0 74.0 i.o 
wn .. 74.5 Ge.5 G.O 
AO 72.5 62.0 io.5. 
FV 7Z.5 70 .. 0 3.5 
BV 73.0 75.o -2.0 
SJ 75.0 65.5 7.5 
nn . 73.0 74.0 -1.iO 
BJ . 74.0 71.5 2.5 
BI1 12.5 70.6 2 .. 0 
so 71.0 75.5 -4.5 
RU ~'0.5 71.5 -1.0 
:Em ;.J.: 70.0 tll.5 -l.5 
HO ~1g.5 n.o -o.5 
UI? 67.u 65.0 2.5 
SA 65.0 73.0 -a.o 

M ••• 42 
M 7G.19 1?3.61 2.85 
SD diat 4,48 4.G4- 1: • ..:.14 
SD11 .69 .n .GB 
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Table X 
DAILY GROUP-EF1 

Rule General Science Test 

P,11pil Score Ptt.pil Score 
!JJ 06 tJE 40 
UL 65 cs 40 
AJ 60 :SW 39 
OT 60 PZ 59 
Slt 5,l '(nI 58 
DJ 56 TG 58 
:PJI 46 SK 57 
DE 46 HP 3G 
BU 4~ LI~ ,35 
:BJ 4.4 CR .55 
HA 44 SN 35 
JU.I 44 l?C !'.'"•) .t.J,;;, 

CB {4 \'/B .32 
1m 4:3 IDiI 51 
RJ 43 TO 31 
1'."i:'f ...... \, 42 McG 51 
l3K 41 VlOJ 30 
Blt '-1-1 SE ~o 
OI 41 oc 30 
WC 41 131.l 2'1 
lIL 41 Pl'.i 23 
er. 41 Jt! 21 

Il! 21 

u ...... 45 
'II-:' sl:0.23 ,i;J,. 

SD dist. 10.32 
smir 1.63 
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Table XI 
ALTl:':F'JIATE CROi3P-:LiiF2 

Ru.lo General Science Test 

Pttpil Scone Pttpil a core 
LV 65 DE 38 
RT 6:1 BL 37 
PE 59 :BK 37 
BG 56 C..J 36 
RC 53 TG 38 
UV 51 Olt 35 
BE 51 ID1 35 
D!i 49 .AE 3-1: 
SH 49 SC 32 
:BJ 47 BV 32 
11.t:! 45 Wll 31 
DR 46 Jrl 31 
YS· 44 Ill! 31 
DD 44 'I.tl! £9 
DEJJ 44 HO 27 
GJ 45 i·f1 ~G 
WK 4S SJ 2 .. 1 
BV 42 SA 21 
WR iU !iF 20 
DL 39 AO 20 
CL 38 RT 13 

N 42 
SD di at. 11.20 
SDll 1.74 



P.J.p!l 
I~ 
CT 
DJ' 
)3J 
RK 
VIE 

'lIL 
'OS 
. UP 
tlO 
DE 
SM 
OI 
;AJ 
'CL 
Bl;i 
SlL 
PO 

}IJOJ 
1m 

. l?J'I 
RE 

Tabla XII 
DAILY GROUP -f~l 

Powors General Science Test 
Given s~xt~,,-;-five dC<.ys after FT. 

Score Pupil 
4-0 UL 
56 Rf\ 
~55 TO 
'55 LrcG 
:35 '.J.1G 
33 RM 

;3'! P3 
DO DK 
so Sli 
29 rm 
29 LL 

'D8 · SE 
1 

'28 m1 
127 I1I 
27 00 
21' BJ 

i 27 PL 
27 'BH 
i:~6 J"ii! 

: 26 CB 
.: 25 en 
. ~~5 , jj'i/ dropped 

'l \lit n 

l:I ·45 
?1{ .'25.10 

~dist. ·,.; 5.98 
.,91 

20 

Score 
25 
Z..1-
24-
24 
2S 
22 
2" ... ~ 
21 
i:!l 
21 
20 
20 
19 
19 
10 
18 
10 
17 
17 
16 
14 
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Tuble XIII 
ALTillU!A'l'E GROUP-1~2 

Powers General Science ~eat 

Pupil Score ft\?il Score 
RT '1,3 WD 23 
LV Z4 DeJJ 22 
YS 33 !ill •"'".) 

~, ... 
llG :51 SJ 22 
GI£ 3). j;~! 22 
sn 50 AC 1)1) 

M!• 

PE 30 13J 22 
BV 20 BL 21 
\m 2'7 r_pG 21 
DD 27 BL 21 
Lf\f 26 B3 20 
A}] :u; pir> ,., 20 
F\i :~G D!I 20 
RC :~5 DU 19 
CL 25 EC 19 
GJ 25 "'«' .t!.' 19 
W'.tr Z5 1t'l l'I 
m; 25 SA l'l 
DV [~<~ JJ1,. ...... 16 
OA z,1 ET 16 
DE 25 ~ .. rt 

.;,:>v 10 

3 42 
7J 24.42' 
s:t> dist. 5.~6 
SD!.i. .a2 
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'!'able XIV 
Comparison of Gains (0) 

Ruch•Popenoa General Science Test 
,fl' 

M SD SD1I 
El?]. 41o9l s.12 .91 
EF2 .76 

D 1.49 1.10 .15 
SDD i.1a 
EC .35 

Table XY 
Comparison ot Gaina (o) 

Dvorak General Science ~eat 

M SD SDlt 
D1 l.57 4.58 .Ga 
El1'2 2.05 4 .. 44 .sa 

D -.1.2a .14 .oo 
SDD .96 
EC .49 

Table XVI 
Oom~o.rison of Scores 

Rule ~eat in General Scionce 

:M SD SDl! 
m?1 40.43 10.32 l.63 
EB'2 39.42 ll.28 l.74 

D 1.01 -.96 -.21 

Table XVII 
Comparison of Scores 

Powers Test in General Science 

M SD SDM 
EF1 25.lB 5.98 .91 
EF2 24.42 5.36 .a2 
D .76 .62 .09 
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Table XVIII 
DAILY GROUP - EF1 

Correlation between Terman Group Test 
of liantnl Ability 11'.A, CA, IQ ~d 0 of 
Ruch•Popenoe General Science ~est. 

Pll.pil llA CA IQ. c· 
BJ 214 155 138 19.0 
PJI 175 131 153 9.0 
CT 177 150 llB 14.0 
AJ lBl 154 117 -6.5 
m 186 159 117 15.5 
SM 192 165 116 5.0 
WE 172 149 115 -2.0 
CL 169 146 115 o.5 
HA 161 146 110 -3.0 
BM 169 155 109 4.5 
:BK 167 154 108 1.0 
mt 167 158 105 6.0 
WO 177 172 105 1.5 
CB 167 160 105 12.0 
cs 164 159 103 9.5 
UL 161 156 103 12.0 
:Sld! 161 156 105 6.5 
BM 1~4 165 100 -1.0 
BJ 161 160 100 5.0 
LL 155 154 100 -1.6 
:BD 161 162 99 l.o 
WB 161 169 95 3.5 
TG 155 162 95 o.5 
CR 153 161 95 6.0 
00 147 157 93 5.5 
BJ 164 177 92 10.5 
TO 155 166 92 -0.5 
HP 150 162 92 -2.0 
PZ 147 159 92 2.0 
SN 155 170 91 4.5 
SK 14.4 157 91 12.0 
RK 164 181 90 14.5 
Oi 150 166 90 G.O 
M'cG 155' 176 88 11.5 
HW 144 163 80 l.O 
BrJ 155 179 86 -5.0 
WM 155 182 85 -s.s 
re 141 166 85 2.5 
NeL 155 185 84 5.0 
VIOJ 144 170 84 15.5 
DE 144 171 84 2.0 
IM 136 165 83 -1.0 
Jl4 138 171 BO -1.0 
PL 133 169 78 4.5 
SE 141 189 74 -6.0 

r .37 -.05 .26 

PEr .09 el5 .09 
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Table XIX 
AIJl'ERUATE GROUP-EF2 

Correlation between Texman Group Teat 
of Mental Ability MA. CA. IQ.. and 0 
ot Rucll-Popenoe General Soienco Test. 

Pu.pil YA CA IQ, c 
LV 195 151 129 11.5 
BK 169 141 120 3.0 

'RT 189 160 118 7 ,-.:.> 

'RCJr 169 149 113 14.0 
DeJ 167 147 113 6.0 
SH 179 159 112 7.5 
'AW 172 156 110 G.O 
lIG 175 161 108 4.0 
CL 169 156 108 3.5 
PE 172 160 107 -o.5 
DE 167 156 107 -5.5 
DN 164 154 106 2.0 
\''iR 155 146 106 -o.5 
DD 167 159 105 3.5 
mt 167 160 104 5.0 
:SE 169 163 103 a.5 
:BL 167 161 103 2.0 
AE 155 163 101 2.0 
SJ 164. 163 100 -1.0 
F'\V 153 153 100 7.0 
BJ 153 152 100 7.0 
FV 158 159 99 -7.0 
YID 155 165 99 -1.0 
GJ 150 152 90 1.0 
nv 161 165 97 1.5 
:MM 155 159 97 4.6 
YS 150 156 95 s.5 
BR 150 158 95 -0.6 
AC 150 159 94 4.0 
HC 144 154 93 1.0 
.BuV 161 176 91 4.0 
GoJ 163 169 90 12.0 
TG 150 166 90 6.5 
SA 141 158 89 -2.0 
RT 147 167 ea -9.5 
OA 144 163 ea 2.0 
WK 144 167 85 o.o 
DH 147 175 84 1.6 
HE 150 lBS 80 7.0 
BL 138 174 79 -4.5 
SC 138 179 77 8.5 
w 138 185 74 4.0 
r •••••• .so -.0002 .25 
PEr•••• .09 .1 .1 
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Table XX 
DAILY GltOUP-EF1 

Correlation between Tarman Group 
Test of !fental Ability, t!A, CA, 
IQ and o of Dvoarak: General Science 
Teat. 

Pupil MA. CA IQ 0 
BJ 214 155 138 7.0. 
PJI 175 151 133 6.5. 
CT 177 150 118 G.5 
AJ 181 154 117 i.o. 
:b!J lBG 159 117 2.0 
SU 192 165 116 7.Q.• 
VIE 172 149 115 1.5 \ 
CL 169 146 115 i.o. 
lIA 161 146 110 2.5 
BM 169 15.5 109 -2.0. 
:BK 167 154 106 7.0. 
mt 167 158 105 -4.5. 
WC 177 172 103 -G.5. 
OB 167 160 103 10.0 
cs 164 159 103 -2.0 
liL 161 156 103 2.0. 
Bkti 161 156 103 6.5 
Rf I 164 163 100 l.o. 
RJ 161 160 100 i.o 
LL 155 lt54 100 -3.0. 
l3t1 161 162 99 -9.5. 
WB 161 169 95 -1.0· 
ro 155 162 95 2.5 
CR 153 161 95 1.0' 
00 14'1 167 93 -5.6 
BJ 164 177 92 3.5 
TO 153 166 92 -2.5 
BP 160 162 92 4.0. 
P'iJ 147 159 92 4.0 
Sl1 155 170 91 1.0. 
SK 14.4 157 91 2.0 

. RK 164 181 90 9.0. 
- OI 150 166 '90 4.0. 
'.McG 165 176 88 1.5 
~7 144 163 88 -315 
l3rJ 165 179 86 i.o 
WM 155 182 85 -4.5 
PC 141 166 85 -a.o. 
NeL 155 183 84 3.5. 
WOJ 144 170 84 o.o. 
DE 144 171 B4 5.0, 
m 136 163 83 6.0 
J.tt. 138 171 60 -3.0 
PL 133 169 78 5.5 
SE 141 189 74 6.5 
r •••••• .17 .05 .17 
PEr .1 .1 .1 
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Table XXI 
ALTERlIA..IFE GROUP-EFr.> . .... . '2 Correlation between Terman Group est 

of Mental Ability t!A, CA, IQ and 0 
ot Dvorak General Science Scale. 

