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A STUDY OF SOME TEST RESULTS AND GRADES AT THE V. P, I.

The purpese of thies study is te discover the significance of
certain standurd tests given at the V.P.I te freshmen, the
relation of test results to grades, and especially the indica-
tiens of the test given in the English department. Fer this
reason higzh schoel zrades in ©Xnglish were included. The data
available were not entirely such as would be obtained in a
contrelled experiment, and the result saught was the utilization
of data at hand.

The tests used vere as follews:
The Iewa State Test for Chemical Aptitude.
] n " " " " fruining.
» " " " * Physics Aptitude.
" Cress English Test: scores in t»is test Ywd been used us
the basis for z division of the freshmun class into three grougs.

The proc=dure followed was te comrute correlations by the
Otis method, und to make distributien zurves for the several
grours of data. Average high school grades in English were
secured from the college records. The effect of the use of
test scores in a hyrothetical rrogram for college entrance
requirerent was also considered. Cemrarisons were made with
significant results from the Univarsity of Virginia and froem
other sources.

Whil- this work was done under the derartment of education
at *nhe V, I, I.,us8istance and advice area te be acknowledged
frem the Dean of the cellege, the departments using the tests,
and University department ef educatidn. Seme data are inserted
frem a previous study of intelligence tests by the writer.



Tegt Ferms and Distributioens.

The Cress English Teat: (Curve shown in plate I.)

This test cslls fer knowledge of the preper use of English
but net fer knowledge of English literature. Nearly half of
it refers te spelling and punctuation. Inspection zives the
impressien of an exam in high scheel English, and the mean score
made waus 72% of the possible score, er abeve the freshman grade
in English. Dr. Fergusen calls uttentien te the fact that is te
& goensiderable degree a test of mental alertness.

The distribution curve of sceres is very one-sided, the lewer
ene third ef the ssores being included in a leng slope and the
remainder rather ¢losely bunched. On the sssumptien that an
educatienal measure is most accurate near the middle ef its range,
this test is tee masy fer the majority of the students and its
correlatiens would be lewered in censequence. If used for an
eliminatien test for a lower fraction of the scases, the distribu-
tion found was suitable.

The normal course of satudy fer freshman English was modified
to ferm three variations suited te a4s many greups. They were
ag fellews,

0 star, & "sub-freshmun course."

l star, the usual freshman course.

2 star, & "more literary course."
The students were classified on the basis of the test, but on
account of conflicts students of certain courses were greuped
as fellews;

Home agonomics,2 star, (with some agricultural pupils.)

Business administratien, 1 star and 2 star.

Agricultural, O star, ( seme with heme ecenemics.)

The Iowa State Tests fer Chemistry Aptitude and Training:(plate II)

The aptitude test is in the nature of an intelligence test
m2usuring fitness for a particular branch of study. The true-
falss: typre of question is responsible fer one fourth ef the
tetal score, #nd may be responsihle for seme of the defects
noted. The distribution is very razged, also compressed, the
curve having one sharp peak and twe lesser peaks, too preneunced
fer chance cause, and therefore ne attempt was made te smoeth
the curve. This ferm would indicate that much reom fer imrrove-
ment was yresent, but the cerrelation with zrades was .50
The lewer 25% of scores, censideraed latar, happily coincided
with the first sharp aminence of the curve.

"he ghamistry training test results showed the lack ef any
considerable truining on the rart of most of the freshmen, and
of ceurse it could net be considered as fuir te the greup.



Cross Test.
Sigma = 21
Deviation - .17
Mean = 125

Plate I

Distribution Curves of measurements in Znglish.
(Freshmen, 1G25-8 )

H.S.Grades.
Mean = 83.5
Sigma = 4.5
Deviation= .05%

V.P.I. English Grades.
Meun - 6.3

Sigma = 11.7
Daviation = .17
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The curve shews a leng extensien en the right, indicating these
euses which had reseived training and benefitted by it.

The cerrelatien fer this area appeared high en the cheeker beard
plet. There was a gcensiderable bedy ef chemical infermation
gained frem ineidental seurces, and the serrelation of .40 with
third term grades indicates that aptitude er interest figured
largely in what is neminally an attainment test.

The Iewa State Test for Physics Aptitude. (Curve en plate II.)

This is a companion ef the chemistry aptitude test and was
given te sephemeres who were for the mest part included in the
cases tested fer chemistry in their freshman year. Low test
scores had been eliminated te a considerable extent by casualties,
a8 is evident frem the grarh. There is semewhat less irregu-
larity than in the chemistry test, but beth of the distributions
seem te show characteristic lask of symmetry, which is rrebably
due te uneven calidbration on the measure.

The feur patts of the test mey be described as fellews:

1 Math,(mestly algebra,) cerrespending te the math questiens
cemmen te intelligence tests generally. Time, 15 minutes.

2 Reading and apprehension; questiens to be answered after
reading paragraphs of text beok nature. Time, 15 minutes.

3 A.Number series, usual in intelligence tests.
B.Legiocil conclusions te be drawn frem statements given,
arranged as a "true and false type test. Time, 10 minutes.

4 General infermation on subjec*s related to physics, true and
false type, fifty quwstiens, Time 5 minutes.

The total time allewance of feurty five minutes evidently
requires fast work, but this 1is not greatly different frem the
usual test scheme. The large prorortion of true and false
tyre questions must be considered & disadvantage, but the
general impressien given is that the test would well measure
present ability, and that this ability weuld rartly represent
previous eoprortunity or training.

The self-correlation ef the Iewsn tests is given by the Iewa
State Cellege as .88, which would rank it in the cless eof
standard intelligence tests in this rescect.



Plate II

Distributien ef Iewa State Tests, V.P.I.

Chemistry Aptitude,
Freshmen, 1924-5
Ne. - 23
Maan = 40

Sigzma = ¢

wceres 20 30 40 50 ¢0 70 80 90

Physics Aptitude
Serhemeres, 1925-¢
Ne. = 181
H“n - 66-8
Sim - 1500
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The Thurstene Test.

This test, prepared by }r L. L. Thurstene of the University
of Chicage, is published by the American Council on Educatien
as their "Psycholegical Exauminatien." It has Yeen given
two years at the University of Virginia and is to be repeated
(in the faull ef 1926,) but with change of form.

Judging frem the sample it is an intelligence test with a
short exam. in Fnglish and arithmetic ineluded. Besides
being key subjects, thase give speecial as:eets shown in the
detail scores. The whele test seems not greatly different
from intelligence tests like the Otis or Terman, but is on a
larger scale and requires a lenger period for administratien.

High Scheol Grade Distributiens. (rlate I )

The distridbution curve for average high school graudes in
English. includes, of ceurse, none of the failures. The curve
is very much constricted, with few cases much abeve the mean,
(it is tee concave on that side,) and with tee few A grades for
a normal curve. Naturally the grades for a single year would
shev. more deviatien.

As these graudes are based generally on a rassing grade ef 75,
the numerical range is small, and practically frem 75 te 95.
On this curve sigma equals 4.5, which brings two thirds of the
grades within that range both ways frem the mean ef 83.5
It would seem that grades within such a small range could net
prorerly differentiate pupil attainment. The general tendency
of teachers te grade toward an average is commonly recognis-ead.

The total effect of the narrow range is that any small differ-
ence of standurd between schools reverses the erder of zrades
fer seme pupils. Even a4 rarking system, if rerfect, should
utilise the whole range, and in a wider range some adjustment
could be made fer geed and poor classes. It is suggested that
one difficulty found with objective tests in these schools lies
in the custem of high percentage grades, where a true test ten-
dency is te distribute sccres thru « wide range.



