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A STUDY OF SOltE TEST RESULTS "ND GRADES AT THB V. P. I. 

The purpeee et this study ie te discover the eignitica.nce •t 
certain atanddrd teata iiven at the V.P.I to freshmen, the 
relation or teat reaulte to gradee, a.nd eepeoially the indica-
tiona of the teat given in the Engliah department. Fer this 
re~son ~ig~ aohool grades in Enalieh were included. The dat~ 
a.vail&ble were not entirely auch aa would be obtained in a 
oontrelled experiment, and the reault eaught was the utilization 
et d& ta at 1-u::Lnd. 

'l'he tea ta ua ed were a.a follewe: 
T~e Iewa State Teat for Chemical Ai:,ti tude. 

" " " " " " tr~ining. 
" " " " " Physica Aptitude. 
" Creea Engliah Teat: scores in t'~ia teat ~d been used u.a 

the b~sia for~ division of the freah.m~n class into three grou~s. 

The proc~ure followed wa.a te· corr.i:ute correlations by the 
Otia method, and to ~ake distributien ourves for the sever~l 
groupa of dAta. Aver~ge high school gr~dea in English were 
secured trom the college records. The effect of the use or 
teat scores in a ~yfothatical program for college entrance 
requirement was aleo considered. Cemparisons were rrade with 
significant results from t~e Univ~rsity ot Virginia and from 
other sources. 

Whil~ thie work w~s done under the de1,artm~nt of education 
at •~e V. F. I.,~dsiatance &nd advioe arA te be aoknowlRdgAd 
trem the Dean or the cellege, the deJ)cirtmente using the teate, 
•nd University de.Pil,rtment et eduoati,n. Seme data are inserted 
trem a. previous atudy ot intelliienoe teata by the writer. 



T•at Ferma and Diatributiona. 

The Cr••• Bngliah Teat: (Curve shown in plate I.) 

Thia teat oalla tor knowledge ot the proper use et English 
but not tor knowledge of English literature. Nearly halt of 
it retera te spelling and punctuation. Inapeotion ~ivea the 
impr•aion •tan eu.m in high aohool :Jn1lish, and the mean aoere 
made Wi:1.8 7-:Q, et the poaaible aoore, or above the treahma.n ~rade 
in Rnclieh. Dr. Ferguaon calla &ttention to the taot that ia to 
a ooneiderable d•gree a t•t et mental alertneaa. 

The distribution curve ot aoorea ia very one-aided, thA lower 
one third of the aoorea beina included in & long elope and the 
remainder rather oloaely bunched. On the aaaumption tha.t an 
eduo&tion&l m-.aure moat aoourate nMr the middle ot ita range, 
thie teat ia toe May tor the ma.jority ot the and ita 
oorrel&tions would be lowered in oonsequ8nce. It used tor ~n 
elimination teat tor a lower traction ot the the distribu-
tion found was suitable. 

The norDM:Ll course ot study for treshmiln English was modified 
to term threA variations euitP.d to a.a m:a.ny groups. They were 
ae follows; 

0 star, & course." 
l star, the freshman course. 
2 star, a •more literary course." 

The students were clasaitied on the basie of the teat, but on 
~ccount ot conflicts student• ot certain courses were grouped 
aa tollewe; 

HomP. Aoonomios,2 star, (with some a;ricultur&l pupils.) 
adminidtration, l atar ~nd 2 star. 

Agricultural, O st&r, ( some ~1th heme economics.) 
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The low& State Teats tor Chemistry Aptitude ~nd Tr&inina:(plate II) 

T~e aptitude teat ia in the nature of an intelligence teat 
m~uring tor a :r,artioula.r branch ot T~e true-
tales type or question ia respondible ter one fourth ot the 
total aoore, ~nd ma.y be re~p•naible tor some ot the defeats 
noted. The distribution ia very ragged, also 
curve ha.vine one ahar~ pec:Lk ~nd two leaser ~eaka, too pronounced 
tor chance ca.uae, and therefore no attempt w&a made to amooth 
the ourve. Tl'li• form would ir.dio•te t."i&t much room tor improve-
ment. wae 1Jreaen t, but the correl.t. tion with gradfllB ,u,s . ~O 
The lower 2~% ot oonsid~rflld later, n&fpily coincided 
with the first ah&rp eminence of the curve. 

'!'h• trtdnin1 tee t reaul ts a~owed thA l&ok of ca.ny 
oonaider•ble training on thft f&rt ot moat ot thft freshmen, and 
of course it oould not be considered aa r~ir to the group. 



, . 

Plate I 

Diatribution ot me...aurements in Englieh. 
(J'reahmen, 192~'! ) 

Croes Teet. 
SiCDIL : 21 
Devi" tion : • 17 
Kean : 12, 

H.S. Grii.dee. 
lleta.n : 83. 5 
Siimii. : 4., 
Deviation: • 05' 1-

V.P.I. EnJlish Gr"dee. 
Jleea.n : t..o. 4 
Si~ : 11.7 
D111vi" ti on : • 17 



The ourve ahewa a leng extenaien en the richt, indioatinc th••• 
•••e• whioh h&d reeeived training and benetitted by it. 
The oorrelatien !er thie area appeared ~igh en the oheeker beard 
plet. There wae oenaiderable bedy et ohP.mioal intermation 
gained ineidental eeuroea, and the eerrelation •t .40 with 
third term grade• indioate• that aptitude er intereet figured 
largely in wh&t ia neminally an attainment teat. 

The Iewa State Teet tor Physics Aptitude. (Curve en plate II.) 

Thia ia a oompc:Lnion •f the chemistry aptitude teat and was 
given te e•phemerea who were for the meat pa.rt included in the 
caaea teated !er chemiatry in their frAahman year. L•w teat 
score• had been eliminated tea considerable extent by OA8~ltiea, 
•• ia evidAnt trem the gr&ph. There ia aemewhat leas irre~u-
larity than in the chemistry teat, but beth of the distributions 
seem te show characteristic laok ot symmetry, which ia freb~bly 
due to unevAn oalibration on the mea.sure. 

The feur pa.tta of the teat J'Dd.Y be deaoribed as fellewa: 

l Ma.th,(mostly algebra,) oerreapendini te the math qudatiens 
cemmen te intelligence teata generally. Time, 1; minutee. 

2 Reading ~nd apprehension; to be anawered after 
readin. paragraphs of text book nature. Time, 1; minutea. 

3 A.Number seriea, usual in intelligence teata. 
B.Legic~l conclusions te be drawn frem statements given, 

arranced ~• a "true and !alee type teat. Time, 10 minutea. 

4 General inforre~tion on subjec·a related to phyeics, true ~nd 
r~lse ty~~. fifty quwetiena, TimA; minutea. 

The total time allewance of feurty five minutes evidently 
require• t,aet work, but this ia not ~re&tly different trem the 
uaual teat scheme. The lar~e profortion of tru~ and r~lse 
type questions must be considered & diaadv&nt&ie, but the 
seneral impresaion giv~n ia that the teat would well measure 
present ability, and that this ability weuld r,a.rtly represent 
previous opfortunity or tra:nin1. 

The aelt-correlatian et the Iew& teats is given by the Iew& 
Sta.te Cellege 48 .88, which would rank it in the cl••• ef 
at&nd~rd intelligence tests in this reepect. 
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~cerea 20 

Dietributien et Iewa State Teete, v.P.I. 

Chemietry Aptitude, 
Freehmen, 1924-5 

Ne. :: 2~8 
M,-n : 40 
81 gmi:I. : C 

30 40 

Phyaioa Aptitude 
SephemoreeA 1925-t 

Ne. : lol 
l!Mn :: co. 8 
Si~: 13.0 

,o t0 70 

Pla+.e II 

eo 90 

Sc wr •• ae ---"""114'°4e"'"'""'--..;,~e--,---,c-rfe~----.l!,,.,0"l-----fl8t-1"0r----,90,on---,1T0mor-



The Thurstene Teat. 

Thia teat, prepared by l~r L. L. Thurs tene et the Uni Terei ty 
ot Chiaa1e, 1• published by the American Council on Eduo4tion 
aa their •fayoholei1C~l Ex~mina.tien.• It hca.s be~n given 
two yei:1-rs ~t the University ot Virginia and ia to be repeat~ 
(in the fall et 1926,) but with change et term. 

Judging trem the sample it ie ~n intelligence teat with & 
short exam. in Enalish and arithmetic ineluded. Besides 
being key subj eo ta, tht1tee give speoial aa :.eeta shown in the 
detail soorea. The whele teat seems not greatly ditterent 
from intelligence teats like the Otia or Terman, but ia on & 
l•rger eoale and requires a lenger period tor administratien. 

High School Grade Dietributiena. (Fate I ) 

The distribution curve for •ver~ge hiih school in 
English. includes, ot oeurse, none et the The curve 
is ver~ much constricted, with few oae ee much ~bove the mea.n, 
(it ia tee concave on that side,) and with teo ffllffl A grades for 
a norma.l curve. Natur~lly the grades tor~ single y~r would 
she-.; more deviation. 

Aa these ~r•des are baaed generally on a passing grade ef 7;, 
the numerical ranie 1• ama.11, •nd pr-ctio~lly frem 7; te 9;. 
On this curve sic!lll:1 equals 4.;, ~r.ioh briniB two of the 
grades within that rangA both ways frem th8 mean of 83.; 
It would seem that grades within such a sma.11 range oould net 
properly differentiate pupil attainment. The general tendency 
of te ~r~de toward 4n averase is commonly recognie~. 

The tot~l effect of the n~rrow r~nge ia that any small differ-
ence of etanjard between ao~ools the erder •f grades 
fer s •me pupi le. Even a ra.r.kin~ sys t.t!m, it ~erf ec t, should 
utilise the wh~le range, and in a wider r4nge some adjustment 
could 'be made fer geed and poor olaeaee. It ia BUi~e•ted thia.t 
one difficulty found wit,, objective teeta in these echoola lie• 
in the oua tom of hig,, peroentace 1rades, where a true teat ten-
dency ie te distribute scores thru wide range. 
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(See Table I, pa.1e 6) 

In ti1urin1 the chart tor cenven-
.ienoe, and the etteot that ot the P-.reon preduct-moment 
formula. The two termulaa are: 

Pearaen; 

Oti1; 

r equala sum XX 
Vaum i,2 • BUil y2 

x2- •um 12- (y-x) 2 r equa.la 
2 V sum i2• aum y2 

The checker beard plettint or the data serves to locatft the 
correl&tien where it ia not uniform over the variablee. 
There aeema te be a general tendency ot lew numbers te show 
lea• correl&tien than the average er the high The 
uaual rule that extreme en tftata are less reliable th4n 
medium ecor~• micht acoeunt fer some ot effect, but inata-
noea neted belew apparently indicate •~eoitic character• o:r the 
variablee. It ia to be a.eaumed thll.t in any large number er 
teat some will be lew trem temporary and accidental 
atfectina the atudenta. 

In genftral the results at the University er Virginia harmonise 
with these at the V. P. I. where they are compca.rable. The 
University results were :rrom an organieed program tor the teatin1 
ot a peychelegioal meM.sure, and in the table en the tollewing 
page are listed oerrel&tiona ~hich ae11111 to throw li~ht on the 
re••lts obtained hdre. 

Cerrelatiena ot the Cress Teat. 

The t.bulation show• that t~e correlation ot this test with 
grc:Ldea ~•• .4~ tor the tirat term and .30 for the second term. 
The UrivP-rsity reault was .48 for the tirat term with Cross score• 
and for the Thurstone teat the correlations were .63 and ,48 tor 
the two These relation• are certainly ai1niticant, but 
net high tor the Croaa teat. The two teats are not similar 
and they de net measure the same thina. Doctor Fftrgueona 
viflW thAt the Croes teat mental alertness eeema juati-
tied te aome degree, and there ia in effect a ehert eaa.m in 
English in the Thurstone teat. However, in spite et much 
overlapping et functien, it aeema impossible to conclude tha.t 
the Crees teat, apecifioally in Bnglish, net reflect mainly 
th~ ~ffeot of trainin1 in tha.t subject. 



Table I 

Cerrel&tione. 
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Cerrel&tien. 811•• Hean. Ce-et.er DeT. Be. 
Cr••• Bnclieh teat and .44&t027 21.9 123.6 .18 3e9 
lat.term 1radee in .Englieh 11.7 66.4 .17 

Cr••• Rngliah teat -357•031 21.l 
2nd.term 1radee in hslieh 12.6 

Crees Englieh teat .487~027 22 
AT.H.S.gradee in Rnglieh 4.; 

lat term gr~•• ~n Enfl1•h .333~033 11.9 
Av.H.S. " 4. 

let term gr~dee in En1liah .;5;~027 10.9 
2nd " • • " 11.6 

Cheaiatry trainina teat .396*037 11.8 
3d.tera gr&dea, 1925 12.8 

Cheaiatry aptitude teat .490j033 0 
3d term ir~dea 192; 12. 8 

Phyeioa aptitude teat .480!038 13.0 
• grades, let term,1925-Q 

Phydi:e and eheaistry grade• abeve 
" " " a~titude teat• 
• letter grade• and physics teat 

Ag. cl~ae chem. gr•dee and Otis I.~. 

12.s.a 
09.1 

l2f.2 
83.7 

00.8 
83.; 

07.; 
70.5 

52.2 
71.3 
40 
71.3 

66.8 

.17 

.186 

.178 

. 054 

.178 

. 048 

.162 

.165 

.227 

.177 

.13 

.177 

.20 

CemJ:,c&.riaen or v.P.I. and u. ot Va. Results. 

v·.P. I. 
r for En~lieh let term and Crods teat .445 
r " " " " ~eycholo~. teat 
r " " " " Rng. 2nd term . 55 
r " 11 11 " &T. p .$ En~. • 33 
r II Crese teat " " " .487 
r " ~•ychol." " " " 
r t1 <.1T. college ~r•de " " 
r " chemistry and English grades .50 
r t1 " " psychol. teat 
r " 11 " Cress " . ~o 

Univerei ty . 
. 48 
. 03 
• t)C, 

.35 

.12 

.27 

.32 

. 41 

326 

341 

304 

238 

181 



The V. P. I. correlations are un&Toidable leaaened by the 
aecregation into grour• ot the atudenta. .Aa the 
made on the basia the natural tftndency ia to neutrkliee 
whatner n.riable 1• rnM.aured by the •••t. Thi• nominally 
trainina, or the etteot ot train1Jli. The actual 
oorr•lation round would include correlation within the groupe, 
any not autticiently neutr~liaed, ~nd any factor like intereat 
or ability that might vary with the teat reeult and act ae a 
multiplyer. 

Relationahipa ot CollAge Gr&dea in English. 

Gr-.dee tor two terms are giTen below.: (Seaaion ot 1925-6) 
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Fall; No. A gradea. A,B,C,% R,i','/, Kean. s1 1-.. Dev.oo-et. 
0 atar 180 4 28 43 63 15 24 
l atar 105 0 22 31 64 12 18 
2 135 4 03.5 9.c 73 12 20 

Winter; 
0 star 122 0 32 :i 13 20 
1 star 92 0 fi 14 21 
2 star 136 10 61 72 15 21 

(Ileane a.nd deTiation co-etficiente from letter gr&dea.) 

the mean• and per cent of tailurea tor the two lower gradea 
are nearly the we infer a difference ot ~radin1 stan-
dard as to attainment equal to the mean difference ot their 
ratings on the Cross teat. (Thia ia,howeTer, subject to the 
incomplete aegre~ation of the airicultur4l groups, but a aepa.rate 
calculation showed that their grades conformed to this general 

t. ) 

It the gr•ding standard wa.s one ot increment or attainment 
during the t9rm, we should expect some degree ot diff 3rence owing 
to the lower rate ot attainment ot more backward eapec-
ially a.a the teat o~erates to some degreft as ~n intelli~ence 
test,and unavoidably so. It a not unreasonable conclusion 
trua.t the gr~des of t~e lower groups at least do not represent 
the same qua.ntity of attainment tor either the term work or for 
total ca,P4:1,city in Engliah. It would ~l•o ~pp~r th&t a slow 
atud~nt who madft a higher group bec~use of previoua drill, would 
have more rAQuired of him than ia required of a better student 
with poor ~rel)A,ration. 

The hi~heet,( 2 star,) group,ehowed grades more n~arly appro-
aohing the placement we should expect it they ~d be,m giVftD to 
thA •bA pupils in a course &like tor all pupila. It 1• 



Table II 

Rducation4l Keaauremente in English. 

Creee teat V.P.I. tor tall term, 1920-7 
eooree. 

140-lt>5' A B C D B :r T 

140-105' 4 25' 33 22 7 2 93 

125'-139 0 8 18 45' 18 11 100 

110-124 0 5' 16 31 24 11 87 

0,-109 l 3 12 28 26 16 86 
Tetal 5' 41 79 126 75' 40 366 

H.B. Gr&dea, 
4 yr.aver-..e 

A. 0 4 l l 0 0 0 

B 2 23 22 13 7 3 70 

C 2 9 39 64 36 13 163 

D 0 4 17 28 23 15' 87 

Tetal. 4 40 79 l0b 00 31 32b 

H.8. Gr.dee Crees Teet Soerea. 
M.a -.beve. 140-165' 12,-139 110-124 c,-109 T 

A 3 l 2 l 7 

B 35' 22 10 75' 

C 39 5'2 47 30 lt>8 

D 14 23 20 33 90 

Tet11l 91 98 79 72 340 

tiete.- Number• in abeve tabul&tion de net oerreapend exd.Ctly 
beoauae et mieeing data tor ••me oaeea. 
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poaaible that intereat in the aubjeot to a special degree 
~ooompanied the higher teats. It ia also possible, judging 
from the of the C~oaa teat distribution cu"e, that these 
pupil• ~ere not sufficiently by the teat, (it too 
e&ay tor them), and that the course not auticiently differ-
entiated trom the one star course, ability aa well aa attainment 
being considered. However, there 1• no r••on why the group 
•~ould furnish any given proportion ot tailurea. 

The two at&r grade distribution represents one that could 
quite possibly reault after a rather rigid ot college 
entrants by a thoro teat tor preparation, with an element of 
intelligence teat added. 

Theoretically the titting ot the English claaa work to the 
pupils should have produced a narrower distribution of the grades. 
Aotually it 1• about the eame &a in chemiatry, when figured from 
letter grades. The correlation ot first ~nd second term 
gradea was.;; at the V. P. I. •nd .66 at the University. 
A wider range of grade• here would have increue• the correlation 
and.this wider range would result from a uniform couree tor all 
pupils. 

High School Grade Correlation&. ( See tabulation, PAI• 8) 
The correlation of average high school grades in English and 

Croea teat aoorea was .49, ~ractic~lly the •~me aa V.P.I. ~radee 
and acorea. Considering the variety of school• represented 
t~i• 1• high enough to remove some of the criticism direoted 
a~ainat high school gradM. However, the lower teat score• 
were more random with respect to sradea than the better teat 

Average high school En~liah and V.P.I. grades correlated 
only .33 and the lower college grades seemed quite random on the 
checker board plot. The corresponding University wae 
.3; for English. (Eor math r equalled .2;) The element 
of industry,•t leaat,ought to remain reasonably constant tor 
both college and high school work, and ability quite certainly 
would, but not ability at a different task. It ia dittiwult 
to account for these low correlations ae due to merely errors 
of measurement. 

The reaulta we have trom plotting hi~h school and college 
gradee are what we should have it we plottAd two hundred r&tin~s 
that were re&eoMbly consistent, and then a1ded •ne hundred more 
thAt were low on a colle~e st~ndard, but which had been given 
high school gr•dea all the way from D to A or the equiTelent. 
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Table III 

Oree• aDclleh T•\ R•ul ta, 1926 
V.P.I. V.M.I. U. et Va. • •••• 

Bi~h lo;( 
Beya. Olrle. 