Pupil :UA. CA IQ c 
.LV 195 151 129 s .• o 
.:BK 169 141 120 5.0 
RT 189 . 160 118 4.5 
RC Jr 169 149 113 s.·.o 
DeJ 167 147 113 9.0 
SH 178 159 112 i.o 
JN 172 156 110 4.5 
RG 175 161 108 7.5 
CL 169 156 108 8.o 
PE 172 l.60 l07 ~.o 
DE 167 156 107 -1.0 
DN 164 154 106 ~.5 

WR 155 146 106 2.o 
DD 167 . 159 105 7.5 
mt 167 160 104 5.5 
l3E 169 165 103 13.5 
:BL 167 161 103 -s.o 
AE 155 153 101 -1.o 
SJ 164 165 100 7.5 
FV/ 153 153 100 -o.5 
BJ 153 152 100 2.5 
FV 156 159 99 3.5 
\vD 155 156 99 6.o 
GJ 150 152 98 o.o 
:av lGl 165 97 -2.o 
VM 155 159 97 q.5 
YS 150 158 95 2.0 
BR 150 158 95 -i.o 
AC 150 159 94 10.6 
HC 144 154 93 -o.5 
Bu.V 161 176 91 5.o 
GoJ 153 169 90 2.5 
TG 150 166 90 i.o 
SA 141 158 09 -a.o 
RT 147 167 88 -i.5 
OA 144 163 88 ~.o 

WK 144 167 85 3.5 
DR 147 175 84 ·-2.o 
lIE 150 188 80 3.0 
BL 138 1V4 79 2.o 
SC 138 179 77 -i.5 
l!F 138 185 74 2.5 
r •••.• •• .a9 -.14 .i>l 
PEr•••• .. o9 .. 1 .09 



27 

Tabla XXII 
DAILY GROUP - EE'l 

Correlation between Terman Group Test 
of Mental Ability MA. CA, IQ.• and Scores 
of Rule test in General Science. 

Pu.pil MA. CA IQ score a 
BJ 214 155 138 56 
PJI 175 131 133 46 
OT 177 150 118 60 
JW 181 154 117 60 
:tu 106 159 117 66 
SM 192 165 116 57 
\VE 172 149 115 40 
CL 169 l.46 115 41 
HA iGl 146 110 44 
DM 169 156 109 41 
BK 167 154: 108 41 
1IM 167 150 105 31 
VIC 177 172 103 41 
CB 167 160 103 44 
cs' J.64 169 103 40 
llL lGl 156 103 65 
BkM i6l 156 103 45 
Im 164 163 100 44 
RJ 161 160 100 43 
LL 155 154 100 35 
B\V 161 162 99 39 
WB ,· 161 169 95 32 
~G 155 152 95 30 
CR 153 161 95 33 
QC 147 157 93 50 
BJ 164 177 92 44 
TO 153 166 92 31 
UP 150 .162 92 36 
PZ 147 l59 92 39 
SN 155 170 91 33· 
SK 144 157 91 37 
Rt{ ·. 164 101 90 43 
OI 150 166 90 41 
UcG 155 176 88 31 
l!W' 144. 163 88 42 
:SrJ 155 1'19 86 27 
WM. 155 182 85 58 
PO 141 166 85 32 
NeL. 155 183 84 41 
VfOJ 144 170 84 30 
BE 144 171 84 46 
ll! 136 163 03 21 
J1't 138 171 80 21 
PL 153 169 78 23 
SE 141 189 74& 30 
r • .... • .72 =:zr- .60 
~ .04 .09 .as 



20 
Table Jl'.XIII 

, .ALTERUATE GBOUP -EF2 
Correlation between Terman Group Teet 
of Mental Ability MA, CA, IQ, mid 
Scores of Role Test in General Science. 

Pu.pil MA. CA IQ scores 
LV 195 151 129 65 
BK 169 141 120 37 
llT 189 160 118 G4 
RO Jr 169 149 113 53 
DeJ 167 147 113 44 
SH 178 159 llZ: 49 
:tW 172 156 llq 51 
HG 175 161 108 66 
CL 169 155 100 38 
PE 172 160 107 59 
DE 167 156 107 30 
DN 164 154 106 49 
Y/R 155 146 106 41 

.DD 167 159 105 44 
HH 167 160 104 51 
BE · 1s9 163 103 51 
BL 167 161 103 39 
AE 155 155 101 54 
SJ 164 163 100 24 
F~V 155 153 100 29 
l3J 153 152 100 47 
FV 158 159 99 31 
\VD 155 156 99 31 
GJ 150 152 98 36 
:BV 161 165 97 42 
ltlM 155 159 97 48 
YS 150 158 95 44: 
RR 150 158 95 26 
AO 150 159 94 20 
HC 14.4 154 93 ;.~7 

:SUV 161 176 91 32 
GoJ 153 169 90 43 
m 150 166' 90 36 
SA 161 158 89 21 
RT 147 167 as 18 
CA 144 163 ea 35 
WK 144 167 05 43 
DH 147 175 M 46 
1IE 160 188 BO 35 
BL 138 174 79 37 
SC 138 179 77 32 
UF 158 185 74 20 
r ••••• .69 -.26 .as 

. PEr .os .1 .02a 
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Te.ble ·XXIV 
DAI I,Y GTIDYiP • EF;i, 

Correlation bot\Vee~ .Lerman Group Test 
of 1!onta.l Ability MA. 1 CA• IQt nnd 
Scores of Powers Test in Gcuoral Science. 

Pupil L!A CA Iq Scores 
BJ 214 155 138 35 
PJI 175 131 133 25 
CT 177 150 118 36 
AJ lOl 154 117 27 
W' 106 159 117 40 
SM 192 165 116 28 
WE · 172 149 115 33 
CL . 169 14b 115 27 
HA 161 146 110 24: 
EM: 169 155 109 17 
:BK 16.7 154 108 21 
lIM 167 158 105 26 
we 177 172 103 29 
CB 167 160 103 lG 
cs 164 159 103 30 
NL 161 156 103 52 
:BkM 161 156 103 27 
RM 164 163 100 22 
RJ 161 160 100 25 
LL . 155 154 100 20 
nw 161 162 99 dr* 
vm 161 169 95 21 
'l'G 156 162 95 23 
CR 153 161 96 14 
·00 147 157 93 10 
BJ 164 1'17 92 35. 
TO 153 i66 92 24 
HP 150 16'2 92 30 
PZ 147 159 92 22 
S11 155 170 91 21 
SK 144 157 91 27 
RK 164 181 90 35 
OI 150 166 90 28 
lJcG 155 176 ea 24 
mv 1·14 163 ea 19 
BrJ 155 179 86 18 
WM 155 182 65 dr• 
PC 141 166 85 27 
NeL 155 183 B4 25 

· WOJ 144 120 84 26 
DE 144 171 84 29 
m 156 163 83 19 
jM l3S 171 so 17 
PL 153 169 78 18 
SE 141 189 74 20 --r •••• .52 -.03 .4 
PEr * dropped 

_, .oa .1 .oa 
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Table XX:/ 
ALTEHlIATE GROUP-EF2 

Correlation between Torm.an Group Teat 
of :Mental Ability 1IA, CA, IQ., and Scores 
of Powers Test in General Science. 

Pupil ?.1A CA IQ soorea 
LV 195 151 129 34 
BK 169 141 120 16 
RT 189 160 118 43 
RCJr 169 149 113 25 
DeJ 167 147 113 22 
SR 178 159 112 30 
:t!V 172 156 110 26 
Hfl 175 161 108 31 
CL 169 156 108 2u 
PE 172 160 107 30 
DE 167 156 107 23 
DN 164 154 106 19 
WR 155 146 l,06 27 
DD 167 159 105 27 
llll 167 lGO 104 22 
BE 169 163 103 20 
:S.If 167 161 103 21 
AE 155 153 101 26 
st1 164 163 100 22 
Vil 153 153 100 26 
NJ 153 152 100 22 
FV 158 159 99 17 
WD 155, 156 99 23 
GJ 150 152 98 25 
BV 161 165 97 28 
MM 155 159 97 22 
YS 150 158 95 53 
BR 160 158 95 20 
AO 150 159 94 22 
HO 144 154. 93 19 
'.BU.V 161 1'16 91 24 
GoJ 153 169 90 31 
TG 150 166 90 21 
SA 141 158 89 17 
RT 147 167 BB 16 
OA 144 163 88 24 
VIX 144 167 85 26 
DH 147 175 84 20 
HE 150 188 so 24 
:BL 138 174 79 21 
so 138 179 '17 16 
MF 138 185 74 19 
r •••• .60 .09 .47 
PEr .os .1 .oa 



D 

D 

EF1 
EF2 

D 

EFi 
m?2 

D 

Table XX:VI 
SU"Liti.ARY 

Coefficient of oor~elation between 
the gains made in nuch-Popenoe test 
and the factors involved in Terman 
Group Teat of 1iental Ability. 

:LtA CA IQ, 
(l'Er) (PEr) 

.37 .09 -·05 .15 .26 

.30 .09 ... 002 .10 .25 

.07 .042 .oi 
Table XX.VII 

SU1JMARY 
Coefficient of correlation between the 
gains of Dvorak General Science Scale 
and factors involved in Termnn ~eat. 

lIA. 

.17 

.39 

-.22 

CA 
(PEr) 

.1 .05 

.09 -.14 

.19 

Table XX.VIII 
SUMMARY 

IQ 
(PEr) 
.1 .17 
.1 .31 

-.14 

Coefficient of Correlation between Rule 

(~) .o 
.1 

(PEr) 
.1 
.09 

teat scores and factors involved in Terman Test. 

1JA CA IQ. 
(~) {~) (PEr) 

.72 -.27 .09 .so .os 

.69 .06 -.26 .1 .06 .028 

.03 -.01 -.26 

Table :XXU: 
SUMMARY 

Coefficient of correlation between Powers 
scores and factors involved in Terman Test 

UA CA IQ. 

.62 
(PEr) (PEr) (PEr) 
:si -:s~ .1 .4 .oa 

.GO al .47 .oa 
-.oa -•12 -.01 

51 
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Table XXX. 

DAILY GROUP - EF1 
Correlation between Rule Test Scores, and 
Powers Test Scores, Ruoh-Popenoe c and 
Dvorak C. Between Powers Test and Ruch• 
Popanoe C, and Dvorak C • natween Ru.ch-
Pope.noe C and Dvorak c. 

Pa.p11 Rule Score Powers Score Ruch-P c Dvorak C 
DJ 56 35 19.0 7.0 
PJI 46 25 9.0 6.5 
CT 60 36 lG.O 6.5 
Ail GO 27 --6.5 i.o 
MJ 66 40 15.5 2.0 
SM 57 28 5.0 7.0 
WE 40 53 -2.0. 1.5 
OL 41 27 o.s i.o 
HA 44 24 -5.0 2.5 
lJM 41 17 4.5 -2.0 
BX 41 21 7.0 7.0 
BM 31 26 G.O -4.5 
WO 41 29 1.5 -6.5 
OB 44 16 12.0 10.0 
cs 40 30 9.6 -2.0 
NL 65 32 12.0 2.0 
llldt 46 27 6.5 6.5 
RM 44 22 -1.0 l.O 
RJ 43 25 5.0 1.0 
LL 35 20 i.o -3.0 
FH 39 dr* 3.6 -9.5 
YJB 32 21 o.a -1.0 
TG 38 25 6.0 2.5 
CR 55 14 5.5 i.o 
00 50 18 10.6 -5.5 
l3J 44 35 -o.s 3.5 
TO 31 24 -2.0 -2.s 
BP 36 30 2.0 4.0 
Fi 39 22 4.5 4.0 
SU 53 21 12.0 l.o 
SK 57 27 14.5 2.0 
BK 43 55 6.0 9.0 
Ol 41 28 11.5 4.0 
:McG 31 24 i.o 1.5 
Fil 42 19 -3.0 -3.5 
llrJ 27 18 .. 3.5 i.o 
WM 39 dr• 2.5 -4.5 
l?O 32 27 2.5 -a.o 
NeL 41 25 s.o 3.5 
WOJ 50 26 15.5 o.o 
DE 46 29 2.0 3.0 
IM 21 19 -1.0 6.0 
Jl{ 21 17 -1.0 -3.0 
PL 23 18 4.6 -3.0 
SE 30 20 -6.0 6.5 
r Bule ••••••• " :71 .41 .30 
PEr••••••••••• .052 .089 .092 
r Powers•••••• .35 .1a 

PEr··········· .09 .1 
r nuoh-Popenoe .29 
PEr •••••••••• .093 



33 
Table XX.XI 

ALTEilliATE GROUP-EF2 
Correlation between Rule Test Scores, and Powers Test 
Scores, lluch-Popenoa C and Dvorak C; between Powers Teat 
and Ruch-Popenoe 0, and Dvorak C; between Ruch-Popenoe 
0 and Dvorak o. 