Cerrelatiens. (8ee Table I, page 6 )

In figuring correlatiens the Otis chart was used for cenven-
dence, and the effeect is that of the Pearson preduct-moment
formula. Tre two fermulas are:

Pearsen; r equals Sum Xy
) uaumx“‘su,myz

sum X°- sum y2- (y-x)2
2V sum x°sum y©

Otis,; T equials

The checker beard pletting of the data serves to locate the
correlation where it is net uniform over the variables.
There seems te be a general tendency of lew numbers te show
less correlatien than the average er the high numbers. The
usual rule that extreme sceres en tests are less reliable than
medium scor=s might acceunt fer some of this effect, but insta-
nces neted belew apparently indicate srecific charagcters of the
variables. It is to be assumed that in any large number ef
test results seme will be lew frem temporary and accidental causes
affecting the students.

In zenaral the results at the University ef Virginia harmonise
with these at the V. P. I. where they are cemparable. The
University results were frem an organised program fer the testing
of a psychelegical measure, and in the table on the follewing
rage are listed cerrelations which semam to threw lizht on the
restlts obtained here.

Cerrelatiens of the Cress Test.

The tabulatioen shows that the correlation of this test with
grades vw&s .45 for the first term and .36 for the second term.
The Uriversity result was .48 for the first term with Cross sgores
and fer the Thurstone test the correlations were .63 and ,48 for

the two terms. These relations are scertainly significant, but
net high fer the Cross test. The two tests are not similar
and they de net measure the same thing. Dootor Fergusons

view that the Cross test indicates mental alertness seems justi-
fied te some degree, and there is in effect a shert emuam in
English in the Thurstone test. However, in spite of much
overlapring ef functien, it se=ems imressible te conclude that
the Cress test, specifically in Bnglish, does net reflect mainly
the affeot of training in that subject.



Table 1
Cerrelations.
Cerrelation. Sigma. Mean. Ce-ef.of Dev. Ne.

Cress English test and 448027 21.9 123.6 .18 369
lst.term grades in English 11.7 66.4 .17
Cress English test .3572031 21.1 128§.8 .17 326
2nd. term grades in English 12.6 69.1 . 186
Cress English test . 4872027 22 125.2 .178 341
Av.H.S.grades in English 4.5 83%.7 .054
lst term gradea in Enelish «333£033 11.9 66.8 .178 325
Av.H.S. 4, 83.5 .048
lst term gradee 1n English .95554027 10.9 67.5 .162 304
2nd " 11.6 70.5 «165
Chemistry training test .396£037 11.8 52.2 . .227 238
3d.term grades, 1925 12.8 71.3 . 177
Chemistry aptitude test «4963033 6 46 .13 238
3d term grades 1925 12.8 71.3 .177
Physics aptitude test .4804038 13.6 ¢6.8 .20 181

* grades, 1lst term,1925-6
Physi*s ¢nd cheniatry grades abeve r :.bg

artitude tests r:-.d

. letter grades and physics test r = .45

Ag. class chem. grades and Otis I.Q. r z.43, .t95, +55

Coemparisen of V.P.I. and U. of Va. Results.
vV.P.I. University.

r for English lst term and Cross test . 445 .48
r " " r8sycholoz. test .63
r " " " " BEng.2nd term .55 . 6C
r " " " * av. F.S Eng. .53 <35
r " Cress test " " " . 487

r " (8ychel." " " " .12
r " av. college zrade " " .27
r " chemistry and English grades .50 .32
r " " psychel. test . .41
r " " " Cress " .20



The V. P, I. correlations are unavoidable lessened by the
segregation into grouys of the students. As the division is
made on the $est basis the natural tendency is to neutralise
whatever variable is mmasured by the $est. This is nominally
training, or the effect of training. The actual residual
corrélation found would include correlation within the groups,
any not sufficiently neutralised, and any factor like interest
or ability that might vary with the test result and act as a
multiplyer.

Relationships of Collage Grades in English.
Grudes for two terms are given below: (Session of 1925-6 )

Fall; No. A grades. A,B,C,¥ BE,F,% Mean. Sigma. Dev.co-ef.

0 star 180 4 28 43 63 15 24
1l star 105 0 22 31 64 12 18
2 star 135 4 63.5 9.¢ 73 12 20
Vinter;

o star 122 0 5% 32 63 13 20
1 star 92 0 4 Zg () 14 21
2 star 136 10 6l 1 72 15 21

(Means and deviation co-efficients from letter grades.)

As the means and per cent of failures for the two lower grades
are nearly the same, we must infer a difference of grading stan-
dard as to attainment equal to the mean difference of their
ratings on the Cross test. (This is,however, subject to the
incomplete segregation of the agricultural groups, but a separate
calcula?ion showed that their grades conformed to this general
result.

If the grading standard was one of increment of attainment
during the term, we should expect some degree of diffzrence owing
to the lower rate of attainment of more backward pupils, espec-
ially as the test orerates to some degree as an intelligence
test,and unavoidably so. It seams a not unreasonable conclusion
that the grades of the lower groups at least do not represent
the same quantity of attainment for either the term work or for
total capaucity in English. It would also appear that a slow
studeant who made a higher group because of previous drill, would
have more required of him than is required of a bettar student
with poor rreparation.

The highest,( 2 star,) group,showed grades more n:arly appro-
aching the placement we should expect if they had heen given to

the gima pupils in a course alike for all pupils. It is



Table II

Educational Measurements in English.

Cress test V.P.I. Grades for fall term, 1926-7
sgores.
140-165 A B c D E F T
140-165 4 25 33 22 7 2 93
125-139 0 8 18 45 18 11 100
110-124 0 16 31 24 11 87
65-109 1 3 12 28 26 16 86
Tetal 5 41 79 126 75 40 366
H.8., Grades,
4 yr.average
A 0 4 b 1 0 0 ©
B 2 23 22 13 7 3 70
c 2 39 64 36 13 163
D 0 4 17 28 23 15 87
Tetal. 4 40 79 106 €0 31 320
H.8. Grades Cress Test Sgeres.
a8 abeve. 140-165 125-139 110-124 65-109 T
A 3 1 2 1 7
B 25 22 10 8 75
c 39 52 47 30 108
D 14 23 20 33 90
Tetal 91 98 79 72 340

Nete.- Numbers in abeve tabulation de net cerrespend exactly
because of missing data for seme cases.



possible that interest in the subject to a special degree
agoompanied the higher tests. It is also possible, judging
from the shape of the Ctoss test distribution curve, that these
purils were not sufficiently measured by the test, (it was too
edsy for them), and that the course was not suficiently differ-
entiated from the one star course, ability as well as attainment
being considered. However, there is no reason why the group
should furnish any given proportion of failures.

The two star grade distribution rerresents one that could
quite possibly result after a rather rigid sorting of college
entrants by a thoro test for preparation, with an element of
intelligence test added.

Theoretically the fitting of the English clauss work to the
rupils should have produced a narrower distribution of the grades.
Actually it is about the same as in chemistry, when figured from
letter grades. The correlation of first and second term
grades was .55 at the V. P, I. and .66 at the University.

A wider range of grades here would have increased the correlation
and. this wider range would result from a uniform course for all
pupils.

High School Grade Correlations. ( See tabulation, page 8 )

The correlation of average high school grades in English and
Cross test scores was .49, rractically the same as V.P.I. zrades
and scores. Considering the variety of schools represented
this is high enough to remove some of the criticism directed
azainst high school grades. However, the lower test scores
were more random with respect to grades than the better test
scores.

Average high school English grades and V.P.I. grades correlated
only .33 and the lower college grades seemed quite random on the
checker board plot. The corresponding University result was
.35 for English. (For math r equalled .25 ) The element
of industry,at least,ought to remain reasonably constant for
botkh college and high school work, and ability quite certainly
would, but not ability at a different task. It is diffisult
to account for these low correlations as due to merely errors
of measurement.

The results ve have from plotting hich school and college
grades are what we should have if we plottad two hundred ratinzs
that were reasonably consistent, and then added 6ne hundred more
that were low on a college standard, but which had been given
high school grades all the way from D to A or the equivelent,
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Table IIX

Cress Bnglish Test Rssults, 1926

VOPOI. vo.oIo uU. of Va. v. & ..
Beys. Girle. Beys. Girle.
Hizh 10% 151 152 156 158 156 157
lst Quartile 136 13 149 148 149 154
2nd . 124 12 136 135 132 144
3d . 112 119 125 125 120 137
4th ° 96 101 106 115 1010 120
Lew 10% 71 84 95 99 : 89 110
Q. Avearage 117 122 129 130 128 139
- Deviatien 1205 12 11.5 909 15-4 70‘

Summmrised Results ef State High 8cheel SBurvey.