1,e 
Beye. Olrla. 

lSl 1s2 1S6 1S6 1S7 
let "uartlle 136 13i 149 14e 149 1,4 
2nd • 124 12 136 13, 132 144 
3d • 112 119 12, 125 120 137 
4th • 9t> 101 106 llS 101 120 
1, .. 1~ 71 84 95 99 89 110 

Q. 4Ter11.ce 117 122 129 130 125' 139 
, DeTiatien 12.5' 12 11.; 9.9 13. 4 7.4 

Buaaarteecl R•ulte et ltate Rich 8oheel Su"•Y• 

••• Tntell1~11noe. JCncl Read. I: . .. th. 
tor Ssntera.) 1471 37-6 20.7 

H.8. 22s 1s3 so 23 
St&un ten .. 33 149 4!. o 24.2 
Petereburg • ;s 17t 4 .2 23 

ATerace 313 1ss 4 ,.8 23.3 
10 lew ao"loela 112 100 ~3.3 12.2 

Tetal ~Terage, 1182 13b 17.7 

c,r~elat1ene: (t~ .. we1ght9d aediana) 

•• Intelli~enoe •nd Mth., 1130 
• • • reda.& o••• • 

r .so 
.837 

19.4 

~8.9 ~s-~ 17. 
;::o. c 
12.c? 

20.2 

I.~. .o, 
.oa 



Thia 1• not only evident trom an inspection ot the plot, but we 
tind that we have no gain in selectivity by combining high school 
1radea with low teat acorea to indicate probable college 
failurea. The correlation is therefore localised among the 
better students, and this seemed true whet~er these were picked 
by the Croes teat or by college gradea. It the better pupils 
came trom better schools, then the grades were detective in the 
poorer schools. 

If we take a ,cnool grade ae representing usually a rate or 
attainment, and college work as being at a different rate, or 
on a higher level ot difficulty, this may account for some ot 
the apparent oontr•diction. '-'uite possibly the teat may be a 
better criterion of school grading than the college gradee. 

The University ot Virginia report give• the data below: 

Students from; lte&n psychological score. Courses pa.seed, % 
Va. non-city schools, 28 _ 5~ 

" city " 47 70 

The report states; There are reason• for believing that the 
difference in the scores of these groups ia due more to the 
natural ability ot the students tl'M:Ln to the character of the 
aohools from which they come. 

The writer would suggest, as a hypothesia only, the followina: 

l Tha.t low correlations are due lar~ely to certain high school 
classea which produce c~sea found at the bottom ot the teat and 
of the college grade diatributione, 

2 That the hi~h school grade• of these clasaja are the resul, 
of a ranking method of grading, applied in• course of study 
adopted to low ~roui capacity; 

3 That these classes will be found usually in certain school 
popul~ti~ns or low int~lligenoe on an average, which may be 
regionally distributed. 

The only sufficient teat for this v.oul,1 be direct meaaurementa 
of adequate numbera. A condition of extreme variation was tound 
by the writer in a previous study of ~gricultur~l clasaea. 
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Hesulte ot the State High School Survey. 

The ti~urea from thia eurvey, which ia yet unpublished, were 
turniehed thru the ot Kr Dabney L&nc~eter ot the state 
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board. The eurvey waa limited to certain achoola,or 
aseumed to be typic~l, ser.iors being measured. The 
in table III ~re trom the median• furnished and are mathematic-
ally a~proximate. 

The correlation ot median scores in ma.th and in the Terman 
intelligence teat was .50 The correlation tor intelligence 
with "reading ~nd comprehension" was .84. Thie ia high 
enou~h to give strong endorsement ot the teat acour-oy, (not 
validity.) 

The ratio ot score• in the large achools to the small achool 
scores was about two to one in a large number ot casee, and this 
ratio obtained in all the ueed. Thia wide ratio ot acore 
median• hA:Le frobably more significance as to the reliability 
ot high school grade• than has the average score. 

The following inference• from the aurvey aeem justified: 

l Low academic atandarda ~ccomI4ny low intelligence ratings 
with some noticeable exceptioma. 

2 .Promotion and presumably gradu~tion requirements 
vary to an extreae degree. 

3 Since the acoree in 1?11:Lth and Englieh represent a long course 
ot study in theae aubjecte, both att&inment and rate of attain-
ment vary with the intelli~ence score. 

4 The attainment score muat be considered with raference to 
the number ot yea.re in school to ~et rate of attainment, and 
this numbo.r will vary with the promotion policy. 



Correlations tor Chemistry. 

The correlation ot the Iowa State Teet tcr Chemical Aptitude 
with third term gradea in the aeeeion ot 1924-5 wae .;o 
The tee¢ waa given in October ot 1924, but third term grade• 
were uaed to get away trom the highly variable tactor ot prep-
aration, and in consequence not al~ courses or enterins pupil• 
are represented. The correl~tion ot tiret term gr•de• at the 
University ot Virginia was .41 with the Thuretone teat. In 
this case the apecial 1ubject teat is clearly superior to the 
general psychological teat, but the University correlations 
were lower tor chemiatry than tor ot~er subjects. 

The correlation ot second and third term gr&dee at the Univer-
sity was .57 And at the V.P.I. ,it WAS .;o In this case & 
special test given six months b~fore, in an hours time, waa 
about as good an indication of future grades as a previous 
terms work, and we have now no better predictive measure thiLn 
a previous terms work in the same subject. 

The correlation of Bngliah and chemistry ~radea at the Univer-
sity was .32 and at the V.P.I. it was .;o Thie surprising dit-
terence must .indicate more ot consistency here. It is possible 
that a technical achool present• a special o&ae, and it ia prob-
able that the division ot the English more 
of titne•• ot pur,11 to cl••• work, and a. better ch&nce tor indus-
try to count, with more tolerance tor difference ot preparation. 

The Cross teat acorea and chemistry ~radee correlated only .20 
Thia makes the Croes teet one with a limited field, and not 
highly signiticant ot general ability. 

The correlation ot the teat tor chemistry training was .40 tor 
third term gradee. The checker board plot clearly ahowH the 
correlation aa loc~liaed in the better h&lt ot the 
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Since formal ~reparation was largely· 1~cking, it ia to be interred 
that interest, ~eneral information, and aptitude were the main 
f40tors conc~rned. 

The Otis teat tor intelli~ence was 1iven by the writer to 
agricultur~l ~nd ~gricultural educ~tion fr~shmen tor two yeca.rs. 
CorrelAtions found were .43 1 .05, ~nd .55 The intelligence 
r~tings were found by the ·,•,riter and others ca.n c:&.id in estimating 
the ~oaaible pro~reaa of pupils w~o were not m...king good 
pro&,reaa, ~nd in sti~ul~ting c~rt~in ~u}ila. 



Correlations of the Physics Aptitude Test. 

This tea, given to sophomores who had freviously taken 
the corresponding chemiatry teat in their freshman year.(1924-5) 
The correlation of the •••t scores with physics grades was .45 
using and .48 using numbers. Because of certain 
uneven conditions due to difference ot courses and similar 
causes, the grade• furnished would not give the best possible 
correlation. It ia therefore doubtful it the teat should be 
judged leas signific~nt than the chemietry test because the 
correlation is lower. It is also to be considered th~t low 
teat score• to be expected from some of the freehmen were 
eliminated in the proceee of promotion. The sophomore prep.. 
aration, however, would be more uniform th&n the widely variable 
tree~n preparation. 

The correlation of the two teat soorea and grade correlation• 
with the respective are about the same. This seems to 
indicate that the two teats did not indio~te the ea.me thing, 
tha.t ia, the difference between test r~nkinga and gradee, due to 
such tactore as industry, waa not greater than the difference ot 
the teat rankinaa tor the two subjects. 

The correlation ot grade• in the two subjects was .6, which 
ehowe a large common factor tha.t mi~ht be industry combined 
with generQl ability. Thie is in tact equal to the average 
correlation found at the University tor ~radea in two successive 
terms ot the eame subject. 

A}~rently the v~lue,or need, or the so~homore physics teat 
would be greater if there were not previous college records ot 
the same student• available, but the teat results would still 
afford a ratio ot indicated ability and accomplishment. 
The writer would rate the efficiency of this tost for its 
~urpose as equal to that or the chemistry teat. 
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~tteot ot Grou~ Segregation of Cl.&aeea in Engliah. 

The •in purpoaes served by the division into three groups 
of treahDLn English Classes, with a corres~onding difference in 
coura ea, are as tollowa: 
·1 To give the training needed by each group. 
2 To im~rove class room instruction by methods possible with a 
homogeneous group. 

It is assumed here thlLt these purposes were realised in ta.st. 
In this connection the bulletin for lfarch, 1927, ot t~e American 
a,oiety ot'University Professors nakee the following statement; 
•The practice ot sectioning classes is developing ra~idly.• 

Clearly, it the purpose ot the grouping is to remov~ & variable 
like training, the te&t used is suited rather than & Isychol~g-

io•l teat. It a 1,e:hnanent rii.ting ot ability is wanted, then 
the teat used is only indirectly useful, and tor the pur~ose or 
the course adviser the results are only •u~geetive as to ability. 

If the English course required tor graduation i• only a required 
~eriod ot study, common to all or the aame curriculum, then the 
division into starred groups is ~ermanent in its effect on the 
material or the required course. It is not desired to criti-
cise the method tor the condition ~nd purpose as they exist, 
but t~ia method of segregation does not seem to follow a grading 
~rinciple generally applicable t~u the college. 

The courses in physics and chemistry offered in certain curric-
ula are shorter than in engineer coureea, and generally assumed 
to be easier. Thie makes a segregation ot grou~• similar to 
that ot the English department but b~aed on student choice, 
under the course adviser, and ~dopted to voc~tion. T~ be 
consistent we must assume that c~~city in English is inde~endent 
ot vocational purpose. 
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Chemistry Grade Curves. 
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Collqe Grade CurTea. 

All grade distribution• studied showed an upward bend at the 
Tery low F gradea, doubtle•• due to who nade no effort 
to pa.ea. With thia probably inevitable exception, the com-
bined Bngliah gradea nade almost an ideal bell shaped curve. 
letter gr&dea oaly being aTailable. The chief defect is that 
there are not enough A grades and too many just below, in p,-o-
portion. The meanie 66.4 ( See plate I ) 

The chemistry grade• for two sucoeeaive year• show a greater 
deficiency in the u~per gr"e• of the curTe. It 1• wh&t 
would result it some ot tha·'beet students in a fair aam1:ling 
had remoTed el•ewhere, but it reight also result t~om an in•uf-
ficient distinction between the best and the good students. . 
The per cent of A grade• would be increased by the elimination 
of any number of f&ilures and is so increta.sed in the uprer 
cl~ssee. The ourTe of total grades tor all except lab 
claaaes shows A lees proportion of failures but the aame ohar-
aoteriatic at the u~per end. This fortion, in tact, tende 
toward a etr&ight line for a considerable BI&oe, where it 
•~ould have a reversed curTe. ( See plate III) . 

The Oollege Bx&mination Board use• tor 'their letter A grade• 
the beat 7~ ot the acorea, and Dr. Yerguaon, in the u. of V. 
report euggeate 10,:, five classes being formed in each case. 
The freahman grAdea examined in the three aubjects gaTe 3% to 
5~ ot A grade•• 

It it is true tb&t any educational meaaure tend• to be lees 
acour~te at the extreme•, then our grade• tend to be le•• accur-
ate ae the student• work become• better. With a limit at 
one hundred all the deviations from the true grade tend to be 
in one diraction as the limit is a~proached. 
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The only definition discovered for an A student •as, •one who 
knows a.a mu~ as the instructor think• an A atudent should know.• 



Selectivity of Teat Reaulta. 

Seleotion by the Croes Teet: 

The effect of a hypothetioal selection of freahmlf.n students 
by the Croe• teat ie shown below; 

Fall, 192; 
Croes aoorea. R&i Ra.tio. Av. quality credits. Ra.tio. 

Low 2;~ ;~ .2; 
Upper 75';c 25,_. 2 . l .;; 1 : 2.2 . 

'linter. 
Low 251 ..,~ .38 

l t, 2.4 . l .?8 l : 2 . 
An effort to combine high echccl gradAe with teat reaulta to 

get better selectivity was a complete failure. Thie is in 
spite of the poaitive correlation found previously, but as waa 
noted correlation failed in just thia area of low teat scores 
and low college gradea. 

Since the teat appliea to a eubjeot in v.hich the atudents 
have had a long period of preparation, ~nd since the teat appliee 
to attainment rather than to aptitude, the selectivity aeema 
low. But the aegre~ation into grou~• make• the grta.de reliabil-
ity aleo low. In an effort to secure light on this factor, aa 
nany caees ae poaaible were traced from the O et&r freahlran sec-
tion• into the following so~homore course in :English. Of the 
61 ca.see found, only 17 -i;-saed in the tall term of 1920. (28%) 

The grade• in thia course were highly variable, ta.r.d extremely 
low in the o••e of one instructor. We rn:a.ve therefore no 
~oeitive standard by ~hich to judge the teat results, but on 
the face of the returns 17 pu}ils i--ssed the so~homore r~11 
:Inglish on schedule time from a.n initial group of 180 eta.see in 
the O star freehmb.n sectiona. 

It eeeme reasonable to dra.w the follo~ing conclusions: 
l T~t the Crose test eelectivi ty would be much greater tru.n 
indic-.ted ca.bove if there were ta.ny accura.te baeia for measurement. 
2 ThM.t the ~ffect of the course given h~d not mtt.de the low 
group aa a. whole caI,a,ble of the uau~l ~ork in En~lieh. 
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From a report of the reaulte ot the Cross test in a niaber of 
Virgin!• schools the following figures Are inserted: (See t&ble IJ) 

v.P.I. Boys. Girls. 
Average soore 117 122 
~. deviation 12.5 12 

W.& U. Boys. Girls. 
l~C, 139· 

13.4 7-4 

U. of V. 
130 

9.9 

, 



The report inolud~• the teaoher• college• and the re•ulte 
run coneietently hither tor girl• and leave the V.P.I. at the 
bottom. The quartile deviation here ia only exceded by that 
tor W.& K. boye. In thie connection it is to be noted that 
the curve shown on plate I indicate• a fair rating tor the 
ajority ot the but a very low rating for the traction 
oonetitutina the abnormal long slope at the low score end ot 
the curve. Elimination ot thia group would give a !air aver-
~a• •core, a reduced deviation, and a more normal curve. 

Reterrin1 again to the hypotheeie of a group ot schools low 
in both academic stand.a.rd• and av]r&ge ability, it will b• aeen 
th&t this will satiety all the condition• noted in both high 
school and Cros~ teat data comPG-red with college data. 

Selectivity ot the Chemistry Aptitude Test. 

nae reeul ta ot elimination by the &JJti tude teat are 
illustrated below, the grades used being those for the third 
term of the ••••ion ot 1924-5. 

Teat eaore. 
Low 2,~ 
Upper 75'/o 

Qwa.lity credits. Ratio 
.43 

1.09 2.5: l 

llo better selectivity w~e gained with a emia.ller ,E,ercent.M.ge, 
~• the low 25~ coincided with the lower ehil.rp peM-k of the curve. 
The chemistry training teat gave reeulta too poor to be of •ny 
prediative v•lue here, and beo~uae ot its lo~ correlation in 
the low teat •cores mainly. 

Aa a comparison there 1a given the record of a repeating sec-
tion w~ich took second term chemistry during the third t~rm. 
35% of t'~ia section pa.seed ca.nd t5, fadled. The repetition 
was due to accident of circwr~tance in some case• ~nd grade• up 
to A were secured. 

The cost of teaching pupils of t~is group who passed is twice 
the norlll,b.l on account or the repetition, and this ie to be mul-
tiplied by approxi~tely two on account of the low per cent ot 
returns. But the showing of the low teat group would approach 
this. The disappointing feature of the teet showing is thAt 
low teat acoree go with grades u~ to B. It the self correl~-
tion or the teat is .88 and tru::.t of grade• 70 to 80 as given by 
moat inveetigator•, there v.·ould be some cta.ses ot marked discreJ;-
ancy due to the in~ocuraoiea of both meaaures, and there is some 
preaumption that such caeee ca.a are found in the most unlikely 
~l-ce• represent inaccuracies of 
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s~leotiTity ot the Phyeic• Aptitude Teet. 

The ot the physics •~titude teat is l.M.rgely attec-
ted by the preTioue by promotion. Ot the ten 
ot physics rated below 60 on the previoua terms work in 
chemistry, only two made a grade as hi1h as D. 

Below are given the computed reaulte: 

Teet score• 
Low 25% 
Upper 7'5% 

E & ~~radee. ~tio. 

2o~ l: 2.2 

Quality oredi ta. 
.18 
.69 

&tio. 

3.7 : 1 

Thia 1• about equal to the chemistry teat results, but a teat 
applied to treehmen might have given higher selectivity than the 
chemistry .. A eeleotion on a teat in the eo~homore 
ye11.r is, in ettect, a on a combination 

A ot the low l~ ot the irtf, ot tailuree 
and no grade higher than C. 

Test Selection at Other Sohoole. 

By IDl::Lking computations from the University ot Virginia report 
ot the Thuratone we have the following: 

Probable term 
Low 1~ 5 
Low 2~% 12 

Remainder. 
32 
34 

11atio. 
l : 6.4 
1 :2. 8 

At Bryn Mawr College the Thuretone. was given to tour 
eucceeaive treeh.D.n and with it an attainment teat 
of a general nature. The tollowin1 1• ta.ken from the report 
in the Journal of Bcluoational Jeycholo~y: 

Low eoorea with the ,eats ~ere com1..ared college grades on 
three different plans ae given below; 
l Elimini::Ltion of the low 1~ of the attainment scores. 
2 Elimin~tiom cf the low 1~ of the intelligence aoor~•-
3 Rlimina.tion of caeP.a common to the low 25~ ot both teats 
1:1.nd 1::Lbc;ut equal in number to the other 'sroupe. 

The fi~uree following give tlie plii.Ce'1ent of the low groups 
in the class ranking system used in thia college; totals ot the 
four treahmta.n cl•••- are 

Plan. 
l 
2 
3 

lw.nk1 0-24 
23 
17 
lQ 

25-49 
12 
19 
13 

50-74 
7 
7 
7 

75-100 
l 
3 
0 

Wi thdra,.wn. 
3 
0 
1 
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A~ Bryn lfawr Collu;e the Thuratone teat waa giTen to tour 
euooeaaiTe and with it an attainment teat ot 
& aener&l nature. Low acorea with the teat• were comPM,red 
with college gr&dee on three different plans &a given below; 
1 Elimination ot the low 1~ ot the attainment acorea. 
2 Elimination ot the low ld/o:,'of the intelligence aoorea. 
3 Elimination ot caae• oommon to the low 2;~ of both soorea 
and about equal in number to the other two grou~•· 

The tigurea below give the placement ot the low groups in the 
ol&aa ranking ayatem in thia college; tot&la ot the four 
treahman claaaea are uaed: 

Plan. 
1 
2 
3 

Ra.nk, 0-24 
2:' 
17 
19 

25-49 
12 
19 
13 

5'0-74 
7 
7 
7 

75-100 
l 
3 
0 

Withdrawn. 
3 
0 
1 

The sedond plan ia clearly inf~rior to the other two, altho 
when the work ot auocedin1 years was considered the aeleotiTity 
tended to increas~ grMtly. The third plan gave better results 
than either ot the firat two, altho the intelligence eoorea gave 
better predictiTe effect• with the advanced claaaea. Using 
th- third pla.n, student records for two full ye&ra showed one 
"above average" tor nine "below average" for the group conaid--
ered, withdrawela counting ~a below average. 

The following ia inaerted from the lf&nual of Soholaatic Apti-
tude Teata by The College Entrance Eu.mination Board: 
"A combination ot board examinations, school reoorda, and teat 
aoorea,worked out at Princeton, isave an actual correlation of .7; with academic grades over a period ot two yea.re, indicating 
the presence or an ad.n:iaaion criterion correlating &bout .80 
with academic succeaa tor all applicants.• 

None of the measures used at the V.P.I approached this ~redic-
tivity and none developed &ny sha.rp diatinctio~. 'fe ru:a.ve •t 
~resent, however, low high school grades occurring with good 
college grades, in b:ngliah &t lea.et, and the auccesaive terms in 
Englis~ show consider~ble discreJx&,ncy. Presumi:a.bly physical 
condition is reaponsible for pi:a.rt or thia. 