Ptlpi1. Rule Score Powers Score Ruch-P 0 Dvo~ak c 
LV 65 54 11.5 6.0 
BK 57 16 5.0 5.0 
BT 64 43 7.5 4.5 
RC Jr 55 25 14.0 s.o 
DeJ 44 22 6.0 9.0 
sn 49 30 7.5 l.O 
MV 51 26 s.o 4.5 
HG 56 51 4.0 1.s 
OL 38 25 3.5 e.o 
PE 59 30 -u.5 s.o 
DE 38 23 -5.5 -1.0 
DN 49 19 2.0 4.5 
\VB 41 27 -o.5 2.0 
DD 44 27 3.5 7.5 
I1H 51 22 s.o a.s 
BE 51 20 s.5 13.5 
J3L 59 21 2.0 -3.0 
AE 34 26 2.0 -1.0 
SJ 24 22 -1.0 7.5 
Fil 29 26 7.0 ~.5 

BJ 47 22 7.0 2.s 
FV 31 17 -1.0 3.5 
\1D 31 . 23 -1.0 6.0 
GJ 56 25 i.o 0.;0 
BV 42 28 1.5 -2.0 
!liMM 46 22 4.5 Oe6 
YS 44 53 G.5 2.0 
RR 26 20 -o.5 -1•0 
AO 20 22 4.0 10.5 

·HO 27 19 i.o -0.;5 
:BuV 52 24 4e.0 3.tO 

. GoJ 43 31 12.0 2•5 
TG 36 21 G.5 1.0 
SA 21 17 -~.o -8•0 
RT lB 16 -9.5 - 1•5 
OA 55 24 2.0 5•0 
\VK 43 26 o.o 3.5 
DH 46 20 1.6 -2.0 
BE 55 24 1.0 5.0 
:BL 37 21. -4.5 2.0 
so 32 16 0.5 -4•5 
MF 20 19 4.0 2e5 
r Rule ....... .47 .~9 •25 

l'Er········· .oa2 .09 .099 
r Powers .... .40 .sog 
PEr········· .os9 .097 
r Ruch-Popenoe •• .26 
PEr•••~~··•••• .099 



·D1 
EF2 

D 

EF1 
EF2 

D 

EF1 
EF2 

D 

Tabla XXXII 
SU1UJARY 

Coefficient of correlation between Rule test 
scores, and gains in Powers, Ruch-?openoe, 
and Dvorak scores. 

POue1 .. a 

.71 

.47 

.24 

Ruch-P 
(PEr) 
.05 .41 
.oa .39 

.02 

Table XXXIII 
SUMMARY 

DVOEnk 
(PE) 
.oa9 .30 
.09 .25 

.05 

(PE) 
.o9 
.09 

Ooeff'icient of correlation between Powora teat 
scores and gains in Ruoh-Popenoa a.ud Dvorak tests·. 

Ruch-P 

.35 

.40 

-.05 

Table XXXIV 
smuun.y 

(PE) 
.09 
.089 

Dvor~ 
(PE) 

.10 .10 

.309 .097 

-.129 

Coefficient of correlation between Ruch-Popenoe 
scores and Dvorak gains. 

Dvorak 
(PEr) 

.,29 .09 

.26 .os 

.m; 
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Table XXXV 
DAILY GROUP • E.F 

Attendance based on 721recitntiona 

Pu.pi ls Attendance Pu.pile Attendance 
:BJ 66 CR 70 
PJI 72 000 69 
CT 69 :DJ 70 
AJ 88 TO 67 
NJ 71 1lP 72 
SM 68 p~ 70 
WE 71 SN 72 
CL 72 SK 72 
HA 68 BX 67 
llM G9 OI 71 
:BK 68 L!cG 72 
ID! 72 m1 69 
YlC 69 BJ 70 
CB 60 \Th! 72 
.cs .. 72 PO 71 
liL 65 llL 67 
nit 62 \70J 51 
Rl.i 69 DE 70 
RJ 71 IM 71 
·LL 72 Jll 50 
BVf 61.' PL 66 
WB 67 SE 64 
TG 61 

n ••••••••• 45 
u •.••••.• 67.6 
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Table XXXVI 
ALTERNATE GROUP - EF2 

Attendance based on 71 recitations 

l?u.pil Attendance Pu.pil Attendance 
LV 69 FV 68 
:SK 70. WD 62 
RT 71 GJ 62 
RCJr 68 BV 64 

DeJ 67 ML! 70 
SH 67 YS 69 
MV 70 BR 64 
HG . 65 AO GO 
CL 71 HO 69 
PE 62 BV 69 
DE 62 GJ 68 
DD 69 TG 71 
mI 70 SA 69 
BE 68 RT 66 
BL 68 OA 70 
AE 67 WK '10 
SJ 67 DH 69 
FVf 61 HE 70 
'BJ 65 BL 70 

SC 66 
MF 70 

lf•·· ...•• 42 
14 ......... 66.9 



Table XX.XVII 
Self-correlation of i tema in tho Rule teat in 

General Soienee. Tho tablu.alted scores are errora. 
r is the relationship bettJeen the errors mndo in 
the even items compared with the er1Jors made in 
the odd items. 

u ••• 
SD 
SDM 
r 

Even 
32 
34 
32 
24 
24 
34 
35 
26 
52 
28 
26 
30 
50 
50 
28 
26 
24 
23 
21 
29 
27 
19 
18 
26 
24: 
22 
22 
28 
25 
23 
22 
19 
25 
22 
19 
25 
23 
51 
23 
14 
14 

9 
19 
16 
12 
24.91 
5.62 
.as 
.64 

Odd 
37 
35 
35 
35 
35 
53 

. 32 
32 
31 
51 
31 
30 
50 
30 
50 
50 
30 
29 
29 
28 
28 
20 
28 
27 
27 
27 
27 
26 
26 
26 
26 
26 
25 
25 
25 
24 
23 
21 
21 
19 
16 
16 
15 
15 
12 
27t.4 

5.72 
.a5 

PEr .059 
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Table XXX.VIII 

Environmenta1·ractors as indicated 
by occupations of pa.rents 

Occupation 

Agent RR 
Auditor 
:Beauty Shop 
:B1acksmi th 
Boilermaker 
Brakeman 
:Butcher 
Carpenter 
Claim Agent 
Clerk RR Office 
Conductor 
Cook 
Coppe:ramith 
Crane operator 
Dairy 
Dentist 
Dr~ 
Editor 
Engineer 
Farmer 
Flagman. 
Florist 
Foreman 
Gae Co. employees 
Grocery 
Horticulturist 
Inspector RR yard 
Insurance 
Mchiniat 
Mail Carrier 
.Merchant 
Messenger Train 
Pavement finisher 
Physician 
Plumber 
Salesman 
Tailor 
Truck driver 
Teacher mu.sic 
Welder 
Retired. 
Unclassified 

no. in EF1 

l 

5 
l 

2 
l 
3 
1 

2 
4 

1 

l 
l 

3 
2 
l 

l 

2 

l 

2 

2 

3 

uo. in EF2 

l 

l 
l 
1 
3 
1 
2 
1 

2 
l 
l 
l 

l 
l 
l 
3 
2 
l 

l 
l 
2 
l 
l 
l 
l 
1 
l 
l· 

l 
4 

l 
l 

3 
2 



cnm:ra IV 

Conclusion. ' 

Data. aocured f'rom this experiment do ·not 

seem to- point definitely toward ail'3' gain by the use 

of either method. The low EC obtained shoVTD that 

neither EF used indicates sufficient mtpariority 

to warrant the conclusion that the true difference, 

if known• would continue to_ favor the same EF. 

39. 
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GilIERAL SCIENCE 

:Basic text: "Science for Doya and Girls•" - llichols. 

Note: Part one of "Science for Boya and Girls" is 
largely ?la ture Study material and is covered in tha work of 
the seventh grade. 

The outline below makes provision for seventy-six 
assignments. Therefore it is fourteen lessons short of 
ninety, a full semester, or a fu.11 yenr if classes are 
held every other day. This allows some lat"itude in giving 
assignments, allowing for variability of different aectiono, 
affording an opportunity to make use of outsido ma.torial 
whenever that is pertinent. 

No attempt ia made to teach any- one science as o. 
science. However• an attempt is made to give pupils an 
idea. of what scientific study really means. As nenrl.y as 
possible VIi thin the limits of the m.inda of pupilo of 
eighth grade, general science stu.dents are brought to 
realize that a aoientifie at-udy implies careful orr;nnizat ion 
of' nn terial ~ that there are basio, underly111g tru. tho 
of Nature; that these truths, or laws when diaooverod, 
have s:tgnirionnce for each indi viduo.l; that a study of 
their relationship constitutes "scientific study." 

Note books are required.. Ench individual pupil 
is e:q>ected to contribt.tte to the work of hia class. 

The intent and purpose of the course ia to acquaint 
the pupil. with various bro.nches of.' science; to c;ive him 
enoue;h conatruoti ve work to make him res poet it; to 
avoid giving him so little that he Vlill hold "science" 
in contempt; and finally, to send him out at . the ond 
ot the course 'With a healthy desire to "know more.0 



GE[lfERAL SC IEMCE 

First six weeks. 

Text - Science for Boys ancl Girla - Nichole. 

Part II. Eve~ Happenings. 

!Toteg Part I is very workable in Nature s-tu.ey so 
it :ls not included in this part of outline. 

Aa Chnpte:r:i xxx. The Value of' Science. 

Leeson. Pages 508-313. 

1. Vlhy we need tQ know science. 

a. Why boys and girls go to school. 

b. Learn to live wiseJ..V and well. 

c. Apply what you have learned. 

d. Learn to know your .environment. 

e. Adaptation of organisms to different 
~nVironment. 

2. \~ we need to kzi:ow science. (con.) P. 313-318. 

f. ?Jannera of adnptation. 

B• Man's artificial environment and its control. 

h. Science and control of environment. 

:B. Chapter XVI. ~tric System. 

3. Questions and.problems. P. 169. 

a. Linear and square measure 
(1) comparison of meter, yard, etc. 

b. CUbic measure. 

4. ~eations and problems P. 170. 

a. Woi@lts 

b. Balances 

c. Thermometers 



6. llorul.ir.gs of tol:.t nntl diacu.aaiona P. 171-176. 

b. !rem cnu unbo1:tu:1ccs bo nui1J.•J to 
r!\pU4y': 

diooolvo ircre· 

e. Um:t rn.1cn1 oi1~ tu1tl how tJt..i.ch f>alt t.til:t £Ci C•o• 
ot IC·~· dissolve? 

o.- mwt !a efrocrt o-£ heu.t · on wu.tor? 

r. rJicn l:tqtd.da eva.pora."1.10 how ia tho tor~ro.ture 
nf:root c~.? 

fS• ' llovt ~:-0 ei-.ys~tels formed.? 

o. Expar1r.iente r1ith \t1at01\ - P. l.79. 

1• le there wa.to~ in v.ir? 

J. Hovr can water bo ma.do moro puro? 

k. Will a solution pnaa thro~ a membrane? 

(notct 'lb.is experiment f1'JaY ba atnrtod at ·tho , 
beginninc or tha ninth leooon). 

\ 



9. Rea~inB o:f text and diootwsion - p. 181-184. 

a. Solution 

(1) Solvent, solute. 
(2) Soluble, insoluble. 
(3) Saturated., dilute, strong aolut!on. 

b. Dif'ta.s1on and osmosis 

10. Read.blg of text and discussion. P. 184-192. 

(h Oryst all!zat 1on. 

a. Evaporntion and condensation. 

e. Conditions aiding evaporation. 

f. ·Humidity. 

g. Distillation. 
( l) Residue• distillate. 

h• Filtration. 
(l) Residue, filtrate. 