Ne. Tntellizance. Rnglish. Read. & Cem. Math,

(Norm for Seniers,) 147¢ 37.6 20.7 19.4
Jeffarsen H.S8. 225 153 50 23 <8.9
Staunten " 33 149 43.¢ 24,2 5.
Petersburg " 5% 176 42.2 23 17.
Average 313 155 48.8 23.3 6. ¢
10 lew schoels 112 100 3.3 12.2 12.¢
Tetal averaga, 1182 136 17.7 20.2

Cerrelatiens: (f~9m weighted medians)

Ne r
Intelligence sgores and math., 1130 .go « 05
. ., " * reda.& genm. " . 837 .02

1.5,

#(Terman intellizence test was used, and mediun scores are given.)



This is not only evident from an inspection of the plot, dbut we
find that we have no gain in selectivity by combining high school
grades with low test scores to indicate probable college
failures. The correlation is therefore localised among the
better students, and this seemed true whether these were picked
by the Cross test or by college grades. If the better rupils
came from better schools, then the grades were defective in the
poorer schools.

If we take a gchool grade as representing usually a rate of
attainment, and college work as being at a different rate, or
on a higher level of difficulty, this may account for some of
the apparent contradiction. Quite rossibly the test may be a
better criterion of school grading than the college grades.

The University of Virginia report gives the data below:

Students from; Mean psychological score. Courses passed, %
Va. non-city schools, 28 59
» city " 47 70

The report states; There are reasons for believing that the
difference in the scores of these groups is due more to the
natural ability of the students than to the character of the
schools from which they come.

The writer would sugzgest, as a hypothesis only, the following:

1l That low correlations are due largely to certain high school
classes which produce cases found at the bottom of the test and
of the college grade distributions,

2 That the high school grades of these clussds are the resulsy
of a ranking method of zrading, aprlied in & course of study
adorted to low zrour capacity;

3 That these clusses will be found usually in certain school
Fopulations of low intelligence on an average, which may be
regionally distributed.

The only sufficient test for this would be direct measurements
of adequate numbers. A condition of extreme variation was found
by the writer in a previous study of agriculturul classes.
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Results of the State High School Survey.

The figures from this survey, which is yet unpublished, were
furnished thru the courtesy of Mr Dabney Lancaster of the state
board. The survey was limited to certain schools,or divisions,
assumed to be tyrical, seriors being measured. The figures
in table III are from the medians furnished and are mathematic-
ally approximate.

The correlation of median scores in math and in the Terman
intelligence test was .50 The correlation for intelligence
with "reading and comprehension" was .84. This is high
enough to give strong endorsement of the test accuragcy, (not
validity.)

The ratio of scores in the large schools to the small sghool
scores was about two to one in a4 large number of cases, and this
ratio obtained in all the tests used. This wide ratio of score
medians has rrobably more significance as to the reliability
of high school grades than has the average score.

The following inferences from the survey seem justified:

1l Low academic standards accompany low intelligence ratings
with some noticeable exceptioms.

2 Promotion policies and rresumably graduation requirements
vary to an extreme degree.

3 8Since the scores in math and English represent a long course
of study in these subjects, both attainment and rate of attain-
ment vary with the intellizence score.

4 The attainment score must be oconsidered with reference to
the number of years in school to et rate of attainment, and
this number will vary with the promotion policy.
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Correlations for Chemistry.

The correlation of the Iowa State Test for Chemical Aptitude
with third term grades in the session of 1924-5 was .50
The test was given in October of 1924, but third term grades
were used to get away from the highly variable factor of prep-
aration, and in consequence not ald courses or entering pupils
are represented. The correlation of first term grades at the
University of Virginia was .41 with the Thurstone test. In
this case the special subject test is clearly superior to the
general psychological test, but the University correlations
were lower for chemistry than for other subjects.

The correlation of second and third term grades at the Univer-
8ity was .57 and at the V.P.I. it was .50 In this case a
special test given six months bafore, in an hours time, wus
about as good an indication of future grades as a previous
terms work, and we have now no better predictive measure than
a previous terms work in the same subject.

The correlation of English and chemistry zrades at the Univer-
sity was .32 and at the V.P.I it was .50 This surprising dif-
ference must indicate more of consistency here. It is possidle
that a technical school presents a special case, and it is probdb-
able that the division of the English classes gives gives more
of fitness of ruril to class work, and a better chance for indus-
try to count, with more tolerance for difference of preparation.

The Cross test scores and chemistry grades correlated only .20
This makes the Cross test one with a limited field, and not
highly significant of general ability.

The correlation of the test for chemistry training was .40 for
third term grades. The checker board plot clearly showeé the
correlation a8 localised in the better half of the scores.
8ince formal rreparation was largely lacking, it is to be inferred
that interest, ceneral information, and aptitude were the main
factors concerned.

The Otis test for intellizence was siven by the writer to
agricultural and agricultural educution freshmen for two years.
Correlations found were .43, .65, and .55 The intelligence
ratings were found by the writer and others an aid in estimating
the rossible prosress of purils who were not making good
progress, and in stimulating c-rtain pujpils.
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Correlations of the Physics Aptitude Test.

This test vwas given to sophomores who had rreviously taken
the corresponding chemistry test in their freshman year.(1924-5)
The correlation of the t&st scores with physics grales was .45
using letters, and .48 using numbers. Because of certain
uneven conditions due to difference of courses znd similar
causes, the grades furnished would not give the best possible
correlatioén. It is therefore doubtful if the test should be
Judged less significant than the chemistry test because the
correlation is lower. It is also to be considered that low
test scores to be expected from some of the freshmen were
eliminated in the process of promotion. The sophomore prep-
aration, however, would be more uniform than the widely variable
freshman preparation.

The correlation of the two test seores and grade correlations
with the respective scores are about the same. This seems to
indicate that the two tests did not indicate the same thing,
that is, the difference between test rankings and grades, due to
such factors as industry, was not greater than the difference of
the test rankings for the two subjects.

The correlation of grades in the two subjects was .65 which
shows a large common factor that mizht be industry combined
with general ability. This is in fact equal to the average
correlation found at the University for grades in two successive
terms of the same subject.

Appurently the value,or need, of the sorhomore physics test
would be greater if there were not rrevious college records of
the same students available, but the test results would still
afford a ratio of indicated ability and accomplishment.

The writer would rate the efficiency of this test for its
purpose as equal to that of the chemistry test.
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wffect of Grour Segregation of Classes in English.

The muin purpoees served by the division into three grours
of freshman English Classes, with a corresronding difference in
coursecs, are as follows:
'l To give the training needed by each group.
2 To improve class room instruction by methods possible with a
homogeneous group.

It is assumed here that these purposes were realised in fast.
In this connection the bulletin for March, 1927, of the American
8bciety of University Professors makes the following statement;
*The practice of sectioning classes is developing raridly."

Clearly, if the purpose of the grouping is to remove a variable

like training, the test used is suited rather than & rsycholog-
icul test. If a Lelmanent rating of ability is wanted, then
the test used is only indirectly useful, and for the purrose of
the course adviser the results are only suggestive as to ability.

If the English course required for graduation is only a required
reriod of study, common to all of the same curriculum, then the
division into starred groups is permanent in its effect on the
material of the required course. It is not desired to criti-
cise the method for the condition znd purrose as they exist,
but this method of segregation does not seem to follow a grading
irinciple generally applicable thru the college.

The courses in physics and chemistry offered in certain curric-
ula are shorter than in engineer courses, and generally assumed
to be easier. This makes a segregation of grours similar to
that of the English department. but based on student choice,
under the course adviser, and adopted to vocation. To be
consistent we must assume that cajacity in English is independent
of vocational purpose.