There are not t~e data ~t "wa.nd for discov~ring the possible 
· r••rn: • s ~t the V .P.I of such combinations as ~re described above. 

Aa noted, our high school records must be affected by known var-
iations of st~nda.rd. With all the discrepancies found to mt&.ke 
selection im~erfeot, it would seem that the only present baaia 
tnr po~inv in college entr~nce requirement ie one of coat ~nd 
probable return, to ~upil and college, with a limit somewhere the 
point ot diminishing returns. 



High School Rnglish Teaching. 

It is desirable to draw any deduotione as to the methods ot 
high school English teaching that nay be shown by the data. 
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The need tor one "sub-freehma.n" course certainly indioatea de-
ficient attainment tor a considerable pa.rt ot the clase. The 
judgement ot the deiartment head was,"rhey need more forDlll 
grarr.nar; they do not know how to make eentences." It ~e also 
been urged in some quarter• that drill in parsing, etc. ,devel-
oped the analytical tacultiee. 

It the deficient pupil• came from where English was : 
generally deficient, then more time given to training would not 
b~ ·.~!'lj•,at to brighter pupil&. Aside from n.ore caretul tt.nd skill-
ful teaching, the question ia one ot the returns to be.gained 
from more time to be given certM-in linea. I! t."t· na~k\'a .. .:d,ncs:3 
ot the claae as, whole is due to low average intelligence, the 
returns will be ~roportionately low with all subjects, but not 
to the s~me degree with i:a.ll subj ec ta. 

A survey of some western schools for attainment in arithmetic 
showed tha.t, with extreme variation in method i:i.nd result, the 
f111.ctor ot time given to the subject was submerged in other fac-
tors. With the present demand for time for diverse purposes, 
it is import~nt to remember that school time given to drill ie 
only one factor in the development ot a capacity, and a diminish-
ini factor beyond a cert~in point. Prob~bly a chief deDILnd 
from other college deI,&rtmente would be for the c~pa.city to read 
tt.nd understand English, something akin to the ~nalytical taoulty. 
Eut t~ie faculty ie usually considered not ae an attainment, 
but aa a mental endowment, capable of considerable cultivation. 

The die~roportion~te number of failure• in the lower English 
grou~s indicates a low rate ot increicent in a course supposed to 
be ada~ted to their neede; but there ~re also mt'.Lny good ~ri:i.dee 
ot students who started from a low initial attainment a.a meiieured 
bv the test. It is ~lao to he considered that treahmen repre-
sent a selected group of hig~ school gradUcLtes, in which eelec-
tion interest ie highly import~nt. 

The need of better English in D'lla.ny ec~ools is th~retore clearly 
ir.dic~ted. There ie nothing in the data here to indicate the 
method ot teaching needed, more fol'll'llil ~rarrmt.r or other method, 
but it may be c...8eumed th~t with the demand from other eubjecte, 
not too much time will be given. 

~ractice in reading "to get the idea" is~ development in mii:,.ny 
sohoold, ~nd noted at Bl&cksburg ~a 1&rticularly successful. 
Thie begin• in the lower gr1t.dee. '!'he agricultural class study 
lesson ia also pra,.ctice along t~is line. 
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Th& narrow ranae ot high school aradee ia an obvious oauee Ot 
overlapping and consequent contusion. The coefficient of 
distribution of all these grade• represented in the freahmb.n 
course was .054 That tor the college letter grade• was .17 
In the high school qradee aigima. equal• 4., and the mean 83.7 
Therefore two thirds of the grade• are trom 79., to 87.,, and 
even • am.11 variation ot etandard v,ould reverse grade a.a 
between echoola. 

The Croes teat correlates .48 with ~vera~e high school grade• 
in Bnglieh. Thia approachea all ~e could expect ~1th the con-
ditions juat noted, but the correlation broke down in the regiGl'l 
of the low test scoree. Therefore the in.ccurate grade• 
appe&r loc~liaed in the school~ o! l•• atta.inment atand~rda. 
The history of lo~ teat acorea in the college work indic~tee a 
low r~te of progre•• on the average. The University study 
considered caeee from classified groups of prepta.ratory schools 
•nd reported aa follows; ~Any given grou~ did about as well or 
aa poorly in the more distinctly paychological teete ae in the 
teeta of subject uatter.• The trend ot all the data in geaeral 
ia toward & grouping ot low att&inu.ent scores, low psychological 
scores, unreliable high school grades, &nd low college success. 

We have to consider the actuAl problem ot & t"cher who may 
have a cl.ass ot low I.~. Thia class may be augmented by re-
~eatera trom the class above, but probably not by acceler~tion 
from the class below because there ia little aceeleratiCUl in 
tact. The natural and probably the proper course for the 
t-.cher to pursue ia to adapt the ~mount and oh&ra.cter ot the 
work to the claaa capM,city. Grading will ap~roach a ranking, 
and 1a.ny attempt to impose a ata.nd~rd will require atrong sup.r•ort 
from authority and precedent. The etfeot ot a high standard 
under certain conditions llll:l.y be tMt of untortunate diacourage-
ment to interested pupils. 

In so far as the tunction ot such A class is to ~repa,.re pu~il• 
for higher school•, it c~n give no better I,,re1.11:1.ration tl'Na.n the 
modified course rrentior.ed ~bove, unleae to exceptionkl pupil•. 
The d et ici ency then is in the OI,,fortur.i ty for pupi la rr.uch a.bove 
the locAl a.verage, And in the ~ra.des compta.red to• atanda.rd. 
The ideal of equal 0~1ortunity for ~11 ia not ~n ideal ot equ&l 
atand~rde, •nd the locAl cla.es ia as much ebtitled to a course 
titted to loca.l need•, a.a ia the a~ecia.l cl&ea in a large achool 
\\·1th seo:re~&ted groui,a. 

A abiLte wide standardised course ir.uet be predicated on a. cert&in 
evennees ot nw.teria.l in hll.lmn form. RliminM,tion from a. claae 
to thia end nw.y leave any residue down to zero. The large 
achoola have wiaely a&ught relief by .iveraity ot course and by 
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special segregated classee. The rural school can have little 
diversity and the grou~ ty~e is nearly tixed by the mt1.jority. 
Re~etition •ta. standard grade course tor two yeare hardly u.eets 
the needs ot the pu~il, tho a. reduced number ot studies fii-Y, in 
soma c~see. The age of t~eee slow ~upile is also to be con-
eidered and the quest 1.,,n w"'.;.t"'.;" "'ie;~ school gradu1:1.tion should 
be l!'l&de unattainable for most ot them. 

The neoeseary inference from ii.ll tl-iis \'ioud seem to 'he, that a 
~tatu must local and temporary Vkriation in claee 
material; that course• ta.ught will be modified acoordin1ly; and 
tha.t grad~a giTen will ba tmohli'hratad if ~- rankin• r.asia ie 
tolerated. Any lowering of standard should be accompanied by 
an ~oceleration of bright pupils thru the ~~•dee. Aleo ~n 
attempt to ua.ke the more elaatio ~ould call for an inde-
pendent measure of ability AB a guide. The effect ot a stan-
da,..d '"xam would b" a cont inu•l redistribution ot claseee, with 
or ~ithout discretion. 

The above ie in etfect aa "'-!'lOlO~!' for 1ratie• not warntnted by 
et&te atand1:1.rde, but evidently such grAd~• Mrc n9t a de:rarture 
trom the ~resent practice. The problem from the collega 
etand~oi~t ec.n to be not in the natur of the course otferred 
to high school but in the credit• for college entr&nGa 
from euoh course•, and this n:ust alwaye be M. subordirua.te consid-
eration in high school work. 

It is true that there ia in New York t~=r."xAmrl= of the state 
reaents ~m, which is chM.rged with m1:1.king • syetel'i of education 
subordir.~te to clL system of But ~r,!, tiu~"Ce ,,f real 
loc~l autonomy will tend to rrAke the gr•dee subordin&tc. 

The following eugieBtior,e, obt11.ined from various Rouroee, are 
of'farreti aft aide to meet local conditions; 

1 J.. reduced number of stud6e• to be carrieti 'hy ftomc rur11• f'.lf 
"lo., at t1:1.i nrr.ent. 

2 l~uch more 11.co~lerta.tion thru ~rttde111 of exoeJ tionts.lly brig'!':t 
pu;.i lti. 

3 J.. direct measure of int"111~~n~~. ey11t~mA~io8lly used ae & 
g1Jide to ~upil ttLeke a.nd 11.v1a.ilAble foT' onl J ~gc inspection. 

4 The jumior high school type of ourrtoult1wi, 

; A fj~nl year ~rer-r•tory to college in 11ome auited 
to th& t purJ,ose. 

b High school gr&~uatinr, to 'he indarende~t er or 
oertific~tion for college wnr~. 



Reliability or GrM.dee. 

It eeema a proper p11.rt of thia study to eatiaa.te the relia-
bility or the meana ot grade• considered. The cheaietry 
treahm&n third term 1radea tor two years are at hand and the 
mean• are b9.4 in 1925 and 05.3 in 192b with numeric~l 1radea. 
The formula ofterred by McCall tor the ch&nce variation or a 
ditterence is; 

S.D.(: sicnM) Diff. : /cS•Dv-i9!-li1"-'-l)2+ (§;I):V•r.tl!l£.L1112 

Substitutina tor the two chemical crades we have; 

-- 1;42 
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Three time• the stc&.ndard deviation 1• taken ae practical eer-
tainty, and three time• 1.42 equals 4.26, just over the grade 
difference. Therefore the difference is substantially impos-
sible if ot are considered alone, and halt the 
difference would be improbable. 

There were in tact amall tactora known that might affect the 
cradea, but the writer teel• unable to hAve formed an esti•te 
ot either the direction ot amount of ;any chance trom a knowl-
edge of the conditions. There is aleo the possible intluemce 
ot chancin1 factors which atteot the treahmfa.n since 
the formula ooneiders only the tidi&l effect or clua.nce movement 
ot pernanent factor•, and not a ol'M:i.nge ot factors. 

The ex&mple indicate• that any deductions from a difference 
ot cradee such~• the above must be very cautiiue. There 
are at hand figure• compiled in 1920 by Kr Hibe.-n, ahowinc 
comparative grade• for the agricultural grou~• ot the treaha.n 
cl~s• and tor ~u~ila from AcriculturAl r.igh school claseea. 

ehow differences up to three or tour fointa, and 
in ~eneral in !111.vor ot the agriculturAl v.-ork. But aigD-, 
computed tor SMia.ller is about two, and there 
difference• in the couraee graded. In the absence of any 
direct meAsure it that auoh difference• can be no more 
U1ta-n 

The Croes !urniehea direct measure tor attainment in 
one aubject. The mean •core for acricultur&l was 101 
and the mean of total 123.0 In thi• the at&ndard 

deviation of the ditt~rence was 2.5, and the difference JnUet 
be of traininc or epecial ability, perh&pa of hich 
school 1r~din1, in the considerad. 



Btteot ot School Ace on Grade Avera~e•. 

The state report on elementary eohool• call• attention to the 
etteet ot •number ot y•r• in school• on dau.. for the 
of The younaer pu~il• in any grade corraonly 
the grade score tor attainment, and of courae promotion policie• 
affected the number ot ye&r• required to reaoh any given grade. 
A arade mean or attainment therefore doe• not a rate 
ot credited to either pupil or teacher, the 
nimber ot ye&r• required are considered. 

Thi• variable t'&ctor JrJLy explain soae ot the 
in the correlation ot intelligence and attainment, It would 

bear on the ot college and high school 
correlations as well. 

If a strict standard is to be maintained the age tor grade 
and averaae high school graduation age will vary invereely 
with intelligence. But it the grAduation age 1• to be kept 
down to some ~ge suitable for the condition• ot looal commun• 
ity life, the etand~rd will vary. It Wi:1.8 noted that in a per• 

ot four local high schoola, the two smaller 
of lower ~e&n intelligence quotient, showed no consistently 
greater age for grade than the two larger schools. 

In one oaae in the above a pupil of intelligence quo-
tient 112 showed an evident history of laok of opportunity. 
But in moat CA••• the retarded pupils h&d a low quotient. 
The AVeraae age ot high eohool eeniora round was 17.4 yea.re, 
figured tor Sept lat. The average age or V.P.I. 
waa given at the De&ns ottioe aa 18 ye&r• and 10 montha. 



(The conclusions below are baaed on the data ~entioned and 
their v~lidity is liltited to this extent.) 

The predictive value ot euch the Cross -nd the Iowa 
State teata 1• demonetrated. Scores ot auch or ot more 
comprehensive be available to the course adviser. 
The long ranee etfect si&niticant~ 

The data considered show a wide variation ir. the ~reparation 
ot college ~nd an equal v~riation in ability. 
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The •e~regation ot Xnglish class groups at the V.P.I. ie 
apiarently beneficial and necessary because ot uneven preJ)ILratinn. 
The perl!lb.nent etfeet not equalise training, ~reparation in 
the subject, or the requirement tor college promotion. 

We need some measure ot ~bility. The nearly complete absence 
ot correlation between high school grades and the Thurstone teat, 
and the low correlation between such grades and college 
show that ability 1a not sufficiently indicated by our colle1e 
entrAnce requirements. PreeuDU1bly we are offerin1 lower sta.n-
d4rds for entrance to gradU&tes ot BIDILll high schools tru,.n to 
graduates ot larie city schools. 

The privilqe ot selection ot students tor colle1e work must 
be accompanied by the responsibility. It is unfair to ma.ke 
the high school couree a college preparAtory course, or to nw.ke 
graduation de~end on oolle1e fitnesa. The co-ordination or 
collece and high school s~ould be on or co-operation, rAther 
trua.n one ot common function and universal transfer. 

The present college grades in the subjects considered do not 
atow the presence ot a su1erior fraction characteristic ot the 
curve usmtlly a~sumed. This ~i~ht resul, from the grading 
system or from some r~ctor of selection in the student body. 
The presu~~tion is that the grading is defective, and th~t this 
should be modified to show more discrimination between the 100d 
ca.nd the beat. 

High school gr•r!ea hc:a.ve • nca.rro'fi r•nae, ..i. considerAble -"roi,o~ 
tion of unreliAble irades, -nd indic~te •ttainment better than 
Ability. Direot et.ndArd measures ot both intelliience and 
attainment are needed. 

The difficulties surrounding hig~ school grading Are suoh AS 
to m.:Lke grM.dea imierfeot for predicting college 
The Y11.riations in both 1:a.ttAinnier.t 11.nd 1:a.bility are largely un-
ro911sured and i-,roba.bly un&.i-Prec1Ated. 
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MANUAL OF DIH.ECTIO~S 

PuRPOSE OF THE TEST 

THE Cross English Test is designed primarily for high school seniors and 
college freshmen, to measure their ability to use the correct grammatical 
forms of English and acceptable sentenct> structurt• in speaking and writing. 
It is suitable, however, for all grades of junior and senior high schools. 

The day has passed when high S<'hool teachers or college instructors will 
regard themselves as capable of judging the ability of students in the use of 
English without the aid of scientific mt•astm•ment. It is gent>rally conceded 
that the teacher's judgment of a studt•nt's ability in any subject, when sup-
plemented by a knowledge of the score of tlw student in a standardized 
test in that subject, is far more likdy to ht• accurate than when not so sup-
plemented. The present test is not inlt•ndt•d to takt• the place of judgment 
of ability on the part of the instructor, but to aid him in making that judg-
ment - to furnish an objectivt•, impartial mt>asurt• of ability, one not sub-
ject to the so-called personal factor in judgment. 

The purpose of the test is to obtain an uccuruh•, objt>Ctive measure of the 
ability of a student to use correctly tht• common Eni!ish forms in order to 
compare the ability of the individual with otht•rs of tlw class, to determine 
the special needs of tht> studt>nts for ct•rtuin kincls of instruction, to measure 
the progress of a student or a class in lt•arning tht• com-ct forms of English, 
to compare the ability of om· class with that of unotlwr, t•tc. The teacher 
may compare not only the relatiVt• progrl'ss of clifTl'rt•nt individuals but also 
the relative efficiency of different nwthods of instruction. 

The Cross English Test is issut>d in thrt>t• similar and equivalt>nt forms, 
designated as Form A. Form B, and Form C. Till' tl'st cowrs tht• use of 
the expressions commonly t•mployt•d in spt•aking uncl writing. It makt>S no 
attempt to tl"st thl" studt>nt's knowlt'<lgt• of nut hors uncl pi,-ct>s of litt>rature; 
neither does it touch upon paragraph writing. tlw construction of a whole 
composition, or upon the fint>r points of rlll'toric·. Its fit•ld is the St•ntenet•, 
the fundamental unit of composition. Till' author has ohservt>tl that tht>re 
are certain " key " errors. The JX•rson who pronounct•s the11 as if it were 
spelled thill, or says genml'i11e and labatory, or wrih•sfourly and aeperaJe, will 
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Cross English Test 

probably exhibit all the way through the test similar evidences of crudity 
or lack of education. In evt•ry !K'Ction of the test the author has drawn 
upon his extensive observation of what young prople say and write, and has 
selected as far as possible these " key " t•rrors. Care has ht't•n takt•n also to 
introduce no item concerning which thert• is doubt or differt•nce of opinion. 

Some sacrifice has been ma<le in ordt•r to rt'tluce tht• wholt· h·st to objective 
forms. The author is wdl awart• that. students will not makt• exactly the 
same errors in choosing the corrtact spdling of a word from two possible 
printt'tl spellings, or in choosing till' corrtact pronunciation of a word from 
two printt'tl phonetic spdlings, that tlll'y woultl makt• if tlwy wt•re writing 
the spellings from oral dictation or orally pronouncing a St·ries of printt'tl 
words. But the largt• advantagt•s of a wholly objtactivt• kst more than 
compensate for the slight disaclvantagt•s which accompany the selecting and 
chtacking of printt'tl spellings and pronunciations. 

The obvious t•rrors of tlw unt'tlucah•d pt•rson in spdling, in pronunciation, 
in the recognition of what constitutes a St•ntence, in punctuation, in the use 
of the past tense and past participlt• forms of n·rhs, in tlw use of nominative 
and objective fom1s of pronouns, in till' use of English idioms, especially 
those involving a choice of prt•[>0sitions, and in a ft•w other commonly 
recognized miscellaneous faults art• tlw matt•riuls from which this test is 
ma<le. These arc all of tht• common and typical t•rrors, and all of these are 
fully represented in each of the thret• forms of the test. 

STANDAHDIZATIOS 

The test in variou, preliminary forms has hN•n USl'<I by till' author for 
the past six yt•ars as an t•xemption test for collt•gt• frt•shmt•n. High school 
graduah•s coming into collt•gt• wislu>tl to ht• t•xcttst•d from taking the rt•c1uirt'tl 
elementary courSt• in English comr>0sition. Tt•sts wt•rt• nuult• up for tlwse 
groups. Tht•St• wt•re kt•pt in minwograplwcl forms, and finally tlw l>t'st itt•ms 
of all of tlll'm wert• comhint>tl into two printt>tl forms which wt•rt• USl'<l for 
thrt't' yt•ars. Somt• additions wt•rt• tlwn maclt• to tht• two prinlt•d forms and 
the wholt• thrown togt•tlll'r into ont•, which was tlwn cli\'ided into thrt'l' lt•sts 
by taking tl1t• first, fourth, st•nnth, t•tc., ilt•m for Form A; tht• stacond, 
fifth, eighth, t•lc., ilt•rn for Form B; and tlw third, sixth, ninth, t•tc., item 
for Form C. Thus difficulty was t•c1ualized in tht• thrt•t• forms. 