D. Chapter XVIII. Ya.king atmosphere work. 

11. Exparimentt:1 on a1:mosphere. P. 194-195. 

a. ls a ~ler ever empty? 

b• Has air weight? 

c. Does air exert pressure? 

d. Siphon. 

12. Experiments on atmosphere. P. 196. 

e. ~ioycle pup,p. 

t. Compressed air. 

g. Vacuum cleaner. 

h. Pin ~rheel 

13. Rasd.ing of text and discussion. P. 197-202. 

a. Ia a. tumbler ever empty? 

b. Pressure of atmosphere. 

c. The Siphon. 

d. Raisill8 a weight by atmospheric pressure 



e. Compressed air• 

f• Q.uestions~ 

Second aix. weeks. 

E. Chapter XIX.. L!aking v10rk easi.er. 

14~ Exparimrutts on rrork • PP• 203-205. 

a. What a.re levers and hm do they work? 

b. Application of lever. 

15. l!h:perim.ents on v10rk .... PP• 205-206. 

4. Do pulleys aave work? 

d. Does inclined plane eave work? 

16. Rae.ding and discuss! an ... PP• 207-213. 

a. lteaning of worll: 
(1) Motion produced. 
(2) Resistance overcome. 
{ 3} . Energy expended.. 

b. The aee-saw. 

e. Other l<Wera. 

17. Rea.ding and disoues1on - PP• 213--219. 

'do Pulleys 
(1) Fixed 
(2) Movable 

e. Inclined plane 

f. screws 

g. Wedge 

h. Friction 



l?• Ohnptoi." xx. Ueat a.ml ooCD of ito uooo.· 

IS.- ~rimenta on hoat. P. 220. 

a.- & b. aro (}..llcat!ona on prov.1oua work• 

e. .t\re aol1do sood condu.otors of hea.t? 

d- In water a good conductor ot hont? 

o. \~oot happens whon wotor is hoatod from bolow? 

19. EXpe~nto on hont. PP• 221-,r:.a22 

f'• ·What hnI>J?Mts \men nir ie hooted.? 

<J• t11.a.t makaa a draft ~-wnrd? 

h. mint tuakos a draft dovmwtlrd? 

l• Miat hnppooo i11l.wn t1 aolid is hoated? 

P.O.. neaMi\.1 and dioousaion • PP• 223-229. 

a. ·Oondu.ot1on. 

b• Convection~ 

c. Effect o:r hant on wntor. 

d. Convaet!on dofinru. 

e.. Effect of heat 011. aol1dD. 

f• lht!seomo.nt of ldtchon otove. 

21• Rending and . <ll.o~ianlon • PP• 2S0-25G. 

~· F.treloas cool:a~. 
11., nofr1am:ntor. 

1. ~GrmOfl bottlao 

3•· Hot L\1r heating. 

k. tiot water heat1l)C. 

1. · Steam boating. 

·m. Ihun!tli t:r of air in building. 

n. Wir.da • currents, Md clirnato. 



22. SUpz>l.amont - ceneral scionce by Snyder. 

a. Oiraulat!on ot o.lr. 

t. Pravt.dling trastai~lios.,. 

S• A.ittl,..tr~..da wirits. 

B• VJ!nd end · uoa.~.;hor. 
(1) nalnt!on· of weatorlioo to our woo.thor. 
C2) Charting., 
t5) Bet# .\1ont!l.or ma.po are t'lado. 
(,i) storm nrcn. 

e-. f'J!ott'W4oes. 

25• Stt.pvla:na.nt • OCnGt'a.l Sci 011¢0 by ZU.Jdar • PP• 293-000. 

a. Effect of m::>tro.tdntJ. 

2G. ~7 mm. quont1or.a on ttlv.lt is taken from 
Gencr.:ll seianoo by Seyd.GT• 



27. SUpplemont - General science by snyder PP• 177•187. 

a.· Pressu.re of ·atmosphere• 
( l) Atmosphere exer·ts pressure equally in 

all directions. 
( 2) Vil>if water rises in e. lift pu.mp~ 
(3J lleasuring atmospheric pressure. 
(4) · Barometer and uses. 
( 5) mv balloons and airships. ascend. 
( 6) Helium tor u. s. airships. 

20. SU.pplemant • General Science by Snyder-· J.87-196. 

a. Machines that tilake use of air pressure. 
(1) Siphon. 
(2) Vac.."Uum cleaner. 
(5} Oorn};lressed air. 
(4) Fo1 .. ae pump. 
(5) Heat produced by compreseton and collins• 
(6) Liquid air. 
( 7) Pressure and the boiling point. 
(8) Presaa:re cooker. 

29. SU.pplement • General Science by Seyder. PP• 197•207. 

a. Water. 
'(1) Vlater is essential to our existence. 
( 2) Oomposi tion of' water. 
(3) Water as a carrier of' heat. 
(4) Force of freezing water. 

b. Water as a sculptor 
( l) What becomes of the rain. 
(2) Work of runni.118 water. 
(3) Carrying power of t7ater. 
(4) Rivers as destroyers. 
{ 6) Bi vers as bui ldero. 
( 6 J Waves as destroyers. 
( 7) \Vaves ea ba.ilders. 

30. Supplement - General Science by Seyder. pp. 207-217. 

a. Cheoldng the floOde; Forestry; Reol3mation. 

(1) Protecting uplnnd soils from erosion. 
(2) Damage caused by removal of forests. 
(5) Reckless waste. 
(4) Necessity of' scientific forestry. 
(5) Reclaiming the lowlands• 



31.· supplement ··General Science by Snyder - p·. 217-228~ 
' ' 

a. Rain that soaks into the r.round. 
(l) Evaporation. 
(2) Hoo grrund water returns to surface. 
(3) Earths cr\iet like a giant spo~e. 
(4) Water-table. · 
(5) Welle and eprings~ · 
(6) Hot sprillga. · 
( 7) Artesian v1et,ls. 
(a) Why Wlder ground waters are clear._. 

b. Water aa a solvent. 
(1) 
(2) 

. (3) 
(4) 
(5) 

(6) 

Greatest of all solvents. 
Ho~; water ia purified (distillation) • 
Snlt water and.fresh water. 
Water dissolves air.and other gasses. 
now ttater liollowa under ground caverns 
out of rock. 
How ha.rd water builds coltunna of rock. 

c. Chapter XX.I.. Uaking n fire. 

32.'- Experiments 6n f5.re. P. 222. 

a. VJ'lla t happens when a match io struck?· 

bo Does air help ·things to burn? 

c. tihat ke917s the fire burning in th&. rango or 
farnace? 

33. Beading and discnasion. P. 237-244. 

a.. Burning of' a match 
(l} neat and o~gen. 

b •. Laying the fire. 

c. Products of bu.rning. 

d. ~gen necessary for burning. 

e. Putting out a fire. 

t. Preventing i'ires. 

g. Q.U.estions. 



H• Olm~tor llIZ, Bow thi~i:;a bu.rn in air• 

M. Divided tnto two purtn on hor1 thJ.neo bu.m in nir. 
p. 24Gw250. 

B• f.%POriman.te. 
(l) IiaYt ~es sulphut• burn? 
(2) now dooo phoophorotis b.un? 
(3) Of whut ta W.r cooposoc.\? 

b·, f!ead1n(r o...1ld discu.so1on. 
( l J Pl:\Ysici\1 and ohcroionl cllnooea. 

· ( 2) O!d. dos v.nd oxidnt ion. 
(3} Spontanoou.s cotu'buet1on. 
( 4) N1 troe;on 
( 5) Oxidntion in human bodN t &) v;;iµ.est1ons. 

l1 Ohapto~ XXIII. YnkinG nnrts.r. 

O.• tlow is c:ortt\r tnade? 

b11 What ls effect ot add.ins mo~o wot·~:~? 

oo. Retld.ing ruld. diaeuaaion. P. 2u3 ~ 255. 

a. LS.me, \UlOlaked cun elakodo 

b. Unalcl...-00. limo an o:d.da': 

O• Slaked U.me 0. ~1.ro:d.do. 

a. Io calcium Jl8drold~ soluble 1n wntor? 

e. U0es of u..'iclaked U.~. 

J. OhQpte>: xnv. Acid• A.l~...nline vnd Eeiitrnl cu.botance. 

·; 57. Exporlmtilta 011 eoid1 alkaline and M".ltrnl 
aubotnncos. 

a. Bow doeo the att.bntnn.co affect litCll.D? 

b. Vihat lo effoot of an alkaline aubata.nco on nn 
acid? 



a. Will· oil Md. vinecar trdx? 

b~ \11111 011 nm ooda ~e mix?. 

c. Will llroo wntor IOOlte awls? 

f~ t:lUOnt·tona. 

X.,, Chapter XXVl• Motola. and Jbn•t'fctalth• 

41• ~bao"auonn, lleua1nt;. nn1 d.1aouoa1on. P. 200-269. 

a •. ElonCltU e.Jld CO!®OU..~. 

b• Iron arid steel-. 

f• Qµ.ootiollfh 

U. Chapter· XXVIl. Ltnld..nt; a l!t1;b.t. 

42• &por1menta on lieht arA. flrunee. P. 270. 

a. OboorvntiOl'lS on Du.naen 'bur.a:i.or• 

b• Vlha' does flama oorretimos si vo moro heat nnd 
aor.'Dtimea moro light? 

C• 111W ill tho fl~ that ViuD li~t not all tho 
·aam color? 

d. What makes tr..e flv.mo of a onndlet 

e. Jo light always cmsed by a f'lnoo? 



43. Experiments on light and flame. 211-212. 

f'~ What kind of substances ref'loct light bast? 

G• What kind. of en image do as a mirror make? 

h. Vtb.nt he.ppena to light when it passes f'rom 
water to air? 

1~ What happen.a to light whe.'7. it passes through a 
magnifying glass? 

44. . Reading end discussion. 273-279. 

a. Lishti!!g a candle. 

c. Otller via.ya of making a light. 

d. Reflect ion. 

e. Difi\1aion of lif;ht. 

f. T~ansmiseion of light. 

45. lieading.and discussion. 279-286. 

g. Absorption of light. 

h. Indirect iit;ht!ng. 

i. Proper position for i·eading, 

j. Batra.ct ion, 

k. Lens and focus. 

u. Q.u.estioruJ. 

1. Chapter lXVIII. Jia.Bnats and eloot1'ici ty. 

46. Experiments on magnets. P• 287. 

a. What doeu the r.aagnet attract? 

b. Effect of heat on Inegnet? 

c. Show law of magnets. 

d. llagnetic field around poles of magnet. 



47. Expe~iments on electricity, PP• 287-288. 

a. Rub sealing wax on hard rubber Vlith wool. 

b. Ru.b glass rod with silk. 

c. Prove law o:r like and unlike charges of 
electricity. 

48. Read~g and disc~aion, PP• 289-292. 

a. Lode · st one. . 

b. Povrer of magnets. 

c. Magnetic field. 

d. Law of magnetic attraction. 

e. Compass. 

f. Production of electric charges. 

Fourth six weeks. 

49. Reading and diacu.asion • PP• 292-295. 

g. Positive and negative charges. 

ho Electric diecharGO• 

1. Q.u.estions and review. 

50. SUpploment - General Science by Seyder, PP• 543-552. 

a. Electricity as first kn.own. 
(l} Electricity by friction. 

b. Servicaable electrical energy. 
(l) Current electricity. 
(2) Force of an electric current. 
(3) . Dangers and safe gu.nrds in an electric 

circuit. 

61. Supplement - General Science by Snyder, PP• 552-559. 

b. of above mentioned. 
(4) Electric lighting. 
(5) Other devices that make uae of heat 

of' reaistnnce. 
( 6) Measuring the electric current ancl. 

compu.ting cost. 
( 7) Electroplating. 