Plate IIIX
Chemistry Grade Curves.
(Numbers reducad te per cent ef tetal.)
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Frashmen, 1924-
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Mean = ¢9.

(frem fum-rical 3
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College Grade Curves.

All grade distributions studied showed an upward bend at the
very low F grades, doubtless due to students who made no effort
to pass. With this probably inevitable exception, the com-
bined English grades made almost an ideal bell shaped curve,
letter grades omly being available. The chief defect is that
there are not enough A grades and too many just below, in pro-
portion. The mean is 66.4 ( 8ee plate I )

The chemistry grades for two successive years show a greater
deficiency in the urrer grages of the curve. It is what
would result if some of the best students in a fair sampling
had removed elsewhere, but it might also result from an insuf-
ficient distinction between the best and the good students.
The per cent of A grades would be increased by the elimination
of any number of failures and is so increused in the uprer
clusses. The curve of total grades for all except lad
classes shows a less prorortion of failures but the same char-
acteristic at the urper end. This rortion, in faot, tends
toward & straight 1line for a considerable srace, where it
should have a reversed curve. ( See plate III )

The Oollege Examination Board uses for their letter A grades
the best 7% of the scores, and Dr. Ferguson, in the U. of V.
report suggests 10%, five classes being formed in each case.
The freshman graudes examined in the three subjects guve 3% to
5€ of A grades.

If it is true that any educational measure tends to be less
accurate at the extremes, then our grades tend to be less accur-
ate as the students work becomes better. With a 1limit at
one hundred all the deviations from the true grade tend to bve
in one diraction as the 1limit is arproached.

The only definition discovered for an A student was, "one who
knows as much as the instructor thinks an A student should know."
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Selectivity of Test Results.

S8election by the Cross Test:

The effect of @ hypothetigal selection of freshmun students
by the Cross test is shown below;

Fall, 1925
Cross scores: B& F Ratio. Av. quality credits. Ratio.
Low 25% 50% .2
Upper 75% 257 2 :1 .55 1: 2.2
Winter.
Low 25% 394 .38
1¢ 2.4 : 1 .78 1:2

An effort to combine high =chccl gradas with test results to
get better selectivity was a complete failure. This is in
8pite of the positive correlation found previously, but as was
noted correlation failed in just this area of low test scores
and low college grades.

Since the test applies to a subject in which the students
have had a long period of preparation, and since the test applies
to attainment rather than to aptitude, the selectivity seems
low. But the segrezation into grours makes the grude reliabil-
ity also low. In an effort to secure light on this factor, as
many cases as possible were traced from the O star freshmin sec-
tions into the following sorhomore course in English. Of the
61 cases found, only 17 passed in the fall term of 1926. (28%)

The grades in this course were highly variabvle, urd extremely
low in the cuse of one instructor. We have therefore no
rositive staundard by which to judge the test results, dbut on
the face of the returns 17 purils passed the sorhomore fall
Bnglish on schedule time from an initial group of 160 cuses in
the 0 star freshmun sections.

It seems reasonable to draw the following conclusions:
1l That the Cross test selectivity would be much greater thun
indicated above if there were any accurate basis for measurement.
2 That the effect of the course given had not mande the low
groul as a whole capable of the usual vork in English,

From & report of the results of the Cross test in a nimber of
Viirginia schools the following figures are inserted: (See table IJ)

V.P.I. Boys. Girls. ¥.& ). Boys. Girls. Us of V.
Average score 117 122 128 139 130 °
Q. deviation 12,5 12 13,4 7.4 9.9



1R

The reprort includ~s the teachers colleges and the results
run consistently higher for girls and leave the V.P.I. at the
bottom. The quartile deviation here is only exceded by that
for W.& M. boys. In this connection it is to be noted that
the curve shown on plate I indicates a fair rating for the
majority of the students, but a very low rating for the fraction
constituting the abnormal long slope at the low score end of
the curve. Elimination of this group would give a fair aver-
age goore, & reduced deviation, and a more normal curve.

Referring again to the hypothesis of a group of schools low
in both academic standards and av:rage ability, it will be seen
that this will satisfy all the conditions noted in both high
school and Cross test data compeared with college data.

Selectivity of the Chemistry Aptitude Test.

The results of elimination by the chemistry aptitude test are
illustrated below, the grades used being those for the third
term of the session of 1924-5.

Test sgore. E & ¥ grades. Ratio Quality credits. Ratio
Low 25% 34% , .43
Upper 75% 115 1:3 1.09 2.5 : 1

lo better selectivity was gained with a smuller percentage,
as the low 25% coincided with the lower sharp peak of the curve.
The chemistry training test gave results too poor to be of any
predigtive value here, and begause of its low correlation in
the low test scores mainly.

As a comparison there is given the record of a rereating sec-
tion which took second term chemistry during the third term.
359 of t-is section passed and ¢5% failed. The repetition
was due to acocident of circumstance in some cuses and grades ugp
to A were secured.

The cost of teaching purils of t-is groupr who passed is twice
the normal on account of the repetition, and this is to be mul-
tiplied by approximately two on account of the low per cent of

returns. But the showing of the low test group would approach
this. The disappointing feature of the test showing is that
low test scores go with grades ur to B. If the self correla-

tion of the test is .88 and thzt of grades 70 to 80 as given by
most investigators, there would be some cuses of marked discregr-
&ncy due to the inugcurucies of both measures, and there is some
presumption that such cases us are found in the most unlikely
Flaces rerresent inaccuracies of grades.
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S8alectivity of the Physics Aptitude Test.

The selectivity of the physics aptitude test is largely affec-
ted by the previous selection by promotion. Of the ten cases
of physics students rated below 60 on the previous terms work in
chemistry, only two made a grade as high as D.

Below are given the computed results:

Test scores E & F grades. Ratio. Quality eredits. Ratio.
Low 25% 5 .18
Upper 75% 26% 1: 2.2 <69 3.7 : 1

This is about equal to the chemistry test results, but a test
applied to freshmen might have given higher selectivity than the
chemistry test. . A selection on a test basis in the sorhomore
year is, in effect, a selection on a combination basis.

A selection of the low 10% of the scores shows (0% of failures
and no grade higher than C.

Teat Selection at Other 8chools.

By making computations from the University of Virginia report
of the Thurstone test we have the following:

Probable term hrs. passed. Remainder. Ratio.
Low 1 5 32 l1: 6.4
Low 25% 12 24 1 :2.8

At Bryn Mawr College the Thurstone test was given to four
successive freshmun classes, and with it an attainment test
of a general nature. The following is taken from the report
in the Journal of Bducational Psychology:

Low scores with the sests were compared college grades on
three different plans us given below,
1 Flimination of the low 10% of the attainment scores.
2 Eliminatiom of the low 10% of the intelligence scores.
3 Elimination of cases common to the low 25% of both tests
and about equal in number to the other grouys.

The figures following giv: the plucement of the low groups
in the class ranking system used in this college; totals of the
four freshman classes are used.

Plan. Rank, 0-24  25-49  50-74  75-100  Withdrawn.
1 23 12 7 1 3
2 17 19 7 3 0
3 19 13 7 0 1
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At Bryn Mawr Collegze the Thurstone test was given to four
successive freshmanc classes, and with it an attainment test of
& general nature. Low scores with the tests were compared
with college grades on three different plans as given below;

1 Elimination of the low 10% of the attainment scores.

2 Elimination of the low 10% . of the intelligence scores.

3 Elimination of cases common to the low 25% of both scores
and about equal in number to the other two grougs.

The figures below give the placement of the low groups in the
class ranking system used in this college; totals of the four
freshman classes are used:

Plan. Rank, 0-24 25-49 50-74 75-100 VWithdrawn.
2% 12 7 1l

1 _ 3
2 17 19 7 3 0
3 19 13 7 0 1

The sedond plan is clearly inferior to the other two, altho
when the work of succeding years was considered the selectivity

tended to increase greatly. The third plan gave better results
than either of the first two, altho the intelligence scorss gave
better predictive effects with the advanced classes. Using

the third plan, student records for two full years showed one
"above average" for nine "below average™ for the group conside
ered, withdrawels counting as below average.