An investigation was madt• of tht• corrc•sr>0ndt•nct• ht•twt't'n unwt•ighte<l 
scort•s and scorc•s ohtaint•d hy wt•ighting tlw various st-ctions of till' lt•st in 
such a way us to give• mort• ,wight to thost• eontaining ft•wt•r itt•ms. The 
correlation bt•twtaen wt•ighlt>t) and unwc•ightl'd scorc•s, howt•n•r, was found 
to be .99 for collcage frt•shmc•n. It wus cltaciclt'tl, tht•rt•fort•, to USt' unwt•ighted 
scores in the intert•st of simplicity. 

l' s1-;s cw TIii-: T1-:sT 

Diagnosis. For a numh«-r of rc•11SOns it is cl<'sirahlc• to have- an accurate 
mea.,ure of the ability of a stmJ .. nt in English, in <'<>lllparison with that of 
the other membt•rs of the class. Thus, knowlt'<lg<' ohtaint'<I at th<' beginning 
of the course will enable the teacher to know earlier than is otherwise possi-
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hie which stucll'nh art> most in nttd or instruction and what kind of instruc-
tion they most nN'<L Somt• studt•nts makt• many errors in pronunciation, 
others practicall)' nont•. Somt• stuclt•nts art' rnort• lacking than others in 
tltt• " St•nlt•nct• st•nst•." Sonw nN'<l to giw special attt•ntion to improving 
lht•ir spl'lling. 

Classification. A widt• rangt• or ubility l><•twt't'n tht• bt•st and the poorest 
nwmlx•rs or a class t•ncouragt•s laxity and idlNtt•ss on tlw part or the best 
pupils l><-cauSt• tlu•y art• not obligt'll to put forth tlwir lx•st efforts to kttp 
pace with tlw an•ragt• or a class. It also causes tltt• depressing conviction 
among Utt• slowt•r pupils that t'ffort is uselt•ss. No matter how hard they 
try, tht•y cannot kt'<'(> within hailing dista11<•t• or tltl' faster students. For 
this l"t'ason it is highly <lt•sirable to di\'idt• studt'nts into groups which are 
apprpximatdy homogt•nt-ous in ability. Thus a largl' group of students 
might I><• di\'i<lt•d into thrt't' classes: the ht•st third in on<' class, the third 
who rt•pl"t'St•nt nwdian ability in another class, and the poorest third in an-
otht•r. Wlwn tht' ahilities or tlw rm•rnlx•rs or a cl1L-.s are approximatdy the 
samt•, com1><•tition is kt'l•nt•r and instruction is \'t•ry much easier than in a 
class including studt•nts or all lt•\'l'ls or uhility, sinct• all may progrt'ss at 
approximatt'ly the same rate. A class of supt•rior studt•nts is not hdd back 
by tht• prt•st•nct• or mt'lliocre or inf t•rior st udt•nts, and, similarly, a class of 
inrt•rior studt•nts may progrt•ss us slowly us is m-ct•ssnry in order to do thor-
ough work without doing injustict• to thoSt• who can progn•ss mol"t' rapidly. 
Classification into homogt•nt-ous groups is ad\'antagt-ous both in high school 
and collt•gt•. 

Measurement of progress. An uccuratt• mt•asurl' or the ability of stu-
dt•nts of 11 class l,y ont• form or a lt•st at tht• lx·ginning or ll tt•rm or year and 
hv a st-cond form at tlw t•nd or tlw h•rm or \'t•ar fomisht•s a valuahlt• measure 
of imli\'iduul and duss progrt•ss. By this ~wans ont• may compare not only 
th1• l"t'lnti,·t• progr1·ss or difft•rt•nt indi\'iduals hut also tlw reluti\'e efficiency 
of difft•rent nwt hmls or inst ru<'t ion. 

College entrance examinations. Tlw traditional t•ntrance l'Xaminations 
in English ha\'t' ht'<'ll foun,I unsatisfactory for 11 numlwr or rt"asons. It has 
ht't•n found that no two instructors will ralt• 11 <'omposition or other exami-
nation papt•r or tlw usual ty1w in tlw sanw way. It has also lK'l•n found 
diffi<'ult to h•st a wid1• rnric•ty of aspt'l•ts of English ability in tht• timl' a\'ail-
uhlt• for th,· t•xumination. Tlw tirnt• r1•11uir1•d to r,•1111 and gradt• thl' ordi-
nary t•ntran<'t' 1•xamin11tion in English is \'t'r)' gn•ut. Tiu• Cross English 
T«•st ol)\·iah•s many or tlw dis11d\'11nt11g«•s of tlw olcl..r typt• of entrunct• t•x-
aminution in English. It is ohjt-cti\'t' 111111 must ht• S<'Ort'll in tltt• same 
munrwr by all sc·ort•rs. It co,·«·rs II wid«· rang«• of nspt'l•ts or ability in Eng-
lish 11111I can ht• S<'or1·d in ,·,·r)' much l«•ss tirn«• than th«• ordinnr)' «•xamination. 

Tlwrt• has ht'<'n a d1'<•pt•ning <·tm\'idion among coll1•gt• offi<'inls also that a 
high sdHK>I diploma, us now fr«•c1u«•ntly gi\'t'll, clot•s not gi\'t' assurance that 
th«• stu«l«•nt has tlw uhility in English to 110 satisfactory work in that suhj,-ct 
or to warrant 11 ('()llt•gt• «liplonua without 1uldition11I stu1b· in English. For 
this rt>m,on tlwr«• is II dist irwt rtt'<'<l for 11 nt•w type• of t•xaminat ion in Englii,1h, 
,mch as th«· Cros.-. t1•st. us a 1·oll«•gt• t•ntranCt· t'Xllmination in thl' USl' of com-ct 
forms in 11pt•aking nncl writing. 
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Comparison of classes. By means of a test, such as the present one, 
which can be given uniformly to students in different schools in different 
cities, it is possible for any teacher to know how his or her students compare 
in ability in English with students of the same status in other schools, both 
as they comt' into tht> school and as tht>y leave it. A comparison of the 
progrt>ss of one's own students with the progress of students in other schools 
is also possihlt>. 

Teachers' examinations. Examinations for teachers' certificates given 
by commissiont'rs of t•ducation and by state and county superintendents 
always include grammar. Tht•st• t•xaminations art' usually based upon tech-
nical grammar facts whieh may bt• learnt-cl without affecting the speech or 
writing of the student. Tht• real purpost• of tht' examination is to determine 
whether tht• applicant for a tt•acher's ct•rtificate speaks and writes the.Eng-
lish languagt• well t•nough to qualify him to appear before children as a 
tt•aclwr. This can ht• dt•lt•rmint-d much mort• t•ffectively by the use of the 
Cross English Tt•st than by tlw old type of grammar examination. The test 
is rt>eonmwndt•d for that purpost•. Tlw facts that it is in three forms.pro-
viding difft•rt•nt lt•sts for differmt t•xaminatiun datt•s, that it is scored uni-
formly, and that it h•sts tlw knuwlt>tigt• tl1t• examiner rt>ally wants to test, 
make it a wry dt•sirablt• suhstitutt• for the old form of grammar examina-
tions. 

Exemption. Tlw kst 11111~· also lw ust•d for sl'lecting students for exemp-
tion from tht• rt•quirt•d frt•shrnan English cuurst• in collegt>s where this course 
dt•als with grammar and composition onb·; or, comhint-d with a test cover-
ing the extt•rnal fads about authors and pit'Ct'S of literature, it may well be 
Ust'<I as an t•xt•mptiun tt•st, nu rnattt•r what tl1t> nature of the course may be. 
It is suggt•sh•d that a cntain scort• ht• dt•tnmint•d upon as the exemption 
lt•vt•l, anti that any student having rt•aclu·d that lt>vd be exempted at once 
upon entranct' into collt•gt• f rorn taking tlw rt>quirt>d frt>shman English course. 
Others rt•aching that lt•vt•l at tlw clost• of tlw first semestt'r, or at the end of 
tht• first or St-cond <1u11rtt•r, should he t•xt•mptt>d from taking the remainder 
of tht• courst•. But tlw t•xt•rnption principlt• should apply as wt•II to thost> 
who do not rt•ad1 tlw rt·<1uirt•d lt•wl at tht• clost' of tht> frt>shman year. Such 
studt>nts should ht• askt•d to rt•pt•at tlw course until tht>y can pass the Cross 
test with a sutisfa<'lory scort•. 

D11n:<'TJOSR FOH ADlllSIRn:RISG 

The tt>st may he givt•n to any numht•r of studt•nts at one time. Each 
studt•nt should havt• 11 sharp pt·rwil with an erast•r, and no other equipment. 
The stmlents should ht• St•11lt•d at school dt•sks or in tablet armchairs a 
suffidt•nt distance apart so that tlwy cannot communicate with each other 
or St't' utht'r papt•rs than tlwir own. Afh•r the studt'nts have been st>ated 
and all adjust nwnts madt•, say : 

.. We shall now pass out the test booklets. As soon as you receive one 
you may begin filling the blanks in the upper part of the first page, giving 
your name, class, etc. When you have finished. lay your pencil down and 
wait for further directions. Do not open or turn over the booklet." 
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Have a test booklet laid right side up on the desk before each student. 
Allow time for all to 611 the blanks; then say: 

" The time allowed for this test is 45 minutes. You need not hurry. 
The time is ample. First, go through the test rapidly, checking all the items 
you are sure of ; then go back over it, using the remainder of your time 
upon items that you need to think over. Do not allow yourself to become 
ezcited or nervous. There is time enough for the whole test. Each part 
is preceded by directions telling enctly how to answer the questions. 
Read these carefully befo~e you begin to answer the questions. Let all 
marks be definite so there will be no mistaking your answer. Now turn 
over to Part I and begin." 

At the end of t•xactly 45 minutes, say, "Stop," and have the papers 
collected at once. 

DmEcrmss FOR Scomso 

A Kt•y containing the right answers is furnisht><l with each package of 
test booklets. Tht• KPy is arrangt><l so that tht• corrt-ct answers to each 
column may ht• brought adjact•nt to tht• rt•s1><>nst•s. Tht• manipulation 
of the Kt•y is slightly difft•rt•nt from tilt' usual nll'thod and is dt•scribed 
below. 

To score tht' tt•st, compart• t'ach rt•sponse with th<' correct answer, and, 
using a colort><l pt•ncil, place a check mark aflt•r t•ach corrt-ct res1>0nse or a 
cross after each incorrt-ct rt•sponst•, or both c-ht-cks and crosst•s. 

In all cases t•xct•pt that of Part IV, Punctuation, t•ach ilt•m is numbt'red 
and th<' maximum scort• corrt•s1>0nds to tht• hight•st numbt•r in the part. 
In Part IV, howt•vt•r, t•a<.'h corrt'Ct punctuation mark (pt•riod. comma, semi-
colon, colon, bt•ginning quolt• marks, t•nding quolt• marks, dash, or question 
mark) or capitalization counts as ont• point. Sinc<' tht• numht•r of punctua-
tion marks is not tlw samt• in the thrt't' forms, a pt•rft-ct scort• in Part IV is 
arbitrarily called SO points. llt'n<'t', dNluc-t from SO points tht' numbt'r 
of t•rrors madt•; the rt•mainder is tht• scort•. 

Each c-orrt-ct punduation mark omittt'tl and t•ach punctuation mark 
wrongly t•nlt•rt•d (t•itlwr wllt'rt' tllt'rt• should ht· sonw punctuation or wllt'rt• 
tllt'rt• should not) <·otmls as 1111 nror. For t•xamplr, failurt• to plaet• tlw 
(K•riod aflt•r " diffieult " in Itt•m 8 in Form A <·ounts as nn t•rror, and failurt• 
to indicah• that "did " should ht•gin with II capital c-ounts as nnother t•rror. 
To plact• a comma aftn "sound " in ltt•m 10, for t•xamplt•, inslt•ad of a 
semicolon, or to t•nlt•r any punduation mark not indicalt"<l in tlw Key 
counts as an t•rror. 

In certain <'IISt'S - as, for examplt•, ltt•m 9 in Form A - certain altema-
tivt• responst•s art• <'<>UntNI as <'Orrt"Ct. 

It is suggt•slt'tl that Part I\' ht• !l('ort'tl hy drawing a lint• with a colored 
pencil diagonally through t•ac·h t•rror (omission or wrong punc-tuation). 
Tht' marks thus maclr ma~· tlwn lw counlt'tl (or may ht• C'ounh><l as made) 
and the number suhtra<'h><l from SO. Tht• rt•sult is tilt' score in Part IV. 

Enter th<' SC'<>rt• in t•a<'h part in th<' lowt•r right-hand C't>rrwr of the 
page. 
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The manipulation of the Key is very simple when one has become familiar 
with the method and when the creases which are to be made in the Key have 
been broken in a little. Before attempting to use the Key, lay the sharp 
edge of a ruler along each of the four vertical lines and bend up the Key so as 
to make a crease on that lint>. Tht•n turn the Key over and bend it up on 
each line on the other sidt•. Ench of the four creases must work freely both 
ways. 

When the Key is being used, it is folded on only one crt•ase at a time. 
Begin by laying the Key down wrong side up and folding back one column 
at the right. This will expose the answers to the first column of Part I. 
Score that column; then draw this flap over to the left, exposing the next 
column of answers; and so on until Group D of Part III has been scored. 

It is suggested that Part IV ht• scort-d next by simply turning over the 
whole Key while unfoldt><l. Nt•xt score Group E. beginning with the fold 
at the lt•ft, and continuing in the same mannt•r as bt•fort•. It will be seen 
that aflt•r scoring Part VIII with tht> Kt•y unfoldt-d, the Key is ready to 
tum over the fold at the right and begin the next paper. 

RECORDING SCORES 

Class Record. There is includt><l in t•ach package of examinations a Class 
Record on which tht• scores of 50 students may be entered for convenience 
in filing. This is to be kept by the t•xaminer or school principal. When 
filling in the data, a carbon copy should be made on the attached Report 
to Author. 

Report to Author. The establishmt•nt of rt•liable norms awaits the re-
et>ipt of data from t•xaminers. A shttt called the Report to Author is pro-
vidt><l in t>ach packagt• of examinations for rt•porting scores to the author. 
This is to be a carbon copy of the Clas., Record. Co<speration of t•xaminers 
in aiding in the t•stablishment of comprehensivt• norms by St'ncling rt>ports 
will be apprecialt'll both by tht• author and t ht• users of tht• tt•st. Address 
Proft•ssor E. A. Caoss, cart• of World Book Company, Yonkt•rs-on-Hudson, 
New York. 

JSTERPRETATIOS OF RERUl,TS 

Tentative norms. The accompanying table givt•s tt>ntative percentile 
norms bast-d on a group of 707 t•ntering collt•gt• frt•shmen. 

TSNTAT1v1: P1:ac1:NT1u: SoRMA 

A ahulrnt !M'OrinM 155 rxl'N'Ct. 9lr,, of rnlrrinM frNhml'll 
A alU<lrnl IM'orinM H9 rx<'N'Ct. 75":, of rnlrrin,c frNhml"fl (Upprr quartile) 
A atuclt•nt !K'C>rin,c HO rxrt't-cl11 50'1, of rnterin,c fffllhrm-n (MNii&n) 
A 1h1<lt'Ul !M'Orin,c IS'l rx<'N'Ct. 'l.s'i, of rntt>ring frNl11nen (Lown quartile) 
A aluclenl ll('()rin,c JU t'll('t.'("(b 10% of enlt'rin,c frt'Shmrn 

The percentile graph. Tht> data given in tl1t> tahle art> repre8t'nlt'll 
graphically in thr n<'<'ompanying figurt•, which is call,'ll a Pt>rcentilt• Graph. 
The rur\'t' drawn in tlw figun• rt•prt•iwnts tlw wholt• of tht> di11trihution of 
!K'ort•s of tlu• 707 ca.tws of which only st'lt'Clt'll pt•n•t•nt ilt• SC'ort•s art• givt•n in 
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tilt• table. From tht• curve it is possihlt• to dt•termine tht• score that is ex-
ct-edt'<I hy any gi\'t'n pt•rcentagt• of the 707 cast•s. Thus, tht• scalt•s at the top 
und bottom of the <'hart indicalt• pt'rct•ntilt• ranks. The \'t•rtical SC'lllt• is 
t lw sea It• of scort•s. In this sea It• t ht• five SC'Ort•s in t'a<'h inlt•n·al art• rt•pre-
st•nlt•d by till• five graduations between each two horizontal lines. The 
curw cuts tlw 50-pt>rct•ntile lint• at approximately tht' point rt•pres<'nting 
tlw scort! of 140. This means that 50 J>t'r <'t•nt of tlw 707 t•nlt•ring fn•shmen 
are exct't'de<l in SC'ort• by a !!hult•nt making a iwort• of 140. The curve <'lits 
lht• 40-J>t•rct•nt ilt• lint' al a ht•ight opposih• tlw point on tlw vertical scalt• 
reprl'senting a S<'ort• of 1S7. showing that a studt•nt making a score of 1S7 
ex<'t't'<ls 40 1wr <'t•nt of tht• t'ntt•ring frt•shnwn. A horizontal line drawn to 
tht• curvt• from the• point on the vt•rtical scale• rt•prt•st•nting a SC'ort• of 148, 
for t•xumplt•, mt>t•ls it at a point reprt•senting a J>t•rct•ntile· rank of 7S accord-
ing to tlw sealt•s at tlw top and bottom. This me•ans that a stude•nt making 
a scort• of 148 has a J>t•rcentilt• rank of 79 among t•nlt•ring frt•shmen. In a 
similar way tlw percentile rank of a studt•nt making any other score may 
be found. 

It will be helpful in interpreting the scores of ont•'s own class to draw a 
rx-rcentile <'Un•e• reprt'1K"nting them, similar to that Hhown in the figure. 
This may be dont• on the Fniversal Pl'rcentill' Graph,• of which the figure 

1 Publiabed by World Book Compuy, YODkcn-oo-Hudaoa, N- York. 
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is a reproduction. Complete directions for drawing and interpreting per-
centile curves accompany the graphs. 

The (>f'rcentile curve drawn for on<>'s own class will show at a glance the 
median score of tht> class, the (>f'rc<>ntil<> rank of any student among its 
mt>mbt>rs, etc., as well as the comparison bt>twttn the class as a whole and 
the group of students on whom tht• norms art• based. Curves repreSt"nting 
the scores of two or more classes may ht· drawn on the same graph and con-
veniently compared. 

PRACTICE EFFECT 

A careful study has been carried through in order to determine what 
allowanct• should ht- madt> for practice t•fft-ct. The t•ffect was found to be 
so small as to ht• almost negligiblt>. Studt•nts with high intellig<>nce scores 
showed no practice t•ffl'Ct at all. Students with low scores showed a slight 
practice <>ffect, a median gain of 4 points in the second test over the first, 
and no gain for the third test over tht> second. 

CoRREL.,TJOS' OF TERT ScOR&'i WITH INTELLIGENCE 

A comparison of tt>st scores with scort•s for intelligt•nce (Thorndike Collt>ge 
Entrance lntdligt•nct• Test) was computt•cl for 98 studt•nts. The correla-
tion is .6S. This is low t>nough to show that the test mt•asures an ability 
that is quite apart from intelligence. 

HELIABII.ITY o•· Tim T•;.'iT 

Tht• average corrl'lation hetwN•n two forms of tht• test was found to be 
.70 for collt•gt• frt•shnwn. From this coefficit•nt tht• prohahlt• t•rror of a score 
was found to ht• 6 points. This mt•ans that tht• chanct•s arc even that any 
student's score is correct within 6 points. 