52. SUpplemnt - ae.ncre.1 Scionco by Seydor, PP• 6u9-560. 

C• litagnet1am arA oleotric1ty J'µ>l:ed, tor aervice. 
(1) lJagn.otimn. 
(2} Permanent meneta. 
( 5) 1Jae;net1c field of :Cereo. 
(4) Electroa.~cneta. 
( 5) Eleotr1o boll• 
( 6) I~lootria . telogra1lh. 
( 7) Telearaphi c comt:ru.n1oat1on. 
(0) Grenteot oleotdoal tU.ocoveey. 
( 9) Toloyhone., · 

65. Stlpp1e..tnant Gena Soi. by· SJ.Vlllor, PP• 659-576. 
(10) ~"tlO· 
(ll) Eloot:ri.c r.x>tor. 
(12) IJ.1heory of eleotric1ty. 
(15) All forms of ener£'3 aro rolnted. 
( 14) Rev1ett • . oo •. SUpplemont ma.ldng the elootromngnet and aimplo 

teleex-nph, 

55• Review of electricity• 

o. Chapter xxn. lla!oe ond mu.o!c. 

56• Expa~itlertts on sound - P• 296. 

a. llow is oound proouood? 

b. Who.t makoe difraronoe in pi toh or eoundo? 

c. can ~ound ba carried throut;h differont subatancos? 

57. llood!ng 4nd. d1acuas1on. PP• 297·301. 

n. Produ.otion ot soutJd. 

b. Lmtdnoss and pitch. 

c. Co.9lduction of nO\tnd• 

00• . Iloadirlg am d1sau.as1on* PP• 302-306. 

d. lloiae and rm.ud.c. 

t. Conoentration 

g. neinforoemont. 

h. Oharaator1ot1co of oauld. 

1. Human voice. 



a. Grm.tphlca rual UJ!litU'mt mov,)tx.~ntti or ctm."a• 
{l) star Groupc11~~. 
(2) l~P!JE~ot.t movanant. ot etnra. 
C~1) Horth r.olo of heflVC-:.ns. 

Gl. ~"Uppleoent Ganer.al Scio.nee bj Sri3<1ot, l'P• 11•19. 

b. Oo.r no1ar .fomil.3• 
{ l) Wnnd.Gl."Ol"G• 

.
c2_) Size Md UP!?Oara."1.aa of plnnots. 
(3) sun. 

{a) Size.,. 
(b) Stttfaco. 
( o J Gift of boat m1d lifl}lt. 

o. Distant at:ns. 
(l) Stnrs are di.otnnt suns. 
(2) Lidit :f.r0t11 utcirs ai---Jl planets. 
( 5) Roviaw .• 

a. MoverJCnta of IIocivo~" boll!os. 
(l) Dey a..'ltl niehts on planota. 
(2) Yoora on the planets. 
(3) Wey plonots aro not peri'oot opharoo. 
(4) Grnnt'tchildreil ot s~. 

S4. SUpplonJt:'.nt Ganernl Soionco by ~or, PP• 30-~G 
. (5) I1!auoa of our snoan. 

(6) SUri'aco of our rooon. 
( 7 l Eclip::ro of sun nnd moon. 
(8) ltetaora and. comets. 

G5.a St1pplC!l);lnt ~ul Soi ene9 b;r Rnydor, PP• 55-44. 

(9) Movements of attn nnd. atnro. 

b~ Wll;y' oolnr ftl!li~ kocpo together. 
(1) Gra.vitntion. 
( 2) lri.Oun:f.ng ot ino1'*t!n. 
(5) Ulw plruieta move in curved IX\tllO• 
(4) lJ.apping oonrueu of' pl.onota. 



ss. Su.pplemant Goner al Sc!enco by Scydar, PP• 44-54:. 
(5) Causos ot ocean tides. 

C• Detotm1nina location and measur11l8 tliro. 
( 1 J Direct ion. 
( 2) Location. 
t5) 1Jaamtret10.nt ot tiale 
(4) Standard t!mae 
( 5 J l'.nternnt!oxml dnte lino • 

. G?• Supplement Gen.oral soionoe by SnJtlor, PP• 2G7-2?a. 

a. Cl~ deys nnd aonsona. 
(1) Znolinntlon of earth's mo. 
( 2) Days and niGh ts or vnryino lcnGth. 
{5) DeyliL-llt savineo 
(4 J Causes of eoanons. 

oo. SupplctDe!lt Gan.oral so1ence by SrJ3dor, PP• 5°'?.-314. 

story or rocks ond 001is. 

1.i. TeerinG down f orcos. 
(1) water. 
(2) Wind• 
(3) Dec~. 

bt. Sto rg of rocks. 
(1) nov1 ditfarent kind of rooks wo1·0 fonnodo 

la) .Sedimentoey. 
(b) Ic;noous. 
(c) Uotnmorphic. 

(2) Or!.eln of coal end 011. 

69. Su.ppletmnt Gcnornl Sc1onoo by Snsdor1 PP• 514-325. 
( 3) Story of snciont life found 1.n. rocka. 

C• Trtinsporte.t1Qn of soils. 
(1) Local an.\.tranaportod so1i,a. 
(2) wnter ao a onrr1er. 
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PART I 
Ruch-Popenoe: Form A 

DIRECTIONS. Draw a line under the one word or phrase that makes the truest answer to the 
question, as shown in the sample. 

SAl\IPI.JE. An example of a liquid is iron glass air water lead zinc oxygen 

Begin here. 
l Pneumonia is a disease of the heart liver lungs brain stomach muscles kidneys 1 
2 Volcanoes arc most likely to be found in 

deserts valleys coastal plains mountains deltas interiors islands ......... , 2 
~l Distance above sea level is called 

longitude rotation altitude latitude declination revolution inclination . . . . . . 3 
•t The earth rotates on its axis once in 

12 hours 24 hours 7 days 31 days 3 months 365% days 4 years. . . . . . . . . . . 4 
5 An example of a rock which weathers rapidly is 

granite marble · slate schist augite obsidian limestone ............ '. ... ,. . . 5 
G Radium was discovered by 

Edison Marconi Burbank Davy Curie · Metchnikoff Einstein. . . . . . . . . . . . . . 6 
7 An example of oxidation is the . 

rusting of iron electrolysis of water melting of ice dissolving of salt 
action of acid on marble heating potassium chlorate· boiling 6f water ........ : ." . . 7 

8 " Shooting stars" arc prope1;ly called 
planets suns nebulre asteroids moons comets meteors .............. ·. . . . 8 

n The capacity to <lo work is termed 
energy inertia momentum efficiency mechanical advantage mass velocity. . 9 

10 When a liquid contains all the clissolvecl substance possible, the condition is termed 
osmosis pepneability fusion neutralization reduction transpiration saturation 10 

11 The handle of a skillet becomes hot as the result of 
convection resistance conduction expansion friction radiation latent heat. . 11 

12 The hcst "all-ronncl" fertilizer is probably 
· lime bone meal dried blood Chile saltpeter manure ammonium nitrate 

calcium phosphate .................................... · .............. ; . . . . . . . . . . . . . 12 
l!l Poisonous products secreted by bacteria are called 

enzymes anti-bodies toxins vaccines ferments hormones legumes . . . . . . . . 13 
H The law of gravitation was discovered by 

Archimedes Galileo Priestley Copernicus Aristotle Newton Marconi...... 14 
1 ;3 An organism which reproduces by means of spores is the 

maple amreba bread mold sponge earthworm minnow cedar . . . . . . . . . . . . 15 
1 G Sunlight can be broken up into the spectrum by means of a 

telescope mirror burning glass lens prism microscope color-mixer. . . . . . . . 16 
17 The act of transfer of pollen from anther to stigma is called ' / 

pollination reproduction fertilization transpiration mitosis ~d~ptation filtration 17 
18 Images arc fanned by the passage of light through a 

prism helix ampere lens diaphragm mirage ·spectrum.. . . . . . . . . . . . . . . . . . 18 
19 The propelling mechanism of a machine is termed the 

chassis piston motor differential carburetor governor fly-wheel. . . . . . . . . . . 19 
20 The separation of liquids ancl solids by evaporation and condensation is called 

solution distillation diffusion fusion transpiration reduction pasteurization 20 
21 A mirage is a kind of 

swamp rainbow body of water . optical illusion 
22 Decaying vegetable matter in the soil is termed 

fungus nitrates mineral phosphates lichens 
23 The smallest of the planets is Mercury Venus Mars 
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vision 

potash 
Jupiter 

desert warfare . . . . . . 21 

humus................. 22 
Saturn Uranus Neptune 23 



Ruch-PopenO<': Form A 

24 The length of a meter in inches is about 12 19 24 2 39 47 144. . . . . . . . . . . . . . . . . . 2-1 
25 A general term for any living thing is a 

. ·plant cell larva animal organism mammal nucleus . . . . . . . . . . . . . . . . . . . . . . 25 
26 A violent circular windstorm of .small area is a 

cyclone tornado monsoon trade wind ·norther blizzard equinox . . . . . . . . . . . 26 
27 A collection of similar cells is called an 

organism tissue organ gland muscle sense-organ function . . . . . . . . . . . . . . 27 
28 The watt is the unit of measurement of 

. resistance current velocity power potential inductance friction . . . . . . . . . . . 28 
29 The unborn. young of an animal is termed the 

larva embryo pupa adult chrysalis ovum sperm . . . . . . . . . . . . . . . . . . . . . . . . 2!> 
SO An example of a chemical element is 

water glass mercury carbon dioxide ammonia nitric acid sugar. . . . . . . . . . . 30 
SI All space is believed to be filled with air oxygen nitrogen ether hydrogen heat moisture 31 
32 Electrolysis of water liberates hydrogen and 

chlorine nitrogen carbon dioxide ammonia acetylene · oxygen bromine........... !l~ 

33 Pollen is produced in the ovary calyx corolla stamen receptacle . stigma pistil . . . . !l!l 
S4 Pasteurization of milk is produced by 

boiling evaporation chemical agents moderate heating freezing cooling . . . . . . :J.t 
35 The mercurial barometer reads at sea level about 

10 inches 18 inches 30 centimeters 30 inches 100 inches 980 inches 1 meter !35 
36 Heat can pass. through a vacuum only by means of 

fu_sion convection conduction capillarity radiation gravitation combustion. . !W 
37 The process of food manufacture in green plants is called 

respiration transpiration digestion mitosis pollination photosynthesis pasteurization !37 
38 The greatest vertical height to which water can be siphoned is about 

30 inches 10 feet 30 feet 40 feet 100 yards 1 mile 5~ miles . . . . . . . . . . . . . . 38 
39 The anther is a part of the calyx corolla receptacle ovary pistil stamen peti.ole 39 
40 A small ca\orie is the amount of heat necessary to raise the temperature of one gram of water 

1° C. 2.4° C. 32° F. 100° C. 212° F. 212° C. 1000° F.. . . . . . . . . . . . . . . . . . . . . . . ·10 
41 An example of a leguminous plant is the willow clover toadstool pansy lilac moss maple ·11 
42 An example of an alkali is 

aluminum lead oxide sodium hydroxide table salt mercury potassium chlorate 
glucose . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·l'l 

43 The distinguishing feature of the mammals is the possession of 
backbones hair two pairs of legs warm blood milk glands nervous systems teeth .in 

44 The one of these substances having the highest specific heat is 
water iron glass lead copper soil rubber.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

45 " Hypo " is used in photography as a · 
developer fixing bath intensifier reducing agent bleaching agent sepia-toner 
hardening bath ..................... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

46 Glucose is found in large quantities in 
eggs grapes olive oil beefsteak onions rice tapioca. . . . . . . . . . . . . . . . . . . . . . 40 

47 The calyx is made up of the petals stamens petioles leaves pistils sepals stipules 47 
48 Fusion means the same as 

evaporation mel~ing boiling freezing dissolving distilling burning . . . . . . . . . 48 
49 A metal which can be drawn into fine threads is said to be 

elastic ductile flexible malleable amorphous magnetic viscous . . . . . . . . . . . 49 
50 The attraction between molecules of a body is called 

capillarity adhesion magnetism iitertia buoyancy cohesion convection . . . . . ;)0 

Score in Part 1---·---



PART II 
Ruch-Popenoe: Form A 

DIRECTIONS. On this page and the following pages there are 20 diagrams and several state-
ments about each diagram. Part of each statement is left blank. You are to fill each 
blank so as to make a true statement. l\fake the statements as complete' and definite as 
possible. In most cases you will need'to write but ONE WORD in each blank. You will 
be given 26 minutes to do this part of the test 

Begin here. 
FIGURE 1 

a The water does not rise to fill the tumbler completely because of the 
...................... of the air in the tumbler. a 

b The fact that the water has risen a short distance into the tumbler as 
shown at C shows that air is slightly ...................... under b . .. 
pressure. 