The following is inserted from the Manual of Scholastic Apti-
tude Tests by The College Entrance Examination Board:
"A combination of board examinations, school records, and test
scores ,worked out at Princeton, gave an actual correlation of
«795 with academic grades over a period of two years, indicating
the presence of an admission criterion correlating about .80
with academic success for all applicants.”

None of the measures used at the V.P.I arproached this rredic-
tivity and none developed any sharp distinctiop. We have at
Fresent, however, low high school grades occurring with good
college grades, in English at least, and the successive terms in
Englis» show considerable discrepancy. Presumably rhysical
condition is resronsivle for part of this.

There are not the data at hand for discovering the possible
-remni-g8 at the V.P.I of such combinations as are described above.
As noted, our high school reccrds must be affected by known var-
iations of standard. With all the discrepancies found to muke
selection imrerfect, it would seem that the only rresent basis
for po'iav in college entrance requirement is one of cost and
probable return, to pupil and college, with a limit somewhere the
point of diminishing returns.
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High 8chool English Teaching.

It is desirable to draw any deductions as to the methods of
high school English teaching that may be shown by the data.

The need for one "sub-freshmaun" course certainly indicates de-
ficient attainment for a considerable part of the class. The
Judgement of the department head was,"They need more formal
grarmar; they do not know how to make sentences." It has also
been urzed in some quarters that drill in parsing, etc.,devel-
oped the analytical faculties.

If the deficient pupils came from classes where English was
generally deficient, then more time given to training would not
be =njust to brighter purils. Aside from more careful and skilid-
ful teaching, the question is one of the returns to be.guined
from more time to be given certuin lines. If th. hackwicdness
of the class as & whole is due to low average intelligence, the
returns will be proportionately low with all subjects, but not
to the same degree vith all subjects.

A survey of some western schools for attainment in arithmetic
showed that, with extreme variation in method and result, the
fuctor of time given to the subject vias submerged in other fac-
tors. With the present demand for time for diverse purposes,
it is imrortant to remember that school time given to drill is
only one factor in the development of a capacity, and a diminish-
ing factor bveyond a certain point. Probubly a chief demand
from other college derartments would be for the capacity to read
and understand English, something akin to the analytical faculty.
But tvis faculty is usually considered not as an attainment,
but as a mental endowment, carable of considerable cultivation.

The disrroportionate number of failures in the lower English
grours indicates a low rate of increment in a course supposed to
be adarted to their needs; but there «re also many good grades
of students who started from a low initial attainment as meuasured
bv the test. It is also to be considered that freshmen rerre-
sent a selected group of high school graduates, in which selec-
tion interest is higzhly important.

The need of better English in many schools is therefore clearly
irdicated. There is nothing in the data here to indicate the
method of teaching needed, more formal grarmar or other method,
but it may be aussumed that with the demand from other subjects,
not too much time will be given.

Practice in reading "to get the idea" is « development in many
8chools, and noted at Blacksburg us jarticularly successful.
This begins in the lower grades. The agricultural class study
lesson is also practice along t-is 1line.
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High 8e¢hoel Grading.

Tha narrow range of high school grades is an obvious cause Of
overlapping and consequent confusion. The coefficient of
distribution of all these grades rerresented in the freshman
course was .054 That for the college letter grades was .17
In the high school grades sigm: equals 4.5 and the mean 83.7
Therefore two thirds of the grades are from 79.5 to 87.5, and
even a small variation of standard vould reverse grade as
between schools.

The Cross test correlates .48 with uveraze high school grades
in English. This arprroaches all ve could expect with the con-
ditions just noted, but the correlation broke down in the region
of the low test scores. Therefore the inaccurate grades
aprear localised in the schoola of leow attainment standards.

The history of low test scores in the college work indicutes &
low rate of progress on the average. The University study
considered cases from clussified groups of rreparatory schools
and reported as follows; "Any given grour did about as well or

&8 poorly in the more distinotly psychological tests &as in the
tests of subject ratter." The trend of all the data in gemeral
is toward u grouping of low attainment scores, low psychological
scores, unreliable high school grades, and low college success.

We have to consider the actual rroblem of & teacher who may
have a class of low I.Q. This class may be augmented by re-
Featers from the class above, but rrobably not by acceleration
from the class below because there is little aceeleratian in
fact. The natural and probably the proper course for the
teacher to pursue is to adapt the amount and character of the
work to the class capacity. Grading will aprroach a ranking,
and any attempt to impose & standard will require strong support
from authority and precedent. The effeot of & high standard
under certain conditions muy be that of unfortunate discourage-
ment to interested pupils.

In 80 far as the function of such « class is to prepare purils
for higher schools, it can give no better rrepuration than the
modified course rentiored above, unless to exceptional pupils.
The deficiency then is in the orrorturiity for pupils nuch above
the local average, and in the grades compured to & standard.

The ideal of equual orjortunity for all is not an ideal of equal

s tandards, and the local class is a8 much ehtitled to & course
fitted to local needs, us is the speciul class in a large school
- with secregated grours.

A stute wide standardised course nust be predicated on a certain
evenness of materiul in humun form. Eliminution from a class
to this end muy leave any residue down to zero. The large
schools have wisely saught relief by uiversity of course and by
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special segregated classes. The rural school can have little
diversity and the group tyre is nearly fixed by the munjorkty.
Repetition sf a standard grade course for two years hardly meets
the needs of the puril, tho a reduced number of studies may, in
soma cases, The age of these slow rupils is also to be con-
sidered and the questinn whithor hich school graduation should
be made unauttainable for most of them.

The necessary infecrence from all this woud seem to he, that a
ntatg syster must wssume local and temporary variation in class
material; that coursee taught will be modified accordingly, and
that grades given will b3 uncalibrataed if & ranking rasis is
tolsrated. Any lowering of standard should be accompanied by
an acceleration of bdright pupils thru the crad=s. Also an
attempt to make the system more elastic would call for an inde-
pendent measure of ability as a guide. The effect of a stan-
dard . xam wonld b, # continual redistribution of classes, with
or without discretion.

The above is in effect ama apolocy fer grades not warranted by
state standards, but evidently such gradcs arc not a derarture
from the rresent practice. The problem from the collaga
standpoint scems to be not in the natur of the course offerred
to high school pupils, but in the credits for college entranaea
from such courses, and this nust always be & subordinate consid-
eration in high school work.

It is true that there is in New York thconexamplc of the state
regents exam, which is chirged with mhking w system of sdncation
subordinate to a system of grades. Bnt any dggrce of real
locul autonomy will tend to make the grades subordinatc.

The following suggestiors, obtained from various sources, are
offerred as aids to meet local conditions:

1l A reduced number of studtes to be carried by somc mrils nf
alow attainment.

2 JYuch more acoeleration thru orades of exceltionally brigrt
ruriis.

3 A direct measure of int 1ligcnec, syatcmatically used a8 a
guide to pupil tasks and availadblc for collcge inspection.

4 The jumior high school typc of curriculum.

5 A firal year Lreparatory to college in aome school suited
to that purrose.

¢ High school graduatinn to he inderendernt of fitress or
certificution for college work.
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Reliability of Grades.

It seems & proper part of this study to estimute the relia-
bility of the means of grades considered. The chemistry
freshman third term grades for two years are at hand and the
means are 69.4 in 1925 and 65.3 in 1926 with numerical grades.
The formula offerred by McCall for the chance variation of a
difference is;

8.D.(Z sigma) Diff. = ‘/(s.n. gegggg_e_l);ﬁ- (S.D. l;agy;g_}_l_,g

S8ubstituting for the two chemical grades we have;

S.D. Diff. = \/(lzva‘za%-- + 15‘,% S 1;42

Three times the standard deviation is taken as practical eer-
tainty, and three times 1.42 equals 4.26, just over the grade
difference. Therefore the difference is substantially impos-
sible if errors of sampling are considered alone, and half the
difference would be improbable.