AcKNOWLED<ill•:NT!i 

Tht> author of tht• tt•sts is gn•atly iruM>tt'll to Dr. J. D. Ht•ilman, Head 
of tl1t• Dt>partnwnt of Psychology in Colorado Statt· Tt•acllt'rs Collt•ge, for 
dirt>t·ting tlw stntistic·al work nt'l~t•ssary in stnrulnrclizing till' tt•sts; to thrt't• 
students in statistics, !\[rs. !\lnrgart•t Sandt•rson, !\Ir. John Albright. and 
!\Ir. Clark 1-'rasit•r. for much patit•nt and aC'C'urutt• statistic·nl work; to his 
collt•agtws. tht• nlt'mht•rs of tilt' English dt•partnwnt. for tllt'ir frit•ndly co-
opt•ration in giving and !l('oring tt•sts; and to tilt' hunclrt•cls of stuclt•nts who 
ha,·t• lt•nt tht•msl'ln•s charing tht• past six ~•t•ars as mort• or lt•ss willing suh-
jt'<'ts to ht• practict>cl upon. Spt-cial nwntion should ht• maclt• of tht• in-
valuahlt• as.,iistanct• rt•ndl'rt'<l hy Dr. Arthur S. Otis in the way of suggt•stions 
for standardizing the test and for making up tht• llanual, and in devising 
the Key. 
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IOW A FRESHMEN PLACEMENT EXAMINATIONS, Series CAt 
• (Tentatm F.diUaa) 

CHEMISTRY-APTITUDE 
DIRECTIONS 

Do not write anything until told to do ao. 

When the aipa1 ia given begin to work on Parl 1. Do not work on any other part until told to do ao. 

At the beginning of eaeh part will be found tUruliou. Follow them oarefully, but 4o "°' GM qumiou. 

PART 1 

DiNctiall1i Solve the following problems, and place the answer to each problem on the dotted line at its 
right. Do not 1pend much time on any one problem. Use the margins of this page for figuring. 

1. 17 ii what fraction of 21! 

2. 6 la wbat per cent of 50 t 
16-5 

3. Solve: 4 t 

4. Solve: 150X273/300X740/760- t 
a-b 

6. a-24, b-12, and e-4. Solve: - - t 
C 

6. 34/100 divided by 12/18- t 
'7. A farm of 83 acre1 la divided equally among 101 persons. 

What fraction of an acre does each person receivet 

8. If a pound and a half of candy eosta a dollar and a half, 

···-·--·---

what will one pound coat t ............... ···········-·· 
9. If a carload of coal weigba 60,000 pollDda and the coal ii 

2% 1ulpeur, how many pounda of ltllphw- are in the eoal '--····-··················-

10. If Cedar Rapids ia 28 mil• from Iowa City, and one kilo-
meter equala 2/3 of a mile, what ii the distance between 
dae tcnrnlt ···--··--···-·-··-··-

11. A sample of flour weighing 6 gmn1, on drying l01e1 2 
gr&IDI of water. What per cent water wu the original 
samplet 

12. If 10 pllom of iee ereua are needed for a party of 75 per-
10na, bow many gallom aN needed for a party of 250 per-
aou t 

13. If coal contains 3% 111lpbur, bow many tons of coal will 
be needed to get one ton of aul\,burt 

18.3 21.9 
16. Solve for x: W - 7 

(T,-T,)Q, 
15. Solve for T,: (Q1-Q 1 ) T, ·······--·--

Conrllbt. 1914. br die BztallioD DIYlalon, Stat. UnlffnltJ of Iowa. 



PABT2 
Dlnctloms Below are three paragraphs taken from a chemiltry text-book. Beneath each paragraph are sis 

statementa. Read paragraph I, then eumine the atatementa beneath it. Evtf1J ,talnne,d i, lo be con,pared w•. 
tlte maltrial i• llae parograpl&. If the atatement ia lnie, place a T after it on the dotted line; if the statement ia /.Z.e, 
place an F' after it on the dotted line. 

Then proceed in a similar manner wih the other two paragraphs, placing a T or an F after each statement 
under the paragraphs. 

Under each paragraph, atatement No. 1 ia already properly marked. 

Pa,ragrapl I 
The density of iridium ia 22.4; it ia more denae than platinum. The melting point of platinum ia 1755°; it ia 

more eaaily melted than iridium. Iridium ia silver-white, hard, brittle, acid-reaiating. Platinum ia grayish-white,· 
harder than gold, a good conductor of electricity. 

1. Iridium ia more denae than platinum. . ... T .... 
2. The melting point of iridium ia higher than 

1550°. 

3. Platinum ia whiter than iridium. 

4. Platinum ia a hard metal. 

5. Platinum ia a better conductor of electricity 
than iridium. 

6. Acids do not euily attack iridium. 

l 1aragrapl& II 
Thorium baa an atomic weight of 232.15 and a density over 20; it occun in monuite aand, ia heavy, grayiah-

white. It is rarely found as pure metal. It is uNed in gas mantles. Tungsten is found in rather large quantities 
in the ore called scbeelite. Its density is 18.72 and melting point 3400°. It is used to temper steel, and in electric 
light filaments. 

1. The density of thorium ia 18.72. . ... F .... 
2. The atomic weight of tungHten is higher than 

that of thorium. 
3. Tungsten ia fairly common. 

4. Thorium and tungsten are very useful com-
mercially. 

5. Small particles of metallic thorium are mixed 
with a sand called monuite. 

6. Thorium ia probably very brittle. 

Paragrapl Ill 
Radium shoota off the following three types of rays: ( 1) Alpha rays-theae are atoms of helium shot off at 

\'eloeity of 30,000 kilomet.-rs per second, but they cannot penetrate even thin paper; (2) Beta rays-these are 
eleetrona, and more penetrating than Alpha rays; {3) Gamma ray&-these are X-rays and can penetrate thick lay-
en of metal. Radium ia found only in the ores of uranium. Pure radium would be worth about •125,000 per gram. 

1. Radium shoota off three types of rays. .... T ... 
2. It would be poeaible to atop aome of the rays 

with a metallic plate. 
3. On rare ooeaaiona radium ia extracted from 

vanadium. 

4. It ia extremely difficult to atop waftl travel-
ing 30,000 kilometers per aecond. 

5. Radium-lighted watch diala that ·can be aeen 
in the dark muat contain an extremely small 
amount of radium. 

6. Gamma raya penetrate more readily than 
alpha raya. 



PART 8 
Directiom: You are to answer the <piestions by writing on the dotted line before the number of the question 

the ,11,mbtr of tlu bracketed pauagt which contai1111 the correct answer. 

Read the paaaage u often u necessary. 

The 6rat two questions are already answered correctiy. A 10 is placed before Question 1 because bracket 10 
in the paaage contains the correct answer. Similarly, the answer to Question 2 is found in bracktl I. 

The Daniell Cell aenea u an illustration of the moat familiar types of cella. 
'--1---J 

In thia combination two plates, one of copper and the other of zinc, each faah-____ .._...., '--I---' ._._, 

ioned IO u to have a large surface, are arranged in a gl888 jar. The electrolyte 

in contact with the zinc plate, is zinc sulphate, while that in contact with the 
~7--' 

copper plate is copper sulfate. 

The action of the Daniell cell can be explained as follows: The zinc atoms 
------10-------' '--11---' 

have a tendency to give up to the zinc plate A two electrons each, and to pas1 
---1¥ • ---1----' 

into aolution u zinc ions, the force urging this change being designated as 
'---1..,__.. 

aolution tension. But since the zinc ions are positively charged, and their forma-
---11 I ------1------
tion leaves the zinc plate negatively charged, the acmimulation of these charges 

'---17---' ---1-----' '-------1------

800D produces an equilibrium by the attraction of the zinc plate for the positive 
'--- II ' '----11--

iona. Copper ions, on the other hand, tend to lea,·e the solution because of __, -----:n • 
their OBIDOtic en.sure! and to deposit aa metal~c ato~ upon the copper plate B, 

each copner ion recovering two electrons from the copper plate. Since this 
' • ----~ ---27---' 

proce11 reaulta in charging the copper plate poaitively, the accumulated charge 

aoon produces an equilibrium by repelling the poaitive copper ions. If now the 
'---II • 

two plates are joined by a wire, the excess electrons on the •inc plate flow 

through the wire to make up the deficiency upon the copper plate. Thia pre-

vent, an aecumutated charge on either plate and results in a current through 

the wire. The chemical action taking place is represented by the equation: 

(zinc) (copper sulfate) 
Zn + CuSO, 

'--17-' 

(copper) (zinc sulfate) 
Cu + ZnS0,+50,100 cal. .______, ~._.. 

in which nearly all the heat is traruiformed into electrical energy. The reaction 
---1---' 

ceuea when the wire connection is broken. 

The order of the metals in the electro-chemical series is the order of intensity 

with which the metals tend to pa8II into ionic form. Any two metals in a 1uit-

able electrolyte will conatitute a cell in which the metal highest in the aeries ._...... 
ia the negative pole and the lower one the positive. Aa a rule, only a part of 

------.1---J 

the chemical energy ia converted into electrical energy, the remainder being ' .. . 
ranaformed into heal 

.10. 1. What thla pauace 
explain? 

.. 4.. 2. One of the two metallic 
plata la copper. What la 
the other? 

3. What electrolyte la in con-
tact with the sine plate? 

4. What force makea the 
copper Iona leave the ao-
lutlon? 

6. What force cauaea alnc to 
IO into aolutlon ? 

8. What becomn of the 
chemical enerry which la 
not converted into elec-
trical enerry ? 

7. Ia the sine plate positive-
ly or necatively cbaJ'Sed? 

8. What metal• can be med 
in maklnc an electrol,tlc 
cell? . 

9. Do sine Iona CUT)' elec-
tric cbarpa? 

10. What la depoalted on the 
copper plate T 

11. Don the formation of 
sine Iona continue indefi-
nitely? 

12. Under wbat clream-
atancea do the exceu elec-
tron• leave the sine 
plate? 

13. What don each copper 
ion l'effive from the cop-
per plate? 

14. What • la the formula for 
for copper 1ulfate? 

15 .What do the copper Iona 
tend to dot 

18. What la the ftnal form of 
the dne? 

17. In an electrolytic cell, 
which metal will be the 
neptiTe pole! 



PABT4 
Dlnctioms Examine each statement below and deelde whether it ia true or false. If the atatemenl ia lnu, 

place a T after it on the dotted line; if the statement is f oue, place an F after it on the dotted line. 

Sampl•s Gold is heavier than iron .... T_ 

Stone will noat OD water. . ... F .... 

1. Lead is difficult to melt. 

2. Moat metala conduct electricity. 

3. Matter cannot be destroyed. 
4. An atom is about the me of a pin-point. 

5. Plant.a breathe in oxygen. 

6. Concrete will diaaolve in •ater. 
7. Common aalt is a chemioal compound. 
8. lee melts at 32° Fahrenheit. 

9. Some coins are made of pure aold. 
10. Guoline ii very inflammable. 

11. Mats• contaia phoaphorua. 
12. 8nowflanl often form cl'ylltala. 

13 All gaaea must have weight. 

14. Steel will not naat. 
15. Heat . can pa11 through a vaotrulll. 
16. An acid usually baa a sweet tulle. 

17. Electricity never travels through the air. 
18. Beat may be generated througb friction. 
19. Buning really meam combining with oxy-

pn. 

20. Heat is a form of matter. 

21. Radium WM clilcovered by Thoma A. 
Bdiaon. 

29. Charcoal ia a good example of the claemioal 
element carbon. 

30. A liquid tends to take the abape of the vea-
ael which contains it. 

31. A molecule is the mnallest drop of water 
that can be aeen. 

32. . Mercury contract.a when heated. 

33. A block of aluminum will float on watA!r. 

34. Tbe warmer air tends to riae to the k,p of 
the room. 

35. Zinc can be drawn into a fine wire. 

36. Photographic 'fibu are covered with a 
silver aalL 

37. One of the best conductors of electricity 
ia lead. 

38. Vinegar ahould be kept in tin cans. 

19. Tile Ol'diMry houebeld thermometer gi'flll 
degreea Centigrade. 

40. Diaolving means breaking up into ex-
tremely fine partiele1. 

41. ftere ia a elca eonnecrtion between bull-
ing and ruating. 

42. The modern electric light givs light witll-
oat beat. 

43. Rubber ii a poor inalator apilMlt elee-
tricity. 

!2. Solid iron ii, in a aeruie, "frozen'' iron. 44. Platinum eoata five tiael M aaela M ,old. __ _ 

23. Water boU. at 100° Fahrenheit. 45. A motor ia used to ,enerate electricity. 
24. Water ia composed of hydrogen and chlorine ........... - 46. Radium rays affect photographic platel. 

16. A man .-ociated with nulio ii DeFo?elt. ............ 4'7. The like polea of two magneta attract each 

26. Wrist-watebea are visible et night becauae 
ol raclium. 

27. Incandescent meana capable of eoaduewag 
electricity. 

28. Blectrie li1ht filament.a ate macle of taag-
lten. 

other. 

'8. All living mataer eoataiN W'NL 
48. .An alloy ia a 10lution ol. metal&. 
50. Gold leaf can be made that ii much thinner 

than tillue paper. 
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JOW A FRESHMEN PLACEMENT EXAMINATIONS, Seriea CTl 
(Tentatlff EdWon) 

CHEMISTRY-TRAINING 
DIRECTIONS 

Do not write anything until told to do IO. 
When the signal ia given begin to work on Parl 1. Do not work on any other part until told to do IO. 
At the beginning of each part will be found direcliom. Follow them carefully, but do ""' a,i qvbliou. 

PART 1 
Dlrectioms Examine each statement below and decide whether it ia true or false. If the lltatement ia Irv,, 

place a T after it on the dotted line; if the statement ia faue, place an F after it on the dotted line. 

Sunplas Water ia a chemical compound. _,T .. _ 
Nitrogen burns readily. .. .. F,_ 

1. Burning ia always a chemical change. 
2. AbeoJiUte zero ia -273 ° C. 
3. The calorie ia a unit of electricity. 
4. Gunpowder ia a good example of a chemical 

compound. 
5. A meter ia approximately 6 fl 
6. Brine ia a chemical compound. 
7. The diaeoverer of oxygen waa Ramsay. 
8. Nitrogen ia a very active element. 
9. All lMng matter contains carbon. 

10. A kilogram is equivalent to about 10 pounds •........ 
11. Brome i1 a wieful chemical element. 
12. The molecules remain unchanged during 

chemical action. 
13. are much smaller than atoms. 
H. Ozone is an odorlea gu. 
15. Example& of rare elements are Mn, Ni, and 

Sn. 
16. The souring of milk is a purely physical 

change. 
17. The energy of moving bodies ia called kine-

tic energy. 
18. The symbol for antimony is Sb; for arsenic, 

Al; for Bismuth, Bi. 
19. Iodine ia easily rJb!imated. 
20. The preanre ia about 15 pounda 

to the 1quare inch. 
21. Carbon monoxide is a very poiaonoua gu. 
22. The measure of the earth's attraction for a 

body ii called weight. 

26. The same chemical element may exist u a 
gaa, a liquid, or a aolid. 

27. There are known to be at leut several hun-
dred chemical elements. 

28. Two of the rare gaaea in the atm01phere are 
argon and neon. 

29. A liter contains a hundred cubic centi-

30. More than one element ia required to pro-
duce chemical change. 

31. The symbol for copper is Cu; for gold, Au; 
for silver, Ag. 

32. Calc~m is one of the abundant ele-
ments in the world. 

33. Chlorates always contain oxygen. 
34. Removing oxygen from a compound ii said 

to reduce iL 
35. An electric current will through aalt 

water. 
36. Sodium colon a flame red. 
37. alwaya aceompaniea eleetro-

lyaia. 
38. It is correct to speak of an atom of water. 
39. Standard pNlllllure is the pNIIIUre exerted by 

a column of mercury one meter in heighl 
40. Bromides nenr contain 0. 
41. A catalytic agent readily into the 

chemical reaction. 
42. Gelatine ii an example of a colloidal mb-

23. A chemical reaction alwaya involvea oombi- 43. Surface tension perpendicular to the 
nation or aurface. 

H. Chemical action ia usually by an 44. Barium snlfate ii easily 10luble in mOlt aeida. --
in temperature. 45. Under equal condition1 of temperature and 

• .l gram ia equal to the weight of a cubic pNIIUre the qumber of moleculea in a vol-
... timeter of water at 100° Centigrade. ume of pa upon ita demity. 

Conrfpt, 1914, by tile Est_.. Dlriaton, Stale Unmnlty ot Iowa. 



PAlff I 
Beclin A 

Directioua Write the 11Qli11e4 after each of the followinc eleenta. 
Sample a Hydrogen ........ 1 ....... . 

1. Chlorine 6. Silver 

2. Iodine 7. Silieon 

3. Barium 8. Mercury 
4. .Aluminum (mercuric) 

8. Nietel &. 'lln (atannous) 

10. Carbon 

Bectitm B 

Dlnctiom: Write the for.mvla for eaeh of the following compounds. 
Samples Water ········H,O ....... . 

1. hydrogen chloride 

2. potassium chlorate 

3. carbon dioxide 

4. copper 111lfate 

Seclitm C 
Dlreotiwa Write the namu fo,: the following compouodel 
Sample: Nal ....... .aodium iedide ....... . 

1. H,so. 
2. Mn0 1 

3. N10 

8,clitm D 

Dlrectioms Complete and balance the following eqnationa. 

Na.C0,+2C 2Na+3CO 

5. potassium hydroxide ........................... . 

6. nitrous oxide 

7. calcium carbonate 
8. lime ( unalaeked) 

4. C8H11O, 

5. NaOCl 

6. Ca.(P0.) 1 

L KOH+HCl ................................ + ............................... . 

2. aNaOH+B.SOe ................................ + ............................... . 
3. Ca(OB) 1+H1so. ................................ + ............................... . 



Pil'f 8 
Dlnctioaas Examine each statement below and decide whether it is true or false. If the statement is true, 

place a T after it on the dotted line; if the statement is faue, place an F after it on the dotted line. 

Sampl•s Gold is heavier than copper. . ... T ... . 
Great copper depoaita are found in Penna,lvania. .... F ... . 

1. An immenae amount of aodium carbonate is 
produced by the Solvay Procesa. 

2. Free iron in nature is rare. 
3. Iron pyrites is mined chiefly for its sulfur ........ . 

4. Pig iron is soft and pliable. 

5. The Be8llelller proceaa is used to burn out 
the impurities contained in pig iron. 

6. Tungsten steel melts too easily to be used in 
lathe tools. 

7. Pittsburgh is a great steel eity because it 
lies in the center of great iron ore deposits. 

8. P888ive iron rusts rapidly. 
9. Wrought iron is soft, malleable, and ductile ........ . 

10. The first commercially successful sodium 
carbonate process was developed by LeBlanc ........ . 

11. Ordinary baking powder contains an atom 
of hydrogn. 

12. Aluminum ore is found in only a few lo-
calities. 

18. The two most abundant elements are oxygen 
and ailioon. 

14. Borax is the popular name for JIC)dium tetra-
borate. 

15. A colloidal condition is a state between. 11118-
penaion and true solution. 

16. Small dropa of liquid scattered through a 
second liquid constitute a foam. 

17. A by-product of the Solvay proceas is cal-
cium chloride. 

18. Diamond ia a form of amorphous carbon. 

19. Free carbon is often found in nature. 

20. Carbon fuaea at about 500° C. 

21. Carbon dioxide is effective in smothering 
fire. 

22. Carbon dioxide is harmful to plants. 

23. Elements are inactive during the nascent 
stage. 

24. Compounds are marked "C. P." to Khow 
they are commercially pure. 

25. A base is a compqund containing a metal and 
one or more hydroxyl groups. 

26. Nitrides are aolids and react with water to 
form ammonia. 

27. Nitric acid is prepared by the action of sul-
furic acid upon sodium nitrate. 

28. Alkalies change litmus from blue to red. 

29. Sulfurous acid is a good bleaching agent. 

80. In the contact process for manufacturing 
sulfuric acid an intermediary product is 
sodium sulfate. 

31. In beginning the lead-chamber process for 
making sulfuric acid 8l1lfur dioxide is re-
duced to sulfur. 

32. Chamber sulfuric acid is practically chemi-
cally pure. 

33. Cyanogen is a poisonoos gas. 

34. Commercially iodine is often obtained from 
seaweeds. 

35. During the World War phosgene was used 
as an antiseptic. 

36. Some of the naphthas make excellent fuels. 

37. The chief supply of carborundum is pro-
duced in Utah. 

38. Beautiful dyes can be made from coal tar. 

39. The principal explosive used during the 
World War waa trinitrotoluene. 

40. 1',ire damp is the 88.JDe as laughing gas. 