FIGURE ~ 

In this diagram of a typical flower: 
a .The petals (the corolla) are marked by the letter. . . . . . . . . . . . . a 

b The stamens are marked by the letter 
c The sepals (the calyx) are marl~ed by the letter 
d The pistil is marked by the letter 

: '" 
FIGURE 3 

b 

a The North Star (Polaris) i~ marked by the letter ............ .'. a 
b The Big Dipper is marked· by the letter . . . . . . . . . . . . . b 

FIGURE 4 

a In this lever the power or force is applied at . . . . . . . . . . . . . a 
b The fulcrum· is placed at the po.int marked . . . . . . . . . . . . . b 
c The mechanical advantage of a lever of this Class is always 

.. ~ ........... than 1. c 
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Ruch-Popeooe: Form A 
FIGURE 5 

a This diagram illustrates the facts of the.. . . . . . . . . . . ......... of a 
light. 

b The amount of apparent bending of the stick depends upon the 
..................... : of the liquid. b 

FIGURE 6 

a In the bar magnet suspended by the strings, the north pole is the one 
inarked......... . . . . . . . . . . . . . a 

b The law of magnets states that ............................ poles 
.................. each other and that .................... poles 
.. '. ................... each other. b 

FIGURE 7 

a. This diagram illustrates the facts of . . . . . . . . . . . . . . . . . . . . . . . . . . . . n 
b The rise of liquids in small tubes is ........................... . 

proportional to the ...................... of the tubes. b 

FIGURE 8 

_In this diagi·am of the digestive tract : 
a The small intestine is lettered ............ . 
b The cesophagus is lettered 
c The liver is lettered 
d The stomach is lettered 
e The pancreas is letterec;l 

FIGURE 9 

a This is a drawing of a cross section of a 
b The palisade layer is marked by the letter 

(I 

b 
r 

d 
e 

a 

b 
c . A vein is marked by the letter . . . . . . . . . . . . . . . . . . . . . c 
d The mesophyll layer is marked by the letter ............ -......... d 
e A stoma is marked by the letter . . . . . . . . . . . . . . . . . . . . . e 
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Ruch-Popenoe: Form A 

FIGURE 10 

a The mechanical advantage of this pulley system is................ a 

b The rule for the mechanical advantage of any pulley system is that 
the mechanical advantage is equal to the number of times the cord 
passes to and from the ................... pulley. b 

c Disregarding friction, the force needed to lift the 100-pound weight 
shown is ...................... pounds. c 

FIGURE 11 

a In the northern hemisphere the season is ....................... . 
when the earth is in the position marked A, and it is.............. a 
when the earth is in the position marked B. 

b In the northern hemisphere the season is . . . . . . . . . . . . . . . . . . . . . . b 
when- the sun's rays fall directly upon the Tropic of Cancer. 

c The season is .......................... when ·the sun's rays fall c 
directly upon the equator. 

d The season is . . . . . . . . .................... when the sun's ra,ys fall d 
directly upon the Tropic of Capricorn. 

e The earth's axis is inclined at an angle of about... . . . . . . . . . . . . . . . e 
degrees to the plane of its orbit. 

FIGURE 12 

The thistle tube shown in the drawing has been filled with a colored solu-
tion of sugar. · A piece of parchment membrane was then tied over the 
mouth of the thistle tube and the tube was then inverted in a jar of water. 
a This apparatus illustrates the facts of.. . . . . . . . . . . . . . . . . . . . . . . . . . a 
b The final level of the liquid in the tube will be nearest the point 

marked...................... b 
c A similar principle is involved in the exchange of ............... . 

. . . . . . . . . . and . , .................. ' ...... in the lungs of animals. c 

FIGURE 13 

a In the barometric map shown at the left, the region shown is termed 
:a ... · .................. . a 

b . The more or less. circular curved lines are called .............. : . . . b 
c A wind blowing from the south, as shown by the arrow, in the 

northern hemisphere will be turned to the ...... '. ............... , 
due to the-. ..................... of the earth. c 

d It is most likel:y to rain in the ...................... half of this d 
area. 
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Ruch-Popenoe: Form A 

FIGURE 14 

In this diagram of the main parts of a flame: 
. I • 

a The burning zone is marked. by the letter . . . . . . . . . . . . . . . . . . . . . . . a 
b The region of unburned gas .is marked . . . . . . . . . . . . . . . . . . . . . . . b 
c The region made up of the products of combustion is marked...... c 
d The chief products of combustion (burning) besides heat arc: 

1. . .................... . 

2. . . . . . . . . . . . . . . . . . . . . . . cl 

FIGURE 1.5 

a This is a drawing of a ................ . a 
b The piston is lettered ..... ". .......... . b 
c The valve which opens on the upstroke is lettered. . . . . . . . . . . . . . . c 
d The greatest distance that valve C can be placed above the level 0£ 

the water at D, if the instrument is to work successfully, is about 
· ...................... feet. cl 

FIGURE 16 

In this diagram the earth is the planet rnarked c. 
a Mars is the planet marked 
b Jupiter is the planet marked ............ . 
c · Mercury is the planet marked ............ . 
d Saturn is the planet marked 
e Uranus is the pl~net marked 
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Ruch-Popenoe: Form A 
FIGURE 17 

In this drawing of an artificial ice plant: 
a The freezing vats are located at . . . . . . . . . . . . . a 
b The condensing pump is located at. .... ·. . . . . . . . b 
c ·The principle involved in the manufacture of artificial ice by 

............ · .... is that the liquid turns into a .......... . 
· when the pressure is removed and, in so doing, it takes up 
............. from the brine, which in turn .............. . 
the temperature of the ........... · ... in the freezing vats. 'c 

FIGURE IS 

a In the apparatus shown, some hydrochloric acid has just been 
poured into the thistle tube so as to act on the bits of marble 
(limestone) in the flask. The gas which is being collected at A is 

b If this gas is passed in to ..................................... , 

(I 

a .................. ; ............ will be formed. b 

FIGURE 19 

In this loaf of bread the food materials which arc contained in bread are 
shown in rough proportions by the parts A, B, C, and D. 
a The fat content is the section marked by the letter. . . . . . . . . .. . . . . . a 

b The carbohydrate con lent is the section marke<l 
c The water content is the· section niarked 

FIGURE 20 

This diagram represents a hydraulic pre~s. 

. . . . . . . . . . . ~ ' . . . . b 
c 

B a If the small piston B has an area of 100 square inches, and the large , 
piston A has an area of 1000 square inches, a force of. . . . . . . . . . . . . a 
pounds must be applied at B to lift the 65-po1ind weight. . 

b Complete this statement: "A force applied at one point in a liquid 
is transmitted ...................... in all .................... " b 

Number of blanks cJTrectly filled ____ + 2 = Score in Part 11 __ _ 
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No. incorrect _________ .............. . 

GROUP I. FORM T-2 (Average value. 71.5) 
1. House flies lay. their eggs 

in wood, on the water, in animal and veg,etable waste, in nests, in the sand .. 
2 .. Distillation is a means of purifying water, securing air pressure, 

pumping water, transmitting water, securing heat. 
3. The earth rotates on its axis once in 

12 hours, 24 hours, 7 days, 3 months, 3651/.1 days. 
4. Wounds should be allowed to bleed 

a little, not at all, until they stop naturally, a great deal, quantities. 

5. The yellow dust on a flower is 
chlorophyll, ovules, protoplasm, pollen, dirt. 

6. All our food. comes directly or indirectly from 
rock, animals, plants, air, mines. 

7. A dynamo is a machine for generating 
heat, light, electric current, sound, music. 

8. Ice cracks rock because it is cold, water expands when it freezes, 
it melts when it gets warm, it is heavy, it is brittle. 

9. ·when the child's first permanent teeth appear he is 
6 or 7 years old~ 12 years old, 18 years old,· 20 years old, 30 years old. 

10. The kidneys digest food, clean blood of wastes, build up new blood cells, 
support the backbone, are useless. 

11. The path of a heavenly body is called its 
orbit, radius, equator, latitude, declination. 

12. Mosquitoes lay _eggs on salt water, on stagnant water, on fresh water, 
·on the ground, in garbage. 

13. The following gas is found in impure air: 
· .calcium, gold, carbon-dioxide, carbon, sodium. 

14. · The· purpose of flowers on- a plant is to develop 
roots, seeds, leaves, perfume, branches. 

15. An eclipse of the sun is due to the position of the 
stars, planets, moon, constellations, milky way. 

16. Black smoke from muffler indicates 
too much air, too much gas, too little gas, engine too hot, broken· clutch. 

17. Images are.formed by the passage of light through a 
· prism, helix, lens, diaphragm, spectrum. 

18. The teeth should be examined by a dentist every 
year, half year, two years, month, ten years. 

19. The purpose of the roots of plants is to _ take in oxygen, 
~anufacture starch, give off co:?, ta~e in soil water, give off waste matter. 

20. The best temperature for a living room is 
60 F., 68 F.,. 75 F., 78 F., 80 F. 



No. incorrect.. ..................... . 

GROUP II. · FORM T-2. (Average value 81.5) 

21. On a curve, the tracks are higher ir1 th,e inside than outside, 
higher outside than in, same height, wider, narrower. 

22. ·water freezes at 0 F., 32 F., 42 F.,'.98.6 F., 100 F. 

23. "Shooting stars" are properly called . 
suns, asteroids, moons, comets, meteors. 

24. An illustration of capillarity is found in the 
ink blotter, thermometer, barometer, forc,e pump, excretion of urea. 

· 25. When a liquid contains all the dissolved substance possible, the condi-
tion is termed osmosis, permeability, fusion, r,eduction, saturation. 

26. The separation oI liquids and solids by evaporation and condensation is 
called solution, distill~tion, diffusion, fusion, transpiration. 

27. An example of oxidation is the rusting of iron, electrolysis of water, 
melting of ice, action of acid on zinc, heating potassium ~hlorate. 

28. The corolla is made up of the petals, pistils, sepals, stamens, ovar~es. 

29. The ampere is a measure of 
air pressure, humidity, resistance, current, potential. 

30. Ventilation is best secured with 
stoves, hot air furnaces, steam heating, hot water heating, electric heat. 

31. Rain is water v.apor distilled, evaporated, condensed, filtered, conc,entratc<l. 

32. Isobars are used in 
temperature, air pressure, humidity, winds, gravitation. 

33. ·water cannot be siphoned out of a boat because 
of unequal air· pressure, of unequal amounts of water, water in boat 
is too low, of suction, of attraction of wa~er particles for each other. 

34. The object to be photographed must be in the sun to absorb the light, 
reflect the light, be seen, cast a shadow, transmit the light. 

· 35. The hottest flame is 

36. Cheese is rich in 

blue, gr1een, white, yellow, red. 

fats, proteins, oils, carbohydrates, water. 

37. A collection of similar cells is called an 
organism, tissue, gland, muscle, function. 

38. Heat is carried horizontally through air by 
conduction, convection, radiation, ,erosion, transmigration.' 

39. A lifting crane gains power in doing work, by the use of 
the wheel and axle, the lever, the pulley, the inclined plane, an engin,e. 

40. The largest of the planets is Ve.nus, Saturn, Mars, Jupit,er, Earth. 



42. 
I 

43. 

No. incorretL ..................... . 

GROUP III. FORM T-2. (~verage value 91.5) 
A chimney on a lamp is for ornamentation, to make the light more intense, 

to create a draft, to make the flame burn, to sav,e oil. 
An example of a lever of the first class is found in the . 

nut cracker, scissors, wheel barrow, inclined plane, biceps muscle. 
The <lensity of a solid is usually compared with that of 

air, hydrogen, water, lead, wood. 
44. Pollen is producc<l in the ovary, calyx, stamen, stigma, pistil. 
45. The ratio of the number of units of force applied to a machine to the 

number of units of force delivered by a machine is called 
efficiency, out-put, available energy, mechanical advantage, waste. 