There were in fact small factors known that might affect the
grades, but the writer feels unable to have formed an estimate
of either the direction of amount of any change from a knowl-
edge of the conditions. There is also the possible influemce
of changing factors which affect the freshman personnel, since
the formula considers only the tidal effect of chance movement
of permanent factors, and not a change of factors.

The example indicates that any deductions from a difference
of grades such as the above must be very cautiaus. There
are at hand figures compiled in 1920 by Mr Hibspun, showing
compaurative grades for the agricultural grours of the freshmun
class and for purils from agricultural high school classes.
These grades show differences up to three or four points, and

in gzeneral in favor of the agricultural work. But sigma,
computed for these smuller groupd, is about two, and there
differences in the courses graded. In the absence of any

direct measure it seems that such differences can be no more
than suggestive.

The Cross Test furnishes au direct measure for attainment in
one subject. The mean score for agricultural groups was 101
and the mean of total scores 123.0 In this case the standard

deviation of the diff-rence was 2.5, and the difference must
be significant of training or special ability, perhaps of high
school grading, in the cases considered.
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Effect of 8chool Age on Grade Averages.

The state report on elementary schools cglle attention to the
effeet of "number of years in school®™ on data for the progress
of purils. The younger purils in any grade commonly raised
the grade score for attainment, and of course promotion policies
affected the number of years required to reach any given grade.
A grade mean of attainment therefore does not represent a rate
of progress, credited to either pupil or teacher, unless the
nimber of years required are considered.

This variable factor may explain some of the discrepancies
in the correlation of intelligence and attainment, It would
yresumably bear on the question of college and high school
correlations as well.

If a strict standard is to be maintained the age for grade
and average high school graduation age will vary inversely
with intelligence. But if the graduation age is to be kept
down to some age suitable for the conditions of local commun-
ity 1ife, the standard will vary. It was noted that in a per-
sonul survey of four local high schools, the two smaller schools,
of lower mean intelligence quotient, showed no consistently
greater age for grade than the two larger schools.

In one case in the above survey & pupil of intelligence quo-
tient 112 showed an evident history of lask of opportunity.
But in most cases the retarded pupils had & low quotient.

The average age of high school seniors found was 17.4 years,
figured for Sept 1lst. The average age of V.P.I. freshmen
was given at the Deans office us 18 years and 10 months.
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Conclusions.

(The conclusions below are based on the data mentioned and
their validity is limited to this extent.)

The predictive value of such tests as the Cross and the Iowa
State tests is demonstrated. Scores of such tests, or of more
comprehensive tests, should be available to the course adviser.
The long range effect is significant,

The data considered show a wide variation ir the rreparation
of college freshmen, and an equal variation in ability.

The sezregation of English cluss groups at the V.P.I. is
aprarently beneficial and necessary because of uneven prepauratiaon.
The permunent effeet does not equalise training, rreparation in
the subject, or the requirement for college promotion.

Ve need some measure of ability. The nearly complete absence
of correlation between high school grades and the Thurstone test,
and the low correlation between such grades and college grades,
show that ability is not sufficiently indicated by our college
entrance requirements. Presumably we are offering lower stan-
dards for entrance to graduates of small high schools than to
graduates of large city schools.

The privilege of selection of students for college work must
be accompanied by the resronsibility. It is unfair to make
the high school course & college preparatory course, or to make
graduation derend on college fitness. The co-ordination of
college and high school should be on of co-operation, rather
than one of common function and universal transfer.

The present college grades in the subjects considered do not
show the presence of a sujerior fraction characteristic of the
curve usually assumed. This micht resuly from the grading
system or from some fuctor of selection in the student body.
The presunption is that the grading is defective, and that this
should be modified to show more discrimination between the good
and the best.

High school graies have a narrow range, « consideratle rroror
tion of unreliable grades, and indicate attainment better than
ability. Direct standard measures of both intelligence and
attainment are needed.

The difficulties surrounding hig' school grading are such as
to make grudes imrerfect for predicting college success.
The variations in both attainmert and ability are largely un-
megsured and probably una;preciated.
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MANUAL OF DIRECTIONS

Purprose ofF 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 sentence structure in speaking and writing.
It is suitable, however, for all grades of junior and senior high schools.

The day has passed when high school 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 measurement. It is generally conceded
that the teacher’s judgment of a student’s ability in any subject, when sup-
plemented by a knowledge of the score of the student in a standardized
test in that subject, is far more likely to be accurate than when not so sup-
plemented. The present test is not intended to take the place of judgment
of ability on the part of the instructor, but to aid him in making that judg-
ment — to furnish an objective, impartial measure of ability, one not sub-
ject to the so-called personal factor in judgment.

The purpose of the test is to obtain an accurate, objective measure of the
ability of a student to use correctly the common Enflish forms in order to
compare the ability of the individual with others of the class, to determine
the special needs of the students for certain kinds of instruction, to measure
the progress of a student or a class in learning the correct forms of English,
to compare the ability of one class with that of another, ete. The teacher
may compare not only the relative progress of different individuals but also
the relative efficiency of different methods of instruction.

NATURE oF THE TEsT

The Cross English Test is issucd in three similar and equivalent forms,
designated as Form A, Form B, and Form C. The test covers the use of
the expressions commonly employed in speaking and writing. It makes no
attempt to test the student’s knowledge of authors and pivces of literature ;
neither does it touch upon paragraph writing, the construction of a whole
composition, or upon the finer points of rhetoric.  Its field is the sentence,
the fundamental unit of composition. The author has observed that there
are certain *‘ key ” errors. The person who pronounces then as if it were
spelled thin, or says genuwine and labatory, or writes fourty and seperate, will
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2 Cross English Test

probably exhibit all the way through the test similar evidences of crudity
or lack of education. In every section of the test the author has drawn
upon his extensive observation of what young people say and write, and has
selected as far as possible these *“ key * errors.  Care has been taken also to
introduce no item concerning which there is doubt or difference of opinion.

Some sacrifice has been made in order to reduce the whole test to objective
forms. The author is well aware that students will not make exactly the
same errors in choosing the correct spelling of a word from two possible
printed spellings, or in choosing the correct pronunciation of a word from
two printed phonetic spellings, that they would make if they were writing
the spellings from oral dictation or orally pronouncing a series of printed
words. But the large advantages of a wholly objective test more than
compensate for the slight disadvantages which accompany the selecting and
checking of printed spellings and pronunciations.

The obvious errors of the uneducated person in spelling, in pronunciation,
in the recognition of what constitutes a sentence, in punctuation, in the use
of the past tense and past participle forms of verbs, in the use of nominative
and objective forms of pronouns, in the use of English idioms, especially
those involving a choice of prepositions, and in a few other commonly
recognized miscellaneous faults are the materials from which this test is
made. These are all of the common and typical crrors, and all of these are
fully represented in each of the three forms of the test.

STANDARDIZATION

The test in various preliminary forms has been used by the author for
the past six years as an exemption test for college freshmen.  High school
graduates coming into college wished to be excused from taking the required
elementary course in English composition. Tests were made up for these
groups. These were kept in mimeographed forms, and finally the best items
of all of them were combined into two printed forms which were used for
three years. Some additions were then made to the two printed forms and
the whole thrown together into one, which was then divided into three tests
by taking the first, fourth, seventh, ete., item for Form A; the second,
fifth, eighth, ctc., item for Form B; and the third, sixth, ninth, etc., item
for Form C. Thus difficulty was equalized in the three forms.

An investigation was made of the correspondence between unweighted
scores and scores obtained by weighting the various sections of the test in
such a way as to give more weight to those containing fewer items.  The
correlation between weighted and unweighted scores, however, was found
to be .99 for college freshmen. It was decided, therefore, to use unweighted
scores in the interest of simplicity.