PAJl'f._, 
DINcliw1 Soln the followint prob) 

right. • 
. ..a plaee ~e anner to wh problem on the dotted line at. the 

Do not apend much time on Ul1' oae piobllm. 
UN the margins of thia pap for ficurlnl. 

1. 7 gm. of Irma 1lllite witla, pL of lllllfar. How 111&117 gm. of iron 
aulfide will be prodp,ed t ------·-·----· 

2. What whune wwld 100 oe. of unen, meuured at 546° O. ooeup7 
at 0° 0 t ---··-·······-·····--

3. What volume will 10 ._ of hJdropn occuw when it.a pNIIUl'I 
ebangee from 770 111111. to 100 mm t 

4. A pa mader pl'elllllll'e of 60 em. hu a 'Wlume of 4'0 oe. What will 
be ita volume under a pNlllll1'9 of 80 cm t -·········-···-·····-····-

5. Potuaium chlorate ii 89,r, osnen-If 100 1111-potalllium chlorate 
and 3 gm. JllaDIIDeN dioside are ulld to produce o:snen, how IDllll7 
rm-potulium chloride remaim in t1ae fluk t 

6. Given 600 cc. of hydJ'Ollll at fl 0 0. The Pl ii h•ted to 77° 0. 
How man7 cc. doee it then ooeup7 f -·····-···--·····--···-······ 

7. The atomic weipt of )[ ii 39; of 01, 35.5; of 0, 16. What ia the 
molecular weight of X:_O10, t -·······-·-···-···-·--

8. The atoaio weight of a certain metal ia 62. If 36 rm- of thia 
metal replaee 1 pa. of bydropn from hfdrochlorio acid, what ii 
the Nine• of the metal t ---·---

9. The atomic weight of Hg ii 200; of 0, 16. How man7 gm. Jls() J11118t 
be med to pnerate 2 PL of O t ········-·····---·--

10. The atomic weight of H ii l; of 01, 86.S; of Zn, 6&. Wbat wm,ht 
of Zn will be needed to paerate 10 PL of H, 1llilllr dilllte BOl I ·--··-··-----



Name ......... _f.:.r_1,Jf-1£1. '..t. , . ,,._ ....... .....Age .. 1..'i. ... Sex .ht~ .... .Date ~!../..ltJ:.' 
(Prim) 

'fl'._/.£ l.~ Physics 001ll'88 ,._ 

High School auen;~~'=ATiQi~ii"Seri:1P:""----"-'······-·-
<Tematiw Edition) 

PHYBIOS-APtttUD.: / ") 0 
DIBECTIONS _;_----

Do not write anythinJ until told to do 80. 
When the signal is given begin to work on Part 1. Do not work on any other pa.rt until told to do 80. 
At the beginning of each part will be found directions. Follow them carefully, but do wot ask quunotl8. 

PART 1 
Dlrec:tiom: Place the a.nswer to each question en the dotted line at the right. Use the margins 

this page for figuring. You have 15 minutes for Part 1. 
Sample: 3x 15; what does x equal! .............. 5 ........... - • 

8 1. t=v; what does s equal f 

2. -~=y; what does b equal f 
3. m+n=ar-b; what does n equal T 
4. v' 2gs; what does v equal! 
5. a'-b 1+e'; what does b equal! 
6. a=S; what does x equal f 
7. Solve for y:J=3x 1• 

8. _ What is the mean of 4, 12, 2, 0, and 2 f 
9. What is the reciprocal of ; . f 

10. What is the square root of 529! 
11. Add: ,! +! . 

X y 
273 740 12. Solve: 100x300 x760 . 

13. Solve for x: }~~: = 21~9 • 
14. Expre88 verbally: .008. 
15. Multiply 53.6 by 0. 
16. Write with an exponent v a-b. 
17. k'==l-q1 ; if q is ½, what is k1 f 
18. Write u a decimal fraction 361 millionths. 
19. If :.= ~, what is the value of Wt 
20. What is 12% of .02 T 

X 2a 21. y = b; "'hat d~ a equalT 
22. If c=p+q, how much greater than q is ct 
23. What is the cube of 9xT 
24. What kind of proportion is represented by the statement 

"the more the pressure the less the volume!" 

. ............................. ? 

. ................................................... 

~-
........... ::: .... ..i,,.&i:. .. • 

25. A man judged a distance of 50 yards to be 65 yards. 
What wu his per cent of error! ............................. . 

End of Parl 1. 
Copyrlpt, lffl, by the Eateuloa Divllloa, Statt t'al\·•nity of Iowa. 



PART 2 
. . . ' DlnoUou: Below are three ·paragraphs taken frotn a eollege physics text-book. Beneath each plll'agraph 

are ten statement& Read Paragraph I, then examine the statements beneath it. Every ,tateme11t i, to be com-
pared willt. tlt.e material '" llt.e paragrap1'. If the statement is true, place a T after it on the dotted line; if 
the statement is false, place an F after it on the dotted line. 'Do Mt gueu. 

Proceed similarly with the other two paragraphs. 
You have 15 ·minutes for Part 2. 

PAIU.ORA.PH I 
Plastic bodies may be beaten into varioUB forms, rolled into sheets, or drawn into wire. This is exemplified 

in the cue of copper and platinum and in still higher degree in the cue of gold. Substances which may be 
beaten into thin sheets are called malleable; thoee which may be drawn into wires are said to be ductile. Certain 
substances which are plastic at high temperatures are brittle at ordinary temperatures. Thus gl&88 and quartz 
are extremely brittle at ordinary temperatures, yet when !Wied they may be drawn into threads of exceeding fine-
n-. Quartz, especially, when fUBed, may be drawn into fibers so fine as to be invisible to the naked eye, yet 
capable of wpporting relatively large m8811e8, and poMell8ing almost entire freedom from elastic after-effect 
Plastic wbstancea under great pressure behave aa liquids. 

l. Gold is malleable. 
2. Most quartzes are ductile when cold. 
3. Since watch-springs are fine wire, the metal of whieh they are composed must be very malleable. 
4. Gold can be drawn so fine that the wire is invisible to the naked eye. 
5. The material of a spider's web must be very ductile. 
6. Substances are more likely to be plastic when hot. 
7. Celluloid is an example of a plastic substance. 
8. Under great pressure copper would flow through a pipe. 
9. Some plastic bodif'S are not ductile. 

10. Platinum can be rolled into thinner sheets than can gold. 
Go °" to paragraplt. 11. 

PARAGRAPH JI 
When an insulated neutral conductor is brought into contact with a charged conductor, some of the electricity 

will p888 over to it, and it becomes charged by conduction. If two small spherical conductors be eharged, they 
exert a definite meehanieal foree upon each other, which may be mea.11ured in terms of any unit of foree. While 
investigating the attraetion or repulsion between such spheres, Coulomb found the law that the forc.-e between 
two charged spheres is iiwersely proportional to the square of the distance between the centers of the spheres and 
directly proportional to the produet of the eharges, measured in some arbitrary unit. 

1. A neutral eonduetor may be eharged by conduction. 
2. Spherical bodies exert elN'trical influence upon each other. 
3. The greater the diKtanee between the two charged Kpheres, the lCKH the force between them. 
4. The force between two charged spheres depends upon the diameter of the Kpheres. 
5. The amount of electricity is measured by the ordinary units of fol't'e. 
6. If you double the charge on each of two small equally char~ sphere-i, the fol'N' betwttn them is 

quadrupled. 
7. An in1111lated neutral <'onductor <'annot be charged by <'ondu<'tion. 
8. Reducing the <'harge on one sphere reduces the fol'<'e between the sphel"('s. 
9. Conduction will act at'ross great distances if the charge he great. 

10. Coulomb found that the neutral conductor received eleetrit'ity from the chargt'd one. 
Go °" to Paragrap1t. 111 

PARAOR:\1'11 Ill 
A result of the reetilinear propal{lltion of light is the fom1ation of dark spaces in the rt'ar of opaque object.a 

of any siu wht>n expo!M.'<l to a !IOUl't'e of light. The dark outlin<' of an opaque body proj<'<'ted upon a screen by 
a luminouK point iK called its Khadow. Such an outline may be found by drawing straight lines from the lumin-
ou11 point to tht> !ICreen past e,·<'ry point of the exposed Kurface of the body. The figure obtained is termed the 
lf(l()mctrit>al Khadow. If the MOUl'<'e of light be ,·cry nearly a point, then all the light is cut off from the BCreen, 
o,·er a <'f'rtain Kpare, whi<"h is called the umbra. If the luminouK body ha,·e any dimensions, there will always be 
a ring of partial shadow 11t1rrounding the umbra. This il4 <'ailed the penumbra. 

1. The dark Kparl'II result from the small size of the illuminated object. 
2. Trarucparent bodies would ha,·e no Khadow. 
3. The earth h&K a J>t'numbra. 
4. The penumbra iK !ltnaller than tht> umbra for most bodies. 
fi. l,ight is propal{llted along a straight line. 
6. The 11hadow i11 deepeat in the penumbra. 
i. Outside the penumbra is a region of partial shadow. 
8. The umbra i11 between the IIOUl't'e of light and the illuminated object. 
9. Geometrically the umbra i11 <'Ontained in the penumbra. 

10. The size of the penumbra depends partly upon the size of the luminous body. 
End of Part 2. 
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PART 3-A 
Diua&iom: Each of the following number series is made up according to a rule. 

rule for each example and write the nex~ t"70 tenm on the dotted line. 
Sample: x, 2x, 4x, 8x, , .......... 16x........ . ....... 32x ......... . 

Discover the 

(You will have 10 minutes for Part 3-A and Part 3-B together.) 
1. 128, 64, 32, . __ _f.../;._··--

') :!._, !~ 21 ······--~······ ... 30 23 161 

3. 16, 31, 16, 30, 16, 
4. 3n, n•, 4n, n•, 

1 1 5 1 
5. --. -. --. -. 

4 3 12 2 
Go on to 3-B 

PART 3-B 
DirecUona: Below are 15 examples, each consisting of two statements. You are to assume that 

the statement beginning with the word "given" is true. Read the first statement in each examJ?le, 
and then examine the ''conclusion.'' Decide whether the conclusion is true or fa.lse. If the conclusion 
is true, place a T after it on the dotted line; if the conclusion is false, place an F a.fter it on the dot-
ted line. Do not g1,ess. 
1. Given: A piece of cloth was cut into a numbt•r of squaret1, and no cloth was left over. _,- V 

Conclusion: Therefore the piece of cloth was square. . ... l ...... "'\. 
2. Given: 

Conclusion: 
3. Given: 

Conclusion: 
4. Given: 

Conclusion: 
5. Given: 

Conclusion: 
6. Given: 

Conclusion: 
7. fiiven: 

Conclusion: 
8. Given: 

Conclusion: 
9. Given: 

Conclusion: 
10. <Hven: 

Conduiuon: 
11. niven: 

Conclusion: 
12. <Hven: 

Conclusion: 
13. Given: 

Conclut1ion: 
14. <Hven: 

Conclut1ion: 
15. Uiven: 

Concllllion: 

All platinum is white. Mary's watch is platinum. 
Therefore Mary's watch is white. 
A side of a square is equal to the longer side of a rectangle. 
Therefore the area of the rectangle equals the area of the square. 
A loan of one hundred dollars earn~ k dollars interest in one year. 
Therefore the rate of interest is k. 

. .. I .. 
. ... F .. 

. .. r.. 
A telephone pole c.ai;ts a shadow longer than a lamp-post, and a tree casts 
a Khadow four times a.~ long as the lamp-poillt. F 
Therefore the tree is taller than the telephone pole. . ..... . 
A divided by B equals 10; A di vidl'd by C equals 5. 
Therefore n ii. greater than C. 
A is gree,ter than B, B is greater than C. 
Therefore A is greater than C. 
A is greater than C, B is less than C. 
The ref ore B is less than A. 
A times B equals C tirneR D. 
Therefore A plui. B equal~ C plu~ n. 
a is greater than h. 
Therefort> the average of a and h i~ ll'i.s than a. 
a• equals h. 
Therefore a iic less than h. 
Square A is <'ircumscribed about <'ir<"le 0, and Square A' is circumscribed 
about Circle O'. A is greater than A'. 
Therefore O is greater than O'. 
A divided by B equals 10, A dh·idt-.1 by C equals 5. 
Therefore B is greater than C. 
ll iM greater than N, N equalM 0, P equal~ l(. 
Therefore P iM greater than N. 
X equal11 Y; M equals 2Y. 
Therefore M equals one-half X. 

End of Parl 3. 
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PAB'E 14 
DlrectioDs: Examine each statement below and decide whether it is true or false. If the aWe-

ment is true, place a T after it on the dotted line; if the statement is false, place an F after it on the 
dotted line. 

Do Mt guess. 
You have five minutes for Part 4. 

1. Lead is difficult to melt. 

2. All metals conduct electricity. 
3. Yellow linen is whitened by rinsing 

in water tinged with blue. 

4. Water contracts on freezing. 
5. An atom is about the size of a pin-

point. 

6. All gases must have weight. 

7. Cast steel will rust. 

8. Heat is a form of matter. 
9. A man associated with radio is 

DeForest. 
10. A molecule is the smallest drop of 

water that can be seen. 
11. Rubber is a poor insulator against 

electricity. 
12. The modem electric light gives 

light without heat. 
13. Electric light filaments are 1l81l&lly 

made of tungst.en. 
14. A liquid tends to take the shape of 

the veeael which contains it. 

15. Mercury contracts when heated. 

16. A meter is about 3 yards. 
17. Alcohol has a lower freezing point 

than water. 
18. A barometer is a special form of 

thermometer. 
19. Incandescent means cape.hie of con-

ducting electricity. 
20. A motor is used to generate elec-

tricity. 
21. Radio waves differ from light 

waves in length only. 

22. Helium is inflammable. 
23. An object is "top-heavy" if its 

center of gravity is too low. 
24. In roun~ a curve the inner rail-

way traek 1s slightly elevated. 
25. A ~ent prism will bend a 

ray of light. 

26. On entering a river from the ocean, 
a ship sinks deeper in the water. 

27. Water boils more readily on a 
mountain. 

28. All sounding bodies are in vibration. 
29. Gold leaf can be made that is much 

thinner than tissue paper. 

30. Ice melts at 32• F. 
31. Water sticks to a spoon because of 

molecular attraction. 
32. If thunder follows lightning at an 

interval of 5 seconds the flash must 
have been about 10 miles distant. 

33. Energy is the capacity to do work. 
34. The pressure of the atmosphere is 

about 15 pounds to the square inch. 
35. The image in an ordinary mirror is 

reversed. 

36. A kilowatt is 100 watts. 
37. Water rises in a pump because of 

atmospheric preaure. 
38. An ordinary dry cell produces about 

10 volts. 
39. The earth magnetimlly affects a 

compas& 
40. A transformer is used on a direct-

current circuit. 
41. The greatest source of heat is the 

sun. 
42. A locomotive whistle apparently 

lowers its pitch on passing an ob-
server. 

43. Efficiency equals input divided by 
output. 

44. Fuses are put in electrical circuits 
as a safety device. 

4:-;, Sound travels about 10 miles per 
second. 

46. Pitch depends upon vibration fre-
quency. 

47. White light may be broken up into 
all colors of the rainbow. 

48. If a clock loses time its pendulum 
should be shortened. 

49. A kilogram is about half a ton. 
50. The water pressure at any point 

on a dam depends upon the length 
of the dam. 
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Completion 
(Prepared by Prof. H. T. Moore. Dartmouth Collep) 

You will have ten minutes in which to fill in as many of the missing words as you can. Think of the 
m0&t appropriate word t.o complete each of the sentences. The number in each space indicates the number 
of letters in the most appropriate word for that space. Do not waste too much time on any one sentence, 
as you will be credited with one point for every word correctly supplied. 

1. A (8) .... ?.~./.4 ............ is an unmarried (3) ......... ~:.:-~····-··········· 

2. An (6) .. -a.o .. ?.. .... '.. .. : .. ( ............ may be used to qualify a (4) ....... c:-:..~·-··--···· or an adjective. 
,, //" I . ~-t~ 3. A (6) ..... 7"·'· .. :-.u: .. .. ............. 11 any body, except a comet, that (8) .. , .... : ................................ around the sun. 

4. The word (8) ..... ~.{..,d.~ ........ means distance measured in degrees (5) ...... :l.'~ •.. ,:L ........... or 
south of the equator. 

5. An (4) .......... ... :~/.. .............. may be either a mere expression of profanity or a solemn appeal t.o God u 
part of a judicial proceeding. 

6. An (5) ..................................... is a truth so plain that no demonstration can make it plainer. 

7. An (9) --:Y.:'. .. :.~ .. /~ .. ~.: .. ~c ........ is an apparatus by which eggs are (7) .... /.~.-fe.M..f.1. ........... artificially. 

8. (11) ~:!...~! ... .. :J~.1. ..... is the government policy of employing both (4) ....... ~.~:.<.d.. ................ and 
silver as the standard of value. 

/ ,t'. J 
9. A (12(.t?:~~.~.~,.~ is a person who walks in his sleep. 

10. An (6) .?/I! .. :.-£ .................. is a person having a congenital lack of pigment in the skin, the hair, and 
the eyes. 

11. A (8) .~! .. ~f.4 ......... is music sung or played in the open air at night, especially under the windows 
of ladies. 

12. A (6) .. 1. .> .:-:~:~ .. '..'::.i£.. ....... is any body having the characteristic properties of loadstone. 

13. A (6) ... ~.1c:..~ .. d.. ..... is a hollow cone with a tube at the point, through which liquids may be 
poured~ one vessel into another. f.-,-_, 'le. !. ..A .J 

14. A prophylactic is a medicine which serves as a (12) ...................................... against disease. 
• / { 

15. By (5) ........ r.: ... / .. ............ is meant the path described by a heavenly (4) ........ ~~.": .. "..,, ............... in its 
revolution around another body. 

16 (8) :,(•' • ~. • tha h' h • • • la • edi f (8) ..1....-i / <l~ .. :t:.,<_ ' cl d 
• . ............................ ....... 11 t w 1c 1s m rucu lion as am um o .......................... 7 ......... m u • 

ing coin, government notes, and bank notes. • 

17. Homeopathy differs from (9) .... !..'..'..'..~ .. ,...A. ... /~ ...... in that its remedies produce results which are similar 
to those produced by the disease itself. 

18. By (7) .... ~.: . .,.~.-: . ..:<::.y.- is meant the complete absence of government. 

19. An (8) -..,· ·• deposit is one that has been washed from one place t.o another by flowing 
water. 

20. The interior of a curved surface ia (7) .................................... . 
Co to tlae pap. Do wait for ••J' 

2 



21 A(lo ~/.,~,. • place h medi. bei..... ... 1.. • 1(5) /_,,.,. <.-J 
• 1 __ 7.:::_·----·-j---·--11 a w ere canes can .,.....,t at• ooouoa ....... -:-.. •. ~----·-···-·· 

22. (7) ..d.f. . .f:f.~-···-·· was the medieval chemical science, the great object of which was to transmute 

the baser (6) __ ..J.J~ C (; into gold. 

23. A (5) -~.1.:;:{.. ______ is a gross violation of law, as distinct from a misdemeanor, or slight offeoae. 

24. Ao (5) -··¥~:~---·········· is one who acts for, or in place of another, having been entrusted with the 
business of another. 

25. A (6) ~::~·-·-·· is a story popularly taken as historical, though not verifiable by bistoric:al 
record. 

26. (10) {&._~--- is the science of the beautiful in nature and art. 

27. Ao (8) .!!~.:C:fL.{ _________ is a remedy to counteract the effects of a poison. 

28. (11)-'3-~f.:1-:l.:..);2: .. ~.2.As second only to heredity in its effects on character. 