46. An. example of a chemical clement is 
water, carbon-dioxide, mercury, ammonia, nitric acid. 

47. The cheapest food on the basis of calorific value is 
wheat flour, butter, m,eat, milk, celery. 

48. The foot-pound is a unit of 
energy, work, distance, weight, capacity~ 

49. The resistance a body offers to being set in niotion is called 
momentum, friction; cohesion, erosion, inertia. 

SO. The best illumination or light for working or reading is 
· direct, reflected, indirect, white, blue. 

51. Refraction is studied in connection with 
sound, gravity, falling bodies, light, electricity. 

52. Gases enter and leave the leaves of plants through organs called 
stipules, root-hairs, stomata, micropyles, chloroplasts. 

53. The nucleus is believed to play a prominent part in 
digestion, respiratfon, heredity, storage of food, nerve-conduction. 

54. The general direction of the wind in front of a low pressure area is 
east, west, north, south, northeast. 

SS. Petroleum is a chemical compound, a chemical element, 
a mixture, a pure substance, an impure substance. 

56. The vaccine used to prevent typhoid fever consists of 
bacterial cells, horse blood serum, anti-toxin, a chemical preparation, acids. 

57. The part of the eye that regulates the entrance of light is the 
pupil, iris, retina, ,eye-lid, l~ns. 

58. The <listinguishing features of the mammals is the possession of 
backbones, hair, two pairs of legs, milk glands, nervous systems. 

59. The attraction between molecules of a body is called 
capillarity, adhesion, magnetism, cohesion, convection~ 

60. "'ater rises in a suction pump because it is 
pulled up, pushed up, attracted, repelled, sucked up. 
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PART I 
In Part I you are to underline the one word (or group of words) which most satisfactorily completes tho 

statement. 
ILLUSTRATION·: Paper is made from 

leather straw leaves metal wool silk 

In the illustration straw is underlined because straw is the only thing named· from which paper is made. 
Complete as many of the following sentences as you can. 

1. \Vater rises in a lift pump because of 
cohesion buoyancy inertia air pressure diffusion capillai·y attraction 

2. The substance from the air which takes part in the chemical change known as burning is 
nitrogen oxygen water vapor carbon dioxide argon hydrogen 

3. A magnet will attract 
silver copper glass wood gold iron 

4. A gas which is present in pure air in very small amounts, but which is present in larger amo1mts in air 
as it comes from the lungs is 

1. 

" ...,, 

3 .. 

nitrogen oxygen carbon dioxide helium hydrogen a1·gon 4~ 

5. Disease bacteria which are frequently carried by water are 
typhoid tuberculosis syphilis diphtheria smallpox malm·ia 5. 

6. The electric light bulb was invented by 
Watt Volta Henry De -Forest Marconi Edison 6. 

7. The path of the earth about the sun is called its 
equator zodiac circumference inclination orbit perimeter 7. 
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8. Vitamins are contained in 
good water some foods ·pure air some salts coffee some minerals 8. 

9. Moisture enters the air by a process. called 
osmosis filtration condensation> : evaporation · ·fusion dissolving 9. 

10. The earth receives heat from the sun by 
• convection condensation cohesion refraction radiation conduction 10. 

11. Water flows through a siphon because of 
the pull of the water the size of the tube suction momentum air pressure capillarity 11. 

12. An example of a good conductor of heat is 
glass wood wax water air ' iron 12. 

13. l\Iilk which has been pasteurized has been 
chilled frozen boiled heated to a temperature above boiling 
carefully protected from containiri.ation · · heated to a relatlvely high temperature but not boiled 13. 

14. Air pressure at sea level in pounds per square inch is about. 
12 15 62.5 ' 2.2 27 40 , 14. 

15. The pulse rate per minute of an adult man in normal health is about 
44 50 64 72 90 98 15. 

16. Water is separated from dissolved minerals by a process. called 
. d'istillation filtration sedimentation displacement coagulation precipitation. 

17. Coke is manufactured from 
charcoal lignite peat wood hard coal soft coal 

18 . .A piece of material has a density of 0.81 a sample of gasoline has a density of 0.7, and water has a de~sity 
of 1.0. 'l'he material will 

float in gasoline and sink in water · 
float in both gasoline and. water. 
float in neither gasoline nor water 
float in water and sink in gasoline 

19. The white·capped clouds which frequ~~tly form on hot summer days are called 
cirrus stratus nimbus conical cumulus cirro·stratus 

• ('' • l ' 

16. 

17. 

18. 

19. 

20. A gradual drop in the barometer. reading indic.ates the approach of 
clear weather cloudy weather. strong winds light winds 'cooler weather thunder storms 20. 

21. The plates of the storage battery used in automobiles are made of 
lead copper zinc aluminum acid carbon 

22. A temporary magnet is made of 
soft steel tool steel cast iron .. soft iron copper and iron alloy. iron and nic~el, alloy . 

23. Tbe vaccine used to develop immunity from smallpox is C?btained from 
sheep horses rabbits cows .. g~inea pigs . white rats 

24. Water rises through the soil on account of 
osmosis diffusion capillarity transfusion . evaporation co.nvection 

25. The mixing of gas molecules is called 
osmosis transpiration evaporation . . transfusion diffusion effusion 

21. 

22. 

23. 

24. 

25. 



26. In transplanting plants it is important to p~otect from the air the 
leaves stems branches twigs buds root hairs 26. 

27 .. Peach trees are in most danger from damage by late frosts which grow 
on hill sides ori level plains close to bodies of water in. small orchards in valleys on hill tops 27. 

28. The alternating current of a dynamo may be converted into a direct current by means of a 
commutator armature magneto transformer switch field magnet 

29. When the carburetor is working properly, the principal products of the chemical change which causes the 
explosion within the cylinder of a gasoline engine are 

carbon dioxide and nitrogen carbon dioxide and water vapor carbon monoxide and nitrogen 

28. 

nitrogen and water vapor oxygen and water vapor carbon monoxide and carbon dioxide 29. 

30. Gasoline is used instead of kerosene for automobiles . because of differences m 
color energy value composition boiling point purity odor 30. 

Go right on with Part II. 

PARrr II 
The items of Part II are like the illustration below. You are to underline the one word (or group of wordR) 

from the six on the right whose meaning is most closely relate.d to that of the word ?11 the left. 

ILLUSTRATION: dog insect stone animal flower tree star 

In the illustration the word animal is underlined because a dog is ail animal. 
Complete as many of these items as you can. 

1. ·boiling temperature 32° F. 72° F. 110° F. 180° F. 212° F.. 300° F. 

2. enamel skin nails hair pigment nerve cells bones teeth 

3. combustion burning quenching breathing breaking blowing decomposing 

4. organism rock animal musical instrument battery simple machine engine 

5. centigrade thermometer road building insect fruit fuel ice machine 

6. astronomy plants animals soils stars rocks rivers 

7. humidity water vapor oxygen carbon dioxide temperature purity odor 

8. nitrogen water gasoline salt oxygen air sugar 

9. larva plant bird medicine radio insect star 

10. electron heat light sound electricity machines element 

11. year revolution rotation inclination navigation evolution calculation 

12. pistil circulatiOn excretion respiration digestion absorption reproduction 

13. pupa snakes mice flies bacteria flowering plants domestic animals 

14. starch test acid Fehling 's solution ammonia chlorine iodine sugar 

15. carbohydrate butter meat egg milk vitamin potat~. 

16. retina ear nose mouth eye hair skin 

17. mesophyll root stem leaf flower fruit seed 

18. ptomaine mold tin air bacteria dirt yeast 

19. first-magnitude meteors · satellites planets comets constellations stars 

20. cul ex fly ant bee mosquito spider bacteria 

21. star earth Mars comet meteor satellite sun 

22. differential universal joint clutch gear shift front axle muffler rear axle 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 
14. 
15. 
16. 
17. 

18. 
19 
20. 

Zl. 

22. 



23. snphrophyte corn smut mushroom clover barberry mistletoe poison ivy 

24. equinox January March June .August November December 

25. albumen fat sugar starch protein vitamin -salt 

Go right on with Part .III. 

PART III 
The items of Part !JI are like the illustration below. Underline two words to complete sentence. 

ILLUSTRATION: Two domesticat~d animals are 
bears racoons ~ogs lions horses minks 

23. 
24. 
25. 

The words dogs and horses are underlined, for these are the only words given which are names of domestic 
nnimnls. 

Complete as many of the statements below as you can. 

1. Two planets are 
Vega Iris Saturn Jupiter Polaris Orion 1. 

2. 'l\vo foods which contain considerable quantities of sugar a1·e 
honey eggs cheese beans · potatoes grapes 2. 

3. 'l'wo products derived from petroleum are 
coal tar alcohol dyes gasoline kerosene ammoma 3. 

4. Two materials in which house flies may breed are 
garbage grass manure dry leaves mud water 4. 

5. '11wo disease germs which may be carried by milk are 
malaria rheumatism typhoid fever yellow fever cancer tuberculosis 5. 

6. 'l\vo things contained in green leaves are 
chlorophyll cambium endosperm cotyledons palisade cells .ovules 6. 

7. '11wo .ueccssary processes in distillation are 
convection evaporation conduction condensation transpiration diffusion 7. 

8. 'l\vo essential parts in a telephone receiver are 
magneto carbon particles electromagnet spark gap diaphragm bell 8. 

9. Two parts which are essential to a steam engine but not to a gasoline engine are 
slide valve carburetor piston timer fly wheel steam chest 9. 

10. 'rwo products from a burning candle are 
nitrogen car·bon monoxide water carbon dioxide oxygen. hydrogen 10. 

11. 'rwo heavenly bodies which are visible by reflected light are 
sun moon stars planets constellations meteors 11. 

12. Two thing essential for alcoholic fermentation are 
sugar mold salt yeast fat hops 12. 

13. Two liquids which are heavier than pure water are 
gasoline lubricating oil alcohol ether skimmed milk sea water 13. 

14. The two substances present in bread in largest quantities are 
proteins fats starch salt yeast water H:. 

15. Two kinds of cloth which are the poorest conductors of heat are 
. cotton wool natural silk linen artificial silk calico 15 . 



RULE TEST IN Gr:liERAL SC nJICE. 

Read over enoh statement carefully. After you have read 
the statement, underline the \"lord or words which make the 
statement most nearly true. Rend the statements aa many 
times ns you like. You. will be g! ven forty minutes to do 
them all. 

1. The thermometer is used to menaura 
the amount of heat, air preasu.re, convection. 
dilution1 viaoosity, current. 

2. A meter ia, in inohes 
29.37 , 36 • 47.25 , 39.37 , 48 • 

s. A solution is a 
mixture• chemical combination, pasto, au.sponaion, 
distillate. 

4. Water can ba freed from su.spo!lded pnrticlos by 
boilings freezing• atirring, filtration, agitation. 

s. A good example of oxidation is 
. rustins of. iron, expnnaion of water, thawing of ice,. 

refrigeration, melting of lard~ 

G. Draw a line under the name of the substance lioted which 
ia the beat conductor of heat . 

iron, copper• Clay, aluminum, glass. 

7. If' phosphorus ie bur.n.ed under n bell ·Jar which ia placed 
With its mouth in water, the water will rise the following 
proportion o:t the jar into the 3ar · 

1/2; 3/4. 1/6. 2/3. 1/10. 

B. Litnns paper is uaed to 
:t':llter water., test ror acidity, determine tempera.ture, 
show oxidation. 

9. Salt is 
a eydro:xide, a.l'l. i.lkalit an aoid, a neutral substance. 

10. The best w03 to describe the product when oil and vinegar 
are shaken up together is 

emu.J.sion0 mixt-ure, combination, distillation, 
suspension. 

11. The most heat comes from a gas flruna when its color is 
yellow• red, blue, pale~ 



l2. Objects which give forth light are given the e;enoral 
term 

phoaphoreacent, brilliant, opaque, translucent .. 
luminous. 