Uses oF THE TEST

Diagnosis. For a number of reasons it is desirable to have an accurate
measure of the ability of a student in English, in comparison with that of
the other members of the class. Thus, knowledge obtained at the beginning
of the course will enable the teacher to know carlier than is otherwise possi-
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ble which students are most in need of instruction and what kind of instruc-
tion they most need. Some students make many errors in pronunciation,
others practically none. Some students are more lacking than others in
the * sentence sense.”  Some need to give special attention to improving
their spelling.

Classification. A wide range of ability between the best and the poorest
members of a class encourages laxity and idleness on the part of the best
pupils because they are not obliged to put forth their best efforts to keep
pace with the average of a class. It also causes the depressing conviction
among the slower pupils that effort is useless. No matter how hard they
try, they cannot keep within hailing distance of the faster students. For
this reason it is highly desirable to divide students into groups which are
apprpximately homogeneous in ability. Thus a large group of students
might be divided into three classes: the best third in one class, the third
who represent median ability in another class, and the poorest third in an-
other. When the abilities of the members of a class are approximately the
same, competition is keener and instruction is very much easier than in a
class including students of all levels of ability, since all may progress at
approximately the same rate. A class of superior students is not held back
by the presence of mediocre or inferior students, and, similarly, a class of
inferior students may progress as slowly as is necessary in order to do thor-
ough work without doing injustice to those who can progress more rapidly.
Classification into homogeneous groups is advantageous both in high school
and college.

Measurement of progress. An accurate measure of the ability of stu-
dents of a class by one form of a test at the beginning of a term or year and
by a second form at the end of the term or year furnishes a valuable measure
of individual and class progress. By this means one may compare not only
the relative progress of different individuals but also the relative efficiency
of different methods of instruction.

College entrance examinations. The traditional entrance examinations
in English have been found unsatisfactory for a number of reasons. It has
been found that no two instructors will rate a composition or other exami-
nation paper of the usual type in the same way. It has also been found
difficult to test a wide variety of aspects of English ability in the time avail-
able for the examination.  The time required to read and grade the ordi-
nary entrance examination in English is very great.  The Cross English
Test obviates many of the disadvantages of the older type of entrance ex-
amination in English. Tt is objective and must be scored in the same
manner by all scorers. It covers a wide range of aspects of ability in Eng-
lish and can be scored in very much less time than the ordinary examination.

There has been a deepening conviction among college officials also that a
high school diploma, as now frequently given, does not give assurance that
the student has the ability in English to do satisfactory work in that subject
or to warrant a college diploma without additional study in English. For
this reason there is a distinet need for a new type of examination in English,
such as the Cross test, as a college entrance examination in the use of correct
forms in speaking and 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 come into the school and as they leave it. A comparison of the
progress of one’s own students with the progress of students in other schools
is also possible.

Teachers’ examinations. Examinations for teachers’ certificates given
by commissioners of education and by state and county superintendents
always include grammar. These examinations are usually based upon tech-
nical grammar facts which may be learned without affecting the speech or
writing of the student. The real purpose of the examination is to determine
whether the applicant for a teacher’s certificate speaks and writes the, Eng-
lish language well cnough to qualify him to appear before children as a
teacher. This can be determined much more effectively by the use of the
Cross English Test than by the old type of grammar examination. The test
is recommended for that purpose. The facts that it is in three forms, pro-
viding different tests for different examination dates, that it is scored uni-
formly, and that it tests the knowledge the examiner really wants to test,
make it a very desirable substitute for the old form of grammar examina-
tions.

Exemption. The test may also be used for selecting students for exemp-
tion from the required freshman English course in colleges where this course
deals with grammar and composition only ; or, combined with a test cover-
ing the external facts about authors and pieces of literature, it may well be
used as an exemption test, no matter what the nature of the course may be.
It is suggested that a certain score be determined upon as the exemption
level, and that any student having reached that level be exempted at once
upon entrance into college from taking the required freshman English course.
Others reaching that level at the close of the first semester, or at the end of
the first or second quarter, should be exempted from taking the remainder
of the course. But the exemption principle should apply as well to those
who do not reach the required level at the close of the freshman year. Such
students should be asked to repeat the course until they can pass the Cross
test with a satisfactory score.

DIRECTIONS FOR ADMINISTERING

The test may be given to any number of students at one time. Each
student should have a sharp pencil with an eraser, and no other equipment.
The students should be seated at school desks or in tablet armchairs a
sufficient distance apart so that they cannot communicate with each other
or see other papers than their own.  After the students have been seated
and all adjustments made, 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 fill 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
excited or nervous. There is time enough for the whole test. Each part
is preceded by directions telling exactly how to answer the questions.
Read these carefully before 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 exactly 45 minutes, say, ** Stop,” and have the papers
collected at once.

DIRECTIONS FOR SCORING

A Key containing the right answers is furnished with each package of
test booklets. The Key is arranged so that the correct answers to each
column may be brought adjacent to the responses. The manipulation
of the Key is slightly different from the usual method and is described
below.

To score the test, compare each response with the correct answer, and,
using a colored pencil, place a check mark after each correct response or a
cross after each incorrect response, or both checks and crosses.

In all cases except that of Part IV, Punctuation, each item is numbered
and the maximum score corresponds to the highest number in the part.
In Part IV, however, cach correct punctuation mark (period, comma, semi-
colon, colon, beginning quote marks, ending quote marks, dash, or question
mark) or capitalization counts as one point. Since the number of punctua-
tion marks is not the same in the three forms, a perfect score in Part IV is
arbitrarily called 30 points. Hence, deduct from 30 points the number
of errors made; the remainder is the score.

Each correct punctuation mark omitted and each punctuation mark
wrongly entered (cither where there should be some punctuation or where
there should not) counts as an error.  For example, failure to place the
period after ** difficult " in Item 8 in Form A counts as an error, and failure
to indicate that ** did " should begin with a capital counts as another error.
To place a comma after ** sound ™ in Item 10, for example, instead of a
semicolon, or to enter any punctuation mark not indicated in the Key
counts as an error.

In certain cases — as, for example, Item 9 in Form A — certain alterna-
tive responses are counted as correct.

It is suggested that Part IV be scored by drawing a line with a colored
pencil diagonally through each crror (omission or wrong punctuation).
The marks thus made may then be counted (or may be counted as made)
and the number subtracted from 80. The result is the score in Part IV.

Enter the score in each part in the lower right-hand corner 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 line. Then turn the Key over and bend it up on
each line on the other side. Each of the four creases must work freely both
ways.

When the Key is being used, it is folded on only one crease 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 be scored next by simply turning over the
whole Key while unfolded. Next score Group E, beginning with the fold
at the left, and continuing in the same manner as before. It will be seen
that after scoring Part VIII with the Key unfolded, the Key is ready to
turn over the fold at the right and begin the next paper.

RECORDING SCORES

Class Record. There is included in each package of examinations a Class
Record on which the scores of 50 students may be entered for convenience
in filing. This is to be kept by the examiner or school principal. When
filling in the data, a carbon copy should be made on the attached Report
to Author.

Report to Author. The establishment of reliable norms awaits the re-
ceipt of data from examiners. A sheet called the Report to Author is pro-
vided in each package of examinations for reporting scores to the author.
This is to be a carbon copy of the Class Record. Cobperation of examiners
in aiding in the establishment of comprehensive norms by sending reports
will be appreciated both by the author and the users of the test. Address
Professor E. A. CRross, care of World Book Company, Yonkers-on-Hudson,
New York.

INTERPRETATION OF RESULTS

Tentative norms. The accompanying table gives tentative percentile
norms based on a group of 707 entering college freshmen.