29. Ao (8) d~J.-~;;J.._. ..... is a representation by means of a figurative story of something metaphori-
cally suaestec!. but d6t apresaly stated. 

JO. Ao (11) ____ • _ ... _ .. _____ is an error in the order of time_ especiaJly one by which an event ia placed 

too early. 

Stop ure. Wait for farther inatractl-a. 



Arithmetical Reasoning 
Write the answers to as many of theae problems as you can in the time allowed 

1. A rectangular bin holds 300 cubic fet"t of lime. lithe bin is 
10 feet long and 5 feet wide, how deep is it? 

Answer: ·-····-'-····-····.ft. 

2. A firm builds a warehouse four stories high. The interiOt' 
dimensions of the building are SO by 200 feet. How many 
square feet of floor space have they provided. for themselves? 

Answer: ..1.f .. t.~ .... .sq. ft. 

3. U 4 three-ton trucks ~uire 3 trips apiece to remove a pile of 
sa-ap, how many similar trucks makin~ only one trip each 
would be required to remove half the pile? 

Answer: 1 6'--·····truclcs. 

4 A invests $5,000 and B $3,000. They buy three houses of 
equal value. Each one takes a house fOt' himself, and they 
sell the remaining house for $8,000. How should the money 
be divided.? 

Answer: $_ . ..i_ttt ... to A and S--.2.~ ... to B. '1 

5. How long would you keep 4 electric lights going on the amount 
of current l'f'QUired to keep 3 similar lights going 2 hours? 

Answer= ---~.r~·-·····hrs. 
6. The following rule is given for computing a railroad fare in 

cents. "Multiply the number of miles by 4 and subtract 
from the product one-tenth of the number of miles." li it 
is 180 miles to New York, how much does a ticket 008t? 

Answer: S 7, o 2 

7. U 144 cubic feet of water are drawn from a tank which is 12 
feet long, 6 feet wide, and 10 feet deep, how much is the 
surface of the water in the tank lowered? 

Answer:-~. 

8. An aeroplane flew three miles in seventy-two aeconds. How 
many miles an hour is thatl 

Answer: 2((.:1.. ..mi. per hr. 

9. A romrnissiM house which had already supplied 1,987 barrels 
of apples to a hotel delivered the remainder of its stock to 
28 restaurant.a. Of this remainder each restaurant re-
ceived 47 barrela. What was the total number of barrels 
supplied? 

Answer: -1.l.l 3 barrels. 

10. What will be t.he expense for a cement aidewalk on the two 
sidea ol a comer lot SO ft. by 100 ft. if the walk ia 5 ft. wide 
ad com 10 eta. per aquare foot? 

Answer: s_:z_.1.£.1. .... 
C. .. IN Md pap. Do aot wait for aa, 1.-L 
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11. A case which measures on the inside 3 feet by 3 feet by 2 feet 
ii filled with cardboard bo:a:es. each 9 inches by 4 inches by 
3 incbea. Find the number of boxes that can be put. into 
the case. 

Answer: > '.z.. Y boxes. 

12. At 8 P. M. the barometric pressure waa.30.6 and at 9 P. M. 
the pressure was 31.2. Assuming a constant rate of in-
crease in barometric prelllW'e, at. what time was the pressure 
31.0? 

Answer: y: Y () ... o'clock. 

13. A certain division contains 2,000 artillery, 15,000 infantry, 
and 1,000 cavalry. If each branch is expanded propor-
tionately until there are in all 19,800 men, bow many will 
be add«l to the artillery? 

Answer: -~ .... .men. 

14. In six separate races over a Riven course the times of the 
winning horses were l min. 16¼ sec.; 1 min. 15~ sec.; l min. 
13" sec.; l min. 12~ sec.; l min. 11~ sec.; 1 min. 1~ sec. 
Find the average time for the six races. 

"-- I • J , :J .nuBWer: .. - ................ .mm. --~---··.sec. 

15. Mr. Smith owns a one-fourth interest in a taxi line and Mr. 
Jones owns the rest. Mr. Jones received $980 more a year 
than does Mr. Smith. How much does each receive? 

Answer: $_ .. Z£-'l._ for Smith and$ / 6/ ') ' ... for Jones. 

16. If a quarterly aividend on bonds worth $13,000 is $195, what 
is the annual rate of interest? 

Answer: --~ ... per cent. 

17. A freight train left Albany for New York at 6 o'clock. An 
aprea left oo the same track at 8 o'clock. It went at the 
rate of 40 miles an hour. At what time of day will it over-
take the freight train if the freight train stops after it has 
aoaeS6mils? 

Answer: 

18. How many hours is it &om 8 A. M. May 27 to 10 P. M. July 31 
May bu 31 da)'I and June bu 30. 

Answer: - , ,, . .hrs. 

19. A CODtractor offers to lay asphalt pavement at $3.60 per 
aquare yard. The street is SO feet wide. How much must 
the lot owners on both sides of the street be assessed for each 
foot in the width of their lots? /, 

Answer: s I I !:!,... per tt.. 

20. A boy bought a JJBir of shoes for $4.00 and gave a $10.00 bill 
in payment. Tlui shoemaker had a neighbor change the 
bill, and gave the boy bis ~e. The neighbor returned 
the bill, aying it was counterfeat. and the shoemaker gave 
him aood money for it. What wu the •boemak:er'a ba1 

Amwer: / ,- !!. 
Stop ...._ Walt for ,_.._ laatractlou. 
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Artificial Language 
(Deviled by Mr. Stuart C. Dodd, aad lllbmitted by Prol. Carl C. Bripam. PriDoetoa Univenity) 

Read the vocabulary and rules of the artificial language given below. Then study the IBmp1e 
aentences. Do not tly to memome the vocabulary or forms, but consult them freely while 
tranaJating the aent.enceB on the nen page. 

VOCABULARY 

I-em 
m&-ernon 
h&-ek 

him-ekon 
that-tar 

.-tob 
please-plan to 
satisfy--1auto 

liv&-logo 
forever-vern 

RULBI 

1. Plurals are formed by adding "e". Only nouns and pronouns have plurals. 
Emmple: 

we eme 
them-ekone 

2. Past time is expressed by placing "ath" before the verb. 
Example: 

pleased-athplanto 

3. Future time ia expressed by placing "bol" before the verb. 
Example: 

will please-bolplanto 

4. NOUD1 are formed by substituting the ending "ur" for the "o" ending of the verb. 
Example: 

pleaaure,,lantur . 

S. Adjectives are formed by substituting the ending "al" for the "o" ending of the verb. 
:,<!,:ample~ 

pleasant-plantal 

6. Adverbs are formed by substituting the ending "ob" for t.he "o" endine of t.he verb. 
Example: 

(a) He 
Ek 

(b) Eme 
We 

pleuel 
planto 
logo 
live 

pleasantly-plant.ob 

me. 
emoo. 
plant.ob. 
pleeMntly. 

IAIIPLBI 

(c) He is living. 
Ek tob lopl. 

(d) Logur at.hplanto 
Life pleued 

Co lo Ille •••• pap. Do aol wail for ••J alsaal. 
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Translate as many of t.hese sentences as you can in the time allowed. Translate the sentences 
in order 1, 2, 3, etc. Do not skip any sentence. If a complete sentence is omitted, no credit 
will be given for any work done beyond t.hat point, but if a particular word bothers you. go on 
to the next word. 

l. Life is satisfactory. 

~u~---

7. Satisfactory lives pleased 

~----~-~ 

2. Ek 
-&I, 

athlogo aautob. 
' ; -"-{:7..;_ ,./ 

"Yt!Mr·· / 

8. Planture logo ~-- . _ 

3. } will satisfy them. 9. That will~ them. 

tob plantal. 

M.~ 
S. That satisfied them. 

Qct/UM,, 

6. Eme bollogo 11,,,.J vemL,,~ 
«&I.- ~L -~· --

13. Satisfactions live 

~~/4 

10. Sautal athplanto emon. 
····-·- h'J,-...L 

11. 1jJt} lived plea~n;l~ ;-
r>Ai~~ 

12. Tar Jogur atbsauto ekon. ~¥-~-~ 
forever. 

···-·-

½ ~-{,#>. 

lives satisfy forever. -r-~---~ 
16. Tar plutur •~~.: ~; t,_;_..._ 

17. Life that satisfies is pl-.,. 7 _ .,,_ 

18. tar planto tob aautal. 

-~~7 
19. That pl.wt ~J _ .. ~~L'. -~ ,1,,1.~I.~ .. ~-
20. Ek athplanto elaJn· ' .. .... : ... : 

Stop a..... Wall fw hrtller lutnactl . 
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Proverbs 
(Prepared by TbeJma Gwina Tbuntoae, Uamnity rl Cbicqo) 

E:rample: Which one of the twenty proverbs below has the same meaning 81 the following? 
"Sail when the wind blows." Proverb number 3 

TWENTY PROVERBS 
I. Ashes fly in the face of him that throws them. 
2. Half a loaf is better than no bread. 
3. Strike while the iron is hot. 
4. Not heaven itself upon the past has power. 
S. A beaten d01{ is afraid of the stick's shadow. 
6. The same knife cuts both the bread and the finger. 
7. Where thete im't any water one can't sail ships. 
8. She who is the wife of one man cannot eat the rice of two. 
9. Even a mountain may be worn away by the tread of many feet. 

10. He that hath no children doth bring them up well. 
11. We are all Adam's children but silk makes the difference. 
12. Many captains and the ship goes to the rocks. 
13. He who comes from the kitchen smells of its smoke. 
14. The heaviest rains fall on the leaky roof. 
1S. Marble is not less hard or less cold for being polished. 
16. Might is ri~ht. 
17. The honey IS sweet but the bee has a sting. 
18. The losin' horse blames the saddle. 
19. One coin m the money box makes more noise than when it is full. 
20. The shoemaker's wife and the smith's mare often go barefooted. 

Which one of the twenty proverbs above has the same meaning 81 
the following? 

"Spilt water cannot be gathered up again." 
Which one of the twenty proverbs has the same meaning as the 

following? 
"Justice is ever on the victor's side." 

Which proverb has the same meaning as the following? 
"A good horse cannot wear two saddles." 

Which proverb has the same meaning as the followin¥,? 
"He who cannot sleep finds his bed badly made. ' 

Which proverb has the same meaning as the following? 

Proverb number - ... ~/ ..... 

Piovetb number -~-- .. 

Proverb number .. 1.. .... 
Proverb number .. l..~--

"If you always live with those who are lame you will yourself 
learn to limp." Proverb number ... LL 

Which proverb has the same meaning as the following? 
"Great boast, small roast." 

Which proverb has the same meaning as the following? 
"There is always a bee to sting a weeping face." 

Which proverb has the same meaning as the following? 
"Fine feathers make fine birds." 

Which proverb has the same meaning as the following? 
"We may change our skins without changing our vices." 

Which proverb has the same meaning as the following? 
"A good honeman is the man on the ground." 

Which _proverb has the same meaning as the following? 
0 1be stooe may hurt the dog:but not u~ucb 81 the hand 

that threw it." 
Which proverb has the same meaninJ u the following? 

"The water that bears the ship IS the same that engulfs it." 
Which has the same mNninf, u the following? 

"Little and often fills the pune. • 
Which _proverb has the same meaning as the following? 

"Too many cooks spoil the broth." 
Which proverb bu the same meeaing .111 the following? 

"She went to sleep hungry altho her husband ia a baker." 
Stop a..... Wait for ,.,.._ ....... --. 
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y' (311} Reading 
(PNpand by Mr. A. W. ICornliuar, Uamnity ol Cbica&o) 

Read paragraph No. 1 and the five sentences below it. Then plaoe a check mark ( ,/) on the dotted line in 
front of each sentence which contains an idea that is in the paragraph or can be derived from it. 

When you have finished with the sentences below paragraph 1 go to paragraph 2 and so on. 

The paragraphs and sentences may be reread as often as is necessary. 

You may check any number of sentences under each paragraph. 

Para,,a,h 1. It is easy to imagine an economic order wherein each person produces the very things 
which be C0DIIUD6I bakes the bread he eats from the Bour he has ground from wheat he has raised. Such 
an order might be mlled an autonomous economic order. But the actual system is far different. Most of 
the_goods which each of us OODS1unes are, "JIN!king literally, produced by others, while most of thoae which 
each produces are consumed by others. In short, the present order is not autoilomous. but cooperative. Herein 
is the most important single characteristic of that order. 

··-···-· 1. An outstanding feature of the present industrial organization of society is the almost complete 
independence of each unit in the system. 

... , ........ 2. An autonomous economic order in which each consumer produces those things which atisfy his 
own wants, is the goal toward which we are rapidly moving . 

. .. 3. Pew, indeed, of the articles which we use in our daily lives are the product of our own individual 
labor . 

. ... 4. The fact that many individuals cooperate in supplying economic goods. far from being an incidental 
• feature of the existing industrial order, lies at the very root of the system. 

·······-··· 5. In thoee countries where the industrial system is most highly developed. the system is ordinarily 
leut cooperative and most autonomous. 

Para,,apls 2. The interplay of human motives and the interaction of human beings is the fundamental 
fact of IOCia1 life, and the permanent results which this interaction achieves and the influence which it aercises 
upon the individuals who take part in it constitute the fundamental fact of social evolution. These results 
are embodied in what may be called. generically, tradition. Tradition is, in the development of society, 
what heredity is in the physical growth of the stock. It is the link between past and future, it is that in which 
the effects of the past are consolidated and on the basis of which subsequent modifications are built up . 

............ 1. It is unjustifiable to speak of a IOCia1 inheritance whereby tradition is passed from aenenation to 
generat.ioG, in the same way aa we speak of physical inheritance from father to son. 

···-···-·· 2. Each new age, aa each new individual, must build anew, from the ground up, uninfluenced by the 
restraining ties of the put. 

.LJ...... 3. An understanding of the procesa of IOCia1 evolution involves at least some knowledae of the inter• 
Y- action of individuals and the products of their reciprocal relatioaa. 

-···-·- 4. Tradition perpetuat.es the finer and more sentimental contributions of the put and baa little to 
do with the permanently valuable products of preceding generatioaa. 

~- 5. The influences of individuals on each other and the resulta of their activities constitute the perma• 
neat heritage upon which all new advancm are baled. 

Go ...... -st ..... De ... wall ,_ &a7 ....... 
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Para,rafll, 3. The employer is in business for profits. Industrial profits come from the work of the 
hind hand. The smaller the wages the larger the profits. The employee works for wages. Wa,- represent 
the product of his labor after deduction of the employer's profit. The smaller the profit the larger the wqes. 
The employer must strive to maintain or increase his profits under penalty of industrial extermination. His 
penoaa1 views and feelings cannot alter the situation. The employee must strive to maintain or increase his 
wages mider pain of physical destruction. His personal inclinations do not count. Sometimes this antagonism 
of interests exp1esaes itself in petty barpining and commonplace haggling, and at other times it aamnea the 
form of violent confticts: strikes, boycotts, and occasional dynamite explosions and, on the other band, lock-
outs, blacldists, injunctions, and jails. 

-·········· 1. The interests of capital and labor are essentially me and it is only an overreadiness to fight that 
occasions the larger part of our deplorable industrial strife. 

... ......... 2. Almost toci obvious to require demonstration is the simple fact that the more productive an industry 
becomes the greater is the reward for both employer and employee, and hence that there am be 
no natural 0011ftict between the two. 

............ 3. After all, the antagonism of interests between worken and employers is dependent upon the atti-
tudes of the men concerned; a kind and well meaning employer has it within his power to give his 
employees any reasonable wage they may desire. 

·-f··-/4· In a real sense the interests of employer and employee are fundamentally opposed. Since the y product of industry is divided between employer and employed it is evident that the larger the 
share the employer takes, the smaller is labor's portion. 

~- S. The individual employer on the one hand and the individual workingman on the other, are forced 
by the very nature of the situation to strive for profits and wages respectively, and the probl4;m is 
little inBuenced by personal inclinations. 

Para,rafll, 4. Man is the tool-using animal, and the machine, that is, the power-driven tool, is his 
peculiar achievement. It is purely a creation of the human mind. The wheel, its essential feature, does not 
exist in nature. The lever with its t<Hlnd-fro motion, we find in the limbs of all animals, but the continuous 
and revolving lever, the wheel, cannot be formed of bone and flesh. Man as a motive power is a poor thing. 
He can only convert three or four thousand calories of energy a day and he does that very inefficiently. But 
he can 11".ake an engine that will handle a hundred thousand times that, twice as efficiently and three times as 
long. In this way only am he get rid of pain and toil and gain the wealth he wants. 

~-- 1. All animals below the human being differ from man in the relatively unimportant place that tools 
play in their lives. 

·--······ 2. The main characteristics of all the tools used by man are to be found in nature. 

3. Man has learned how to supplement his own relatively feeble strength with engines that operate 
with vastly greater efficiency and power. 

-······-·· 4. With all his creation of tools and of immense energy-converting machines, man has not aucceeded 
in lightening noticeably his burden of pain and toil. 

-·- S. Even when we view man simply as a machine it is fair to say that the hwnan body constitutes 
about the moat nearly perfect mechanism in existence. 

Go lo tlae DHt pap. Do aot wait for ••J 1lpal. 
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Partlf'a,lc S. The classification of facts and the formation of absolute judgments upon the basis of 
this clallification--judgments independent of the idiosyncracies of the individual mind essentially sum up 
the aim and method of modem science. The scientific man has above all things to strive at self-elimination 
in hil judgment.a, to provide an argument which is as true for each individual mind as for his own. The classi-
fication of facts. the recognition of their sequence and relative significance is the function of science, and the 
habit of forming a judgment upon these facts unbiassed by personal feeling is characteristic of what may 
be termed the scientific frame of mind. The scientific method of eumining facts is no,: pecuJia'f to ODe class 
of phenomena and to one class of workers; it is applicable to social as well as to physical problems, and we must 
c:arefully guard ourselves against supposing that the scientific frame of mind is • pec,diarity of thei professicmal 
ICimtilt. 

········--l. It is a fact of considerable significance that ooly the specially trained mind of the true scientist is 
capable of assuming a sound scientific attitude toward the world. -·r 2. The scientific frame of mind leads not merely to the collection and classification of facts but it 
involves, to aome extent, at least, the interpretation of the facts and the basing of the judgments 
upon them . 

.. __._L.. 3. Scientific investigation is objective-in the sense, that is. that its interpretations and judgments 
y---- are relatively uninfluenced by the subjective or personal prejudices and inclinations of the scientist . 

. ~. 4. There is no reason why a thoroughly scientific attitude may not be taken by competent minds 
toward even our vital social and political problems. 

·········-· S. Scientific judgments in actual practice never stand as true or false upon their own merits, but are 
always influenced by the character or authoritativeness of their originator. 

Para,,apla 6. Science in general, however defined in its abstract phases, is in its practical aspects simply 
the organized tecbmc of human knowledge by which the community and the individual alike sustain them-
selves in the face of natural forces. Scientific research is the germinating vital principle by which this technic 
is CODltantly developed to meet more fully the shifting conditions of life, and to master more perfectly the forces 
of the environment. To eliminate it would be tantamount to the final stagnation of human progress and the 
production of a condition of substantial equilibrium, a withdrawal of the fruitful operations of intelligence, 
and a reduction of human behavior to purely stereotyped and habitual forms. Scientific research is, accord-
ingly, in oo sense an extrinsic luxury of the mind, nor does it merely reflect the play of intellectual curiosities; 
it is of the very life-blood of human progress, the embodiment of the inner principle of intelligence itself. The 
maintenance of appropriate and fruitful conditions for its growth is therefore in the final analysis a matter of 
absolutely fundamental sipificance for humanity, and in a democratic order of society, it requires peculiar 
nurture because it appeals to the full appreciation of only the highly intelligent, and consequently stands in 
cxmstant danger of being underestimated, with resulting loss of adequat.e financial and social support. 

·······- l. The primary value of scientific research is the same as that of the creation of works of art: both add 
fint of all to the finer and higher intangible values of life . 