13. In the eye, 'tihe ituage is formed by the 
retina.1 crystalline lena, trist pupil, cil!ary 
m.iscles. · 

14. The principle· of the magnet is used in the 
barometer, anemometer. thermostat* coopa.ss, x-ray. 

15. Soap is produced by 
a physical cha.~ge• mechanical mixture, a au.openaion. 
chem1ceJ. change, emulsion. 

16. Metals that can be hammered into shnpe are said to be 
vitreous, ductile, malleable. amorphous. fragile, 
brittle. 

17. The boiling point of a Fahrenheit thermometer is 
· ioo. 90. 39.37, 1210 iao. 212 1 12. 

18. When oil and eggs are beaten up together the product is 
beat.described as 

an emulsion, a su.spenaion, combination, mixt-ure. 

19 • Distilled. water is 
hard.1 a solution, soft, a mixture. nlknlino. 

20. Metals that can be drawn into wires are said t.o be 
malleable, amorphous• br1 ttle, vi troous, ductile • . 

21. 'rhe boiling point on a centigrade thermometer is 
ga, 212, 721 ioo. 1ao. 

' ' 

22. Water is neceaSEU7 for the body because it is 
good to drink,· always plentifU.l, a good solvent, 
inexpenoive. pure. 

23. A saturated solution 1S one that 
contains no solute• will not contain nny moro soluto, 
a damp substance, a syrup, e. weak aoid. 

24. At the surface of tha earth the weight of' tho air oxerta 
a pressure, in pounds per tiqua.re inch, of' 

37~39 • 98 • 1728 • 72 ' 15 ' 29 • ' . 

25. A boy and a girl are on a see-saw. The boy weigho 100 lbs., 
and. the girl weighs 75 pounds. The boy is G feet from tho 
fulcrum. Underline.the correct number of feet that tho 
girl io distant from the i\tlcrwn when the see-saw is 
balanced. 

4~5, 12 • 16 ' 8 • 6 • 



26• Oxidation in the bocy causes it to throw off 
moisture, to .not catch cold, to be immune, ·to throw 
off carbon dioxide. 

27. Tl.la process of, the transfer of heat through a substance is 
called. 

convection, conduction, radiation, expansion, lines of 
force. 

28. Spaces are left at the end of railroad rails to e.llo\1 for 
proper fit; expansion in stun.~cr0 easo of installation, 

· differeneea in length, the curvati.tro of the earth. 

29. Vli.nds e.re the resnlt of . 
convection enrrents,, condl.tction tr.lrro11ts,. otorms 1 
radiation of earth enerf33, su.nny and da.1 ... k days. 

50. The ch.M.ge t..thich takes plnce·\vhen wnter ia added to·tmalaked 
lime is 

physioalt chemicnl• mechnnicnl, neutral. 

s1. lf acid were dropped on a coat which or tho following should 
be put on the spot to prevent ·damage? 

charcoal., v"'lnagar, milk- so®• turpentine. 

52. A megaphone is sometimes used by speakers because it is 
ornamental• _changes the pitch, concentrates eowid waveo, 
absorbs sound waves• 

55• [1"110 hottest portion of a eandlo f'lv.me 1s 
at the t1ick1 on the side, e.t the top. 

34. T"ne angle of reflection is equal to the a!l3lo of 
refraction, diator·tion, retraction, incidence • 

. 5u. Acoord:tnc; to the Lari ot Magnetic Attraction, like poles 
· attack, attract. retract, refloct, ropel. 

56. An example of a non-metal :ta 
iron. tin aluminum, magnesium• carbon. 

37. The difference in degrees between boiling and freezing points 
on a Centigrade scale is 

32, 100, 313, 180, 39.,37, 14.4. 

38• When a aoluta is placed in water, the water finally becomes 
ludformly dilute. This nation is known as · 

convection. conduction, evaporation, diftu.aion, osmoaia, 
radiation. 

39. An example of an element is 
nitrous oxide, calcium carbonate. ~ogen peroxide, 
ni trogon, ferrous sttlphnte. 



40. Water ean dissolve more air when the water ia 
\varm, cold, tepid, £'r0zon1 boiling. 

41. Underline the four pla.."lets which are the farthest from the sun 
Venus. Neptune. llerou.ry, llara, Uranus, So.turn, JU.piter, 
Earth. 

42, The Centigrade thermomatar, ia moat generally usod by 
candy makers, farmers. eeg hatcheries, acientiots, bakers. 

43• Xt a weak and strong solution are separated by a membrane the 
two aolu.tions will adjust their dilitt.ion by t..lte process of 

re.dia.tion, cohesion, eva.porn·t:!.011, dii':f:u.niou, osmoniDt 

44. An example of a chemical compound is 
sodium bicarbonate, chlorine, 03Yt;en, oulpL.ur., helium. 

45. The crystal. :form of carbon is r..novra s.a 
carbon dioxide, carbol\.:f..o acid, diamond, graphite, 
lead, cnrborundlun. 

46. A flame m:txtu.re used for li3hti1ig pu.r1JOses should have 
lots of air0 little air, no air. 

47.. SUba.ta.nees \Vhich allow ntJst of' tl1e lieht rays to pa.as ure 
said to be· 

translucent, opalescent, opaque, diffused, transparont. 

48. If iron filings are dusted on a paper under which a magnet 
is held, they will arrange themselves 

in the ord.or they" fell, along lines of force• in 
series of fours, a.t tlle o:::.trecla end of the mngnet in 
a lur.I.P• 

49. If breath from tho luno~ is blu\vn into olea.r lime water, it 
immediate~v becomes 

\1a.rm,. i\lll oi' bl.ibbles, clouey • thick. 

50. An acid may be neutralized by maann · of 
0%3gon,, snlphnr 0 a m.1.lpho.te, a. chloride, a ~oxide. 

51• Soap ia made by the action between fnt and acid, a neutral 
su.bstance, water1 a ~oxide• aalt. 

52• Sound is caused by 
rei'leetion1 echoes, vibration, illuroination. absorption. 

53t Underline three characteristics or oound 
brillinncet loudness, rnpidity, clarity, resonance. pitch, 
tremolo~ qun.lity, persiata.nce, beauty. 



54, &.ndles of' kitchen utruwi ls ara frequently mrulo of 
1Jood because . 

they look better• it is cheaper, ~ood can be kopt 
from i-~stingt it is a non-conductor, it will not 
scar the utensil. 

55. lee on one side of a l'efl•igerator cools food on the 
other side by means of' 

absorption, melting, radiation, conduction, convoction. 

56• A firalosa cooker cooks well when 
it is non-conductinb, thei .. e is eood oonvoction, 
there is no absorption, it has food in it, it 
rnd!a.tas well. 

57. Ur~o:rli.ne tho go.a vrlrleh eru.pporta combustion· 
neon, heli\un, argor.1 ni troeen• oxssen, l'\Y'drosen. 

68. A st:.batance -ahich gets soft v1han heated :ta ca.llal 
:f'usible, du.ctila, wnorphous, vitreon.s, refractive. 

69 • A draft in a chimney io caused b7 
re.dintion of hac.t • conduction cu.rronto, on npproachi.ng 
storm,. air pream1ro, convection. 

60. A stons floor feels colder than wood to the foet bocaUtJe 
it is a better conductor, it is hnrder, it ia 
smoother, it is a mineral, wood bu:r.na. 

61. The air c onsiets of the following part OJcy"Gon 
1/5, 1/5, 2/5. s/5. 3/4. 

62. The loas of water by heat io called 
boiling* cond.ensnticn., eve.:porntion,, solution, 
distillation. 

63. Humidity is 
the a.mount or moi3t-ure in the a:tr, tho lea:rs substance 
in soil, the amount of water 111 a solutio11, the 
action of water on aolutec • rise of teopera:ture. 

64. Water can be sucked through a straw beoau.oe ot 
the pressure of the air on the suri"aco of the water, 
the mietion in the straw, ec .. pillo.ri ty 1 osmosis. 

65,. A b&rometor meamirca 
huroidit;,r1 temperature, air pressure, air ·currents, volts. 

66. John weighs 120 pounds and is 12 feet :from the fulcrum of 
a see-saw. Fred is 16 iaet from tho fU.lcrum while they 
balance. Fred weighs~ in pounds, · 

ioc. 1so, go, i10.5, 150. 



67. Most cheap thermometers are filled with . 
mercury, alcohol-' flll{jar \1ater • pink water 1 glycerine. 

68. If a Centigrade and. Fo.hronheit thermometer are both in a 
moderately h.eated room the Centigrade· thermometer will ehovr 

a higher reading, a lower rending,, an equ.nl reading. 

69. Roots of plants· absorb foOd. "by means of 
capillarity• oohe~io.n.~ osmosis, air pressure. auction. 

70. Crystallization takes place most readily in the following 
kind or solution 

warm, cold,, saturated, weak1 acid. 

71. A su.bstance which will not crystallize is kno\vn as 
hematite, amorphous, coagulat~. glutin, quartz. 

12. · The color or a large n.tunber of metal.a is 
gray• red, blue, brottn~ g-~een1 blas:k. 

73• ' V/han. a substance will allow no raya o:f' light to pass it is 
said to ba 

trw.1.Slu.cont • re:f'ra.oti ve, tranapnrent, opaque• diffused. 

74. l?i tch ot sound. is regulated. by 
temperature, press~e oi air• a.mount of reflection, 
rato of' travel tlu-ough the uir, rapidity of vibration, 
£orca. 

?5. A thermos bottle keeps ru1 even temperat11l'e i'or a lons t irno 
because 1 t is so constructed that , 

it !Ula good radiation, it io u good conductor, it 1a 
n. poor condn.etor, it is painted green, it is simple ·1 

to operate. 

76. An example oi" pllyaical change is 
btlrning of' wood, dissolving or au.ear in \vater, 
burning of su.lphur, eating of' metal by acid. 

77. Drops of water :rormed on the out aide of' a pi toher of ice 
water are ca.used by .the action called. 

eva.poraUon., condn.ction, distillation, condensation,. 
c~tallization. 

?a. Water can be purified from solutes U-s 
boiling• freez~, diatilli11g" ahnklng0· settling. 

79. Motion produced, resistance overcome~ energy expended, ore 
three things incl1lded in tlle meaning or the word 

exercise, work.1: process, toil_. rno.nufacture. 



eo. A man pulls on a rope which is tll:. .. er:..-0.ed through one 
fixed pulley# one mnvable pu.llcy and then to the 
ceiling so that the ~~vable ptlllcy ms;; Cn:L'TY the load. 
If 190 pounds is attachad to the movablo pulley, the 
11'.Umber of pounds thn t the man nm.st pull on the rope 
to mo-ve the load ia 

95, ioo, 5ao. 243 .. 5• :~s, 47.5. 

Bl•.· Tho best SJ"~te.'?l of liehting is 
by reflection, direct, indirec·t, by refrnetion. 

82. The lead :i.n a lead nencil 5.s made of 
cha:t~conl, graphite,' the mGtnl lee.d,. lead oxide. 

83. When a candle burns 11 the :rlel"..e c 01~tin-~es because of the 
process or 

osmosis• · eo.nvection , ca.pillar! ty • adhesion • 

. M. The process by means of 'l.i1hioh a 1.""ettlc of \vater la heated 
on a stove is called · 

conduction• radiation, convection, absorption, 
boiling. 

(35. A refrigerator remains cool a long time if 
it is a poor couctuc"'vor,, i to conveotion currento 
are s~al1 1 it is of metal, it is kept indoors, 
it does not absorb moisti.1re-. 

as. Jm. o:~rn.JJle or chcmi.cal charit;e is 
bu.r.nine of mllphur,. melting of ml.gar- malting 
o:r mtlphur 1 dioaol ving of anl t, filtorl 11B of' 
water, f:roezi,nz or 'ice.. . 

S7. E-v·apora.tio.tl requi,7es 
agitation, concentration. heat, aunlie;h.t; 
racliation. 

sa. The !lrocess of evaporatioll followed by condensation is 
'called 

c17stallization1 convection, radiation. ndherenco1 
distillation. 

89. Evapo1 .. ation rn..v be hnstoncd by 
stirring, cooling,. sunlight 9 cntnl.ysis• fann.:.lng. 

90. Refraction is beat illustrated by 
the reflection of sttnligl1t by a mi~ro~. a 
glowing match,. the apparent bending of a 
stick thru.st in \'.'later,. air currents, an 
are ligli·t. 