.... .L. 2. The masses of men have little understanding of, and regard for, the importance of scientific research. 
7 ··-·- Consequently, in a democratic couotry the growth of scientific work is likely to be retarded. 

............ 3. The real responsibility for the healthy advancement of science rests with the research workers 
themselves, for it is their science; society is ooly secondarily concerned. 

-·-··- 4. The crying oeed at preeeot. is not for the furtherance of scientific research but for thfl malcing available 
to the popular mind the results already achieved by science. 

... 1.L: S. Science is not a mere theoretial1 interest remot.e from daily life; on the ceotrary, it enters into, or r in fact constitutea, the very eaence of our ability to meet the complexiti• of life. 

Stop ••"· Walt for furtlaer hutractlou. 
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Opposites 
by hi. Carl C. Bdpam. PriDDeloa Ual,waity) 

Each group ot four words in the thirty lines below contains two words which are either (a) the same or 
nearly the same in meaning, or (b) the opposite or nearly the opposite in meaning. 

Find the two words in each group that are either same or opposite, and write the numbers of these 
two words in the column at the right, headed "Same," or the column headed 11 0pposite," as the case may be. 

The first group of words, "1 bent, 2 cold, 3 hot, 4 sad" c:ontains two words ("cold" and "hot") that 
are opposite iP meaning, ao that the figures 2 and 3 are entered in the column headed "Opposit.e." TheleCOlld 
and third groups have also been marked correctly. 

IAMB OPPOSITB 

1 bent 2 cold 3 hot 4 sad ___ &...__ ..2 .. &..3-
1 white 2 ll8fe 3 black 4 raw _ ...&,. __ _l_&..3 _ 
1 rapid 2 hard 3 large 4 grat ..3..&..4_ ___ ..&.,_ 

1 wet 2 dry 3 thin 4 easy & .. L & 2. 
1 flat 2 tired 3 amart 4 level L....&'f._ __ _&__ 

1 corpulent 2 opulent 3 torpid 4 affluent -6.. .. &.'t_ ···-&__· 
1 lavish 2 jaunty 3 gradual 4 demure ... _Jk ...... ~.&.~ .. 
1 partial 2 careful 3 jubilant 4 maltant .l .. &Y.- ... _&__ 

I animatea 2 vivacious 3 tanusbed 4 caustic .J-.&.L ... _&_ __ 

I formidable 2 tangible 3 preferable 4 a1armin& ../&.'(. __ ...&,. __ 

1 captivating 2 belligerent 3 pacific 4 universal ____ &.._ ·~-&~.-
1 capacious 2 petrified 3 obligatory 4 rmtricted ..... .&.._ .1...&!!.. . 
I agile 2 lithe 3 hirsute 4 previous .. L&.~ ... ·-&__ 

I bombastic 2 obnmioaa 3 astute 4 modest ···-&···-· ..LAL 
1 maudlin 2 obvious 3 mawkish 4 oblique .. .L& . .J. .... _&._ 
1 lingual 2 raucous 3 overt 4 manifest ... -& ...... .J...&.'L. 
1 delectable 2.mutable 3 fl'41mve 4 permanent ···-·& ...... J...&_Lf_ 
1 literate 2 choleric 3 irascible 4 ambidenrous ~.& .. !. .. _&_ ___ 

I illegible 2 agnO&t.ic 3 amenable 4 refractory ...... & .... - -4-&.!i. . 
1 punctilious 2 bnuque 3 translucent 4 inaensitive -.-&. .. _ .L.&:L 
1 legitimate 2 disparate 3 unequal 4 metric ,L.&.L -&.._ 
1 enigmatic 2 eztraneous 3 loquacious 4 intrinsic _.&_ .J...tl.. 
1 1lconic 2 dulcet 3 epigrammatic 4 titanic l&J _&., __ 

1 patuitoul 2 sanctimonious 3 rhythmic 4 obliptory & .L&!:L 
1 IDOlllllOU.1 2 slicacioua 3jucwar 4 u.ma1 & . .J..li.. 
1 jovial 2 ll&IICellt 3 incipient 4 D&UleOUI .J &.j. & 
1 capricioaa 2 apectral 3 speculative 4 corporal _&_ .LU-
1 pertinent 2 prismatic 3 congruous 4 juridic:al .z &J. ..... & . 
1 idmtile 2 infimtelimal 3 amcrphoua 4 abapeleu J &~ & 
I auptory 2 effic:acioua 3gnprioua 4 tnlllcendental _...&,._ -1..&.. 
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Grammar 
(Prepued by Tbelma Owbm Thantone, Unlvwaity Chic:aco) 

Someof the aent.ences in the following list contain mistaba in grammar, punctuation, 
ape1ling or rhetoric. Some of them are correct. 

Mab a plus sign ( +) before each aent.ence that is correct. 
Make a minus sign ( - ) before each sentence that is incorrect. 
The first two sentences are already marked aa they should be. 

·····=-··· I aeen him when he done it • 
.... .!- .. John and Jamea are coming . 
... ::::: .... She sat the plant in the window. 
_ ::I::. ... Ought we not t.o start 1 
..... t:_ .. Who do you think will gol 
..... ::::. .. He does that work equally aa well as I . 
..... :± ... It is hard always t.o be on time . 
..... ::'.': ... I am returning the book t.o you like you directed . 
...... ::: .. The bluff raises very steeply from the edge of the river . 
...... :::-: .. He has no doubt but what you told the truth . 
...... :::: .. The youngest of the two daughters is still at home. 
- .... ± .. My wife and I shall go . 
... -::: .. How much further OD this road shall we go 1 
...... ~. The train had gone when we anived . 
.... -± .. The dress 1oob beautiful OD you. 
--·=·· The number of books in the library are very large . 
....... ±. The man whom I espected t.o meet did not come . 
...... ± .. I don't know that I am finish it. 
_ ..... ± .. I saw him go int.o the house. 
...... ::-:: .. I remember of his saying that . 
..... ::::.. "'Will you help" be asked\ 
_ . ..:=.. I wish I was in Dim. 
-=.. He hasn't ICU'Cely time t.o finish the job. 
-·-± The law goes int.o affect January l. 
······=·· PJeue tab this here package t.o the desk. 
_ . ..±_ Whcm do you mean 1 
_±.. Tim is the place whence we started . 
... _±. Take the fan from the deak. 
- .... :::. I saw her at cbmcb 10111e months since. 
····-·- She let the papen lie where they were. 
-··±. That evidence is altopther unconvincma • 
....... ±. There is a ale of womens' lhoea to-day. 

GelolHN:al ..... .,. ....... ,.._, ....... 
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·····=··· Write the names of thoee whom you think should go • 
.... .. The club meets regular the first day of the month . 
... . ± .. We use only the best materials. 
.... =::_ She told it to no one euept Mary and me . 
..... := .. Don't never forget to put the date on these slips . 
...... ±. He is somewhat better today than he was yesterday . 
... -.:::. Will you loan me your eraser? 
.... -'::: .. Men like you and him have a good influence. 
·-·-:"::' .. The king favors htt rival more than her. 
····-==·· It is superior in every way than the old edition. --=· The balance of the crowd is coming lat.er. 
-·-=· He bas an indepen~income beside bis salary. 
-··-±· I have forgotten it's name • 
..... '::: .. This room is only open to those who hold tickets . 
..... :: ... Employees cannot leave their desks open .. 
...... ... Her brother is a bett.er student than she . 
...... ±. It is just aa it should be . 
..... ±. Would you rather let Mary go than me? 
..... ± ... I oertainly would have liked to hear her . 
...... .. You will never succeed without you study . 
..... ± .. Each of the boys was ready to start. 
..... ± .. It may be true although it doesn't sound true . 
...... ~. Except for you and me the company remained silent . 
...... ±:.. It will pass providing all vote . 
..... ±. We stored eight tons of ooa1 in the basement . 
...... .. The covers of the book is worn . 
... .. ±:.. I don't believe I ahall be able to go . 
..... .. A new order of ideas and principles have been instituted . 
... -± .. The fire was built and the potatoes baked . 
.... .::::. .. He had no love or confidence in his employer . 
.... _::::-_ I took you to be her . 
....... ":':: .. The offices were cloeed in respect of the president . 
...... :::::. Each of the boys were ready to start. 
_ .. .= .. Will you send this memoranda to Mr. Jones? 
·····-*-Whoever tries bard enough will get what he tries for. 

Co lo the •••t pas•• Do not wait for ••J' 1lpal. 
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·--=···· We ahou1d have expected t.o find him. 
_±_ Several pair of shoes were among the things stolen. 

·--t ... We are all ready to go • 
..... :=: .. If anybody in the audience baa a question, will they please raise their band? 

··-··=·· I think that, after you have read it, that you will agree with me. 
--·=-I don't know but what you are right. 
-····"±-The cause of his failure was his imprudence . 
..... :.::_ I had to wait on him for nearly an hour before he arrived . ...... ± It is very late to begin now. 

···-·~ The play is over with • 
... ..:± .. He would have come, but he was not well. 
___ ± The book deals with points of general interest . 
... -.:f-She does not type very well. 
_.:~. Then everybody but you and he agrees t.o the plan. 

·--··=-These two books are both alike. 
_ .... :::.. We haven't anything like that . 
....... ::-. I have drank two glasses of water . 

... _± I beard that you were not expecting us . 

....... :::. A new shipment of sweaters and blouses have come in . 

... .. :+.. It is good enough for me . 

..... ::±: I cannot go unless he sends me the money. 
_, ... ±. He lay lti11 t.o make ua think he was asleep . 
...... ± Between you and I and the gatepost, I expect he will lose his job . 
...... -::_ You have less letters to answer today. 

-····=··.How much each one of you manage t.o aocomplishl 
...... ±_ Wham are you trying to call? 
_..:::_ The reuoo I am late is I was detained by business. 
_::: A new order of ideas and principles have been instituted. 
··-·::._ The COWi were milked. and the horse fed . 
..... _±: When I was m yean old, my grandfather died . 
...... -±: I did not anticipate his coming. 

··-··=- There is an acceaa of moisture in the air to-day. 
-.... ± The telegraph pole is fifty feet loog . 
... _-±. He came near being nm over. 
·-··±. That ii ooe of the physical factors that is atremely difficult to control. 

Stop MN. Walt for hrtlaer laatl'llctioaa. 
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Estimating 
(Dnlled by Prof. L. L. Uai,alllty al Cldclao) 

You will be aabd to pve twmty estimates about facts that you probably do not know. Try to make 
your estimates as rea110118ble as pcaible, Try to find something in your experience, in your nadinc of ....,._ 
papen, or in your pnera1 lmowledee, that mables you to pve an intelligent estimate or guess. 

For ISOlll/)W-' If you are asked to estimate the number of children in the United States who were under 
fift yeara of ap in 1920 you would recall that the entire population is about 100,000,000. You micht ,uea 
the average length of life to be, let us say, SO years roughly. The mat five years of life would therefore include 
very rouchlY on~tenth of the population, and you would consequently give about 10,000,000 as an intelligent 
su- ol. the number of children who are under five yeara of age. This answer is nearly right. 

you are aaked to estimate the number of automobiles in the United States you might recall the approxi-
mate range of the highest automobile license numbers that you have seen in your state; you would recall 
roughly the population of your state, make any reasonable corrections to the ratio, and estimat.e the total 
number of automobiles for the entire COUDtry on that basis. Or you might limply say that, accordmc to your 
general observation, there seems to be one automobile for every ten persons in the population, and you would 
guea, a,xx>rdinely, about ten million machines. That would be nearly right. 

Proceed in the manner for all the questions, makina your estimates aa reasonable as you am with 
whatever infonnatioa you may be able to recall. 

If "°" caffllOC r,aso,s Old a qumo,,, _. so,u pus -,way. Make it look aa raacmable aa pmaible 
even though you may not be able to mbstantiate it. Do not use statistical tablel. 

1. Estimate the number of men in the police force 
of New York City in 1921. 

I -'/ ,,1 _Men 

2. Estimate the number of new boob published in 
the United States in 1921. (Thia meana number of 
new titles, not number of boob printed). 

- 3 (_ ,, t:' Boob 
3. Eltimate the number of firms maaufacturing 

furniture in the United Statel in 1919. 
J.;I c' ( Pinu 

4. Bltimate the altitude of Mount McKinley, the 
bipelt mountain in the United Statel-

__ .J..,.!. ... .. :.£.._ ___ .Peet 
S. Estimate the number of priaooen in all prisom 

of the United Statel in 1920. 
__ _j • • ····--' ( ·-······Priaooers 

6. Estimate the number of penona who died of 
pulmonary tuberculolia in New York City in 1921. 

__ f._:.~ .. :.:.._ Penona 
7. Estimate the number of foreipl born men of 

vot.inc ap in the United Statea in 1920. 

8. Estimate the namber of Bell Telepboaea in 
the United States in 1922. 

_il __ !..!.,! .. _. Telepboael 
Cole .. e-slpa ... .,__. .... ,__F elpaL 

1' 

You may use tbia apace for fieuriar. 



9. &timate the number of marriagea in the 
United Statel in 1916. 

,;,rv, 
10. Estimate the number of diwrcee in the 

United Statel in 1916. 
-!. h Divorce1 

11. Eltimate the mat of the Brooklyn Bridae. 
!pore mat of the Janel. 

I ff:f_.~ 

12. Estimate the number of penons engaged in 
farmin& in the United States in 1922. Include 
farmen' 1amu;. in ,oar estimate. 

_'I.! {rl'•/ 

13. Estimate the amount of sugar consumed in 
the United Statel in 1921. 

1..L!:.!.£..~ . ..I'oun& 

14. Estimate the number of wage earners in the 
printing and p11bJisbinc of newspapers and period-
icals in the United Statea in 1919. 

15. Estimate the total railroad mileage in the 
United States. 

I t•-f,1 ___ MiJea 

16. Estimate the total of the penona1 incomes in 
the United Statel in 1920 u determined by the 
income tu returm. 

17. Estimate the number of ~in the United 
Stat.ea with incxJIDea over 15,000 in 1920 . 

... t ... t ...... l __ c ___ o ...,, _ _.....Penom 

18. Bltimate the number of penom in the United 
Stat.ea with incomes over '500,000 in 1920 . 

.r----------Pi!ft01l8 
19. Bltimate the number of perlODI killed in 

railroad accidenta In the United Statel in 1921. 
~J 1-11 .Jenom 

20. &timate the number of incorporated manu-
facturins coacerm in the United Statel in 1920. 

,,. ,---u .-Pinna 
.... --. Wall fer ,..._ lull'IICII•• 

You may me this apace for fiewinl. 
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Reasoning 
(1-3) In the followinc problems, underline the word or words indicating the correct answers. Nothing 

is to be written. 
The following chart civea the complete pedigree of the familiee 000oerned: 

William Pitt • Jane Pitt Hugh Walpole • Maria Walpole 

Mildred - wJ;.-;;. •• • ·;i. • •• Lu~ - R~Ju, Mh P~ 

'------,-· M~~) I_ I 1. 1 
Alfred Jane Davtd Elisabeth 

(in (in (in Montreal) (in Montreal) 
Quebec) London) 

What relation was Elimbeth to Mildred? 
Answer: Cousin Step-daughter Step-niece Niece 
What relation was Robert Pitt to Robert Walpole? 
Answer: Cousin Uncle Step-brother Brother-in-Ja,r 
How many grand~ughters in C-anada had Maria Walpole? 
Answer: One Three Four 

All of the above persona lived in England unless otherwise stated. 
(4-7) Each of the following sentences is absurd but could be made reasonable by the change of a single 

word. Find such a word and underline it. 
Sample: I have three brothers-Paul, Ernest, and myself. 

He trudged through the pouring rain until he reached the house, stopped on the porch to wipe the dust 
&om his shoes, and then entered quickly. -

Mary started from the house and George from the gate simultaneously, but Mary walked so much less 
rapidly than George, that she had nearly reached the gate before she met him. 

A band of savages wearing nothing but smudges of war paint overpowered him, filled their with 
plunder and disappeared in the forest. -

The one-armed, one-eyed man fell upon the dusty road, but rose, brushed off his knees and hia elbotr 
with the slender fingers of his hand, and walked gaily off. 

In the very cold climates north of the Arctic Circle the O!IDUf do not blossom until late in July. 
The small child wu much lighter than the man, but since her end of the aee-aw was ah..2!Bf, abe kept 

him balanced in the air. 
The legs of the chair were so uneven in length that only two of them nsted upon the floor. -With his ear ,against the keyhole of the closed door between them, he distinctly saw the bluab came over 

her face when the worda were spoken. 

Go lo tlae •••l pa,.. Do aot wait for ••J .1 ... L 
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(8-9) In the following problem. underline the word or words indicating the correct answer. Nothing is 
to be written. 

In a certain territory 80 per cmt of the inhabitants were against German rule, and 60 per cent were 
against French rule. • • 

Were there any who were against both French rule and Gerntan rule? 
Answer: No One cannot say without further details. 
Were there any who were not against either? 
Answer: Yes No One cannot say without further details 

(10) In the following problem, underline the word or words indicating the correct answer. Nothing 
jg to be written. 

My nephew writes:" I have just walked here from Milford Forest, where I had the misfortune yester-
day to break a limb. I was thrown from my horse into the hedge; and the stimip caught my right ankle." 

Can you guess from this which he probably broke? 
Answer: His right arm 

His left leg 
His left arm His right leg 
It is impossible to~_ without.~er details. 

(11-12) In the following problem underline the word or words indicating the correct answer. Nothine 
ia~ t<{ be written. 

All the trains from this platform stop first at Ayton; but after that some go to Beaton and Seaton; 
and:others branch off to Deaton and Eaton. There are no other stations. The fare to Eaton and Seaton is 
fifty cents; elsewhere, twenty-five oents. 

Brown had a twenty-five cent ticlcet: and, although in a hurry, did not get in the first train, which was 
going towards Eaton. 

Wh~ do you think he is traveling to? 
Answer: Ayton B~ Seaton Deaton Eaton 

Either Ayton or Beaton Either Beaton or Deaton 
It is impossible to say without further information. 

(13--14) In the following problem, underline the word or words indicating the correct answer. Nothing 
is to be written. 

The witness said: "I heard my bedroom cloclc strike three-quarters of an hour after the first drop of rain 
came down on the roof. I was too sleepy to count the strokes of the cloclc, but I am sure it struclc an even 
number." The s1cy was clear until at least two hours after midnight; and the witness' cloclc stopped at a 
quarter to six that morning. 

When did the first drop of rain fall ? 
Answer: 8.1S A.M. Quarter to four 

3.1S A.M. S.4S A.M. -Impossible to say without further details 

Co lo tlao •••l pa... Do aol wail for ••J' ai,-1. 
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(1S-18) Fill in the blank spaces with concluaiom which can be correct.ly drawn from the given fact.a. 
Write only ooe word in each apacr. 

Givnajads 
A is higher than G 
B is equal to E 
D is loweJ'. than G 
C is higher than G 
G is lower than B 
B is higher than H 
A is lOWtt than H 
F is equal to H 
E is higher than G 

COff&huiotts / , 
Therefore A is... .. .. '°? ... than D 

Therefore F is ..... /4 .. ":v. .. : ........... than B 

Therefore His_ ____ .. < ....... than E 

Therefore D is. .... 4 ·-~~~-: '·< . . ... than C 

(19-20) A man went to a farmer to buy 3 pints of milk. The farmer had nothing but a S pint pail and 
a 7 pint pail with which to measu~. Without euesmng at the amount he sucxeeded in meuming out aactly 
3 pintl of milk with these two pails. Below are listed the different things he did. Mark them from 1 to 5 
in the order in which be did them 

...... 7. ... Poured from the S pint pail into the 7 pint pail until it was filled . 

. .. .. .!. . . . Filled the S pint pail 

..... /~ .. Emptied the 7 pint pail 

..... J. .. Filled the S pint pail 

..... ,.l. ... Emptied the S pint pail into the 7 pint pail 

21D 
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