TeNTATIVE PERCENTILE NORMS

A student scoring 135 exceeds 907, of entering freshmen

A student scoring 149 exceeds 75% of entering freshmen  (Upper quartile)
A student scoring 140 exceeds 50 of entering freshmen  (Median)

A student scoring 132 exceeds 25 of entering freshmen  (Lower quartile)
A student scoring 125 exceeds 109 of entering freshmen

The percentile graph. The data given in the table are represented
graphically in the accompanying figure, which is called a Percentile Graph.
The curve drawn in the figure represents the whole of the distribution of
scores of the 707 cases of which only selected percentile scores are given in
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the table. From the curve it is possible to determine the score that is ex-
ceeded by any given percentage of the 707 cases.  Thus, the scales at the top
und bottom of the chart indicate percentile ranks. The vertical scale is
the scale of scores. In this scale the five scores in each interval are repre-
sented by the five graduations between each two horizontal lines. The
curve cuts the 50-percentile line at approximately the point representing
the score of 140.  This means that 50 per cent of the 707 entering freshmen
are exceeded in score by a student making a score of 140. The curve cuts
the 40-percentile line at a height opposite the point on the vertical scale
representing a score of 187, showing that a student making a score of 137
exceeds 40 per cent of the entering freshmen. A horizontal line drawn to
the curve from the point on the vertical scale representing a score of 148,
for example, meets it at a point representing a percentile rank of 73 accord-
ing to the scales at the top and bottom. This means that a student making
a score of 148 has a percentile rank of 73 among entering freshmen. In a
similar way the percentile rank of a student making any other score may
be found.

It will be helpful in interpreting the scores of one’s own class to draw a
percentile curve representing them, similar to that shown in the figure.
This may be done on the Universal Percentile Graph,' of which the figure

! Published by World Book Company. Yonkers-on-Hudson, New York.
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is a reproduction. Complete directions for drawing and interpreting per-
centile curves accompany the graphs.

The percentile curve drawn for one’s own class will show at a glance the
median score of the class, the percentile rank of any student among its
members, etc., as well as the comparison between the class as a whole and
the group of students on whom the norms are based. Curves representing
the scores of two or more classes may be drawn on the same graph and con-
veniently compared.

Pracrtice EFrFecr

A careful study has been carried through in order to determine what
allowance should be made for practice effect. The effect was found to be
so small as to be almost negligible. Students with high intelligence scores
showed no practice effect at all. Students with low scores showed a slight
practice effect, a median gain of 4 points in the second test over the first,
and no gain for the third test over the second.

CORRELATION OF TEST SCORES WITH INTELLIGENCE

A comparison of test scores with scores for intelligence (Thorndike College
Entrance Intelligence Test) was computed for 98 students. The correla-
tion is .63. This is low enough to show that the test measures an ability
that is quite apart from intelligence.

ReLiaBiLITY OF THE TEST

The average correlation between two forms of the test was found to be
.70 for college freshmen.  From this coefficient the probable error of a score
was found to be 6 points. This means that the chances are even that any
student’s score is correct within 6 points.
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CHEMISTRY—APTITUDE
DIRECTIONS
Do not write anything until told to do so.

When the signal is given begin to work on Part 1. Do not work on any other part until told to do so.
At the beginning of each part will be found directions. Follow them carefully, but do not ask guestions.

PART 1

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

Answers
1. 17 is what fraction of 219

2. 5 is what per cent of 501
165
3. S8olve: ry
4. Solve: 150X273/300X740/760== 1%

—b
5. =34, b=13, and e=—4. Solve: 1;—-1

84/102 divided by 12/18== ¢

A farm of 63 acres is divided equally among 101 persons.
What fraction of an acre does each person receivet

8. If a pound and a half of candy costs a dollar and a half,
what will one pound cost?

9. If a carload of coal weighs 60,000 pounds and the coal is
2% sulphur, how many pounds of sulphur are in the coal?

10. If Cedar Rapids is 28 miles from Iowa City, and one kilo-
meter equals 2/3 of a mile, what is the distance between
these towns?

11. A sample of flour weighing 6 grams, on drying loses 2
grams of water. What per cent water was the original
sample?

12. If 10 gallons of ice cream are needed for a party of 75 per-
sons, how many gallons are needed for a party of 250 per-
sons?

13. If coal contains 3% sulphur, how many tons of coal will
be needed to get one ton of sufphurt

14. Solve & 183 219
ve Ior X: E-z- - -:—
(Tl—Ta)Ql

15. Solve for T,: (Q,—Q,)—-——T——-
1
Copyright, 1924, by the Extension Division, State University of Iowa,



PART 2

Directions: Below are three paragraphs taken from a chemistry text-book. Beneath each paragraph are six
statements. Read paragraph I, then examine the statements beneath it. Every statement is to be compared with.
the material in the paragraph. If the statement is {rue, place a T after it on the dotted line; if the statement is false,
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, statement No. 1 is already properly marked.

Poragraph I
The density of iridium is 22.4; it is more dense than platinum. The melting point of platinum is 1755°; it is
more easily melted than iridium. Iridium is silver-white, hard, brittle, acid-resisting. Platinum is grayish-white,
harder than gold, a good conductor of electricity.

1. Iridium is more dense than platinum. .GTe 4. Platinum is & hard metal. e

2. The melting point of iridium is higher than 5. Platinum is a better conductor of electricity
1550, than iridium. .

3. Platinum is whiter than iridium. ... 6. Acids do not easily attack iridium. = ...

Paragraph 11
Thorjum has an atomic weight of 232.15 and a density over 20; it occurs in monazite sand, is heavy, grayish-
white. It is rarely found as pure metal. It is used in gas mantles. Tungsten is found in rather large quantities
in the ore called scheelite. Its density is 18.72 and melting point 3400°. It is used to temper steel, and in electric
light filaments,

The density of thorium is 18.72, D L 4. Thoriun and tungsten are very useful com-
2. The atomic weight of tungsten is higher than mereially. e
that of thorium. @ .. 5. Small particles of metallic thorium are mixed
with a sand called monazite. @~ ...

3. Tungsten is fairly common. ...
6. Thorium is probably very brittle.

Paragraph 111
Radium shoots off the following three types of rays: (1) Alpha rays—these are atoms of helium shot off at
velocity of 30,000 kilometers per second, but they cannot penetrate even thin paper; (2) Beta rays—these are
electrons, and more penetrating than Alpha rays; (3) Gamma rays—these are X-rays and can penetrate thick lay-
ers of metal. Radium is found only in the ores of uranium. Pure radium would be worth about $125,000 per gram.

Radium shoots off three types of rays. .GT. 4. It is extremely difficult to stop waves travel-

2. It would be ible to stop some of the rays ing 30,000 kilometers per second. ...
with a metallic plate. . 5. Radium-lighted watch dials that can be seen
in the dark must contain an extremely small

3. On rare occasions radium is extracted from .
lium. amount of radium.

soccssesscee

6. Gamma rays penetrate more readily than
alpha rays. cosrenennns



PART 8

Directions: You are to answer the guestions by writing on the dotted line before the number of the question

the number of the bracketed passage which contains the correct answer.
Read the passage as often as necessary.

The first two questions are already answered correctly. A 10 is placed before Question 1 because bracket 10
in the passage contains the correct answer. Similarly, the answer to Question 2 is found in bracket 4.

The Daniell Cell serves as an illustration of the most familiar types of cells.

[ S——

In this combination two plates, one of copper and the other of zine, each fash-
[ S —f— —g—

ioned 80 as to have a large surface, are arranged in a glass jar. The electrolyte

[ S

in contact with‘ the zine platel, is Einc sq.lphate, while that in contact with the

gopper plate is copper s sulfahe.

The action of the Damell oell can be explained as follows: The zinc atoms
10— | SR’y (E—

have a tendency to give up to the mncrplate A two electll:ons each, and to pass

into solution as zincl ions, the force urging this change being designated as

solution tension. But since the zinc ions are positively charged, and their forma-
—_— - 1 ?

tion leaves the zine plate negatively charged, the accumulation of these charges
< 17 — \ 18— 19 —

soon produces an equilibrium by the attraction of the zinc .plate for the positive
— e/ —21

ions. Copper ions, on the other hand, tend to leavg the solution because of
n— \ J

their cemotic Bre-sure, and to deposit as metallic atoms upon the copper plate B,

each copper ion recovering two electrons from the copper plate. Since this
[\SE—— — —

process results in charging the copper plate positively, the accumulated charge
~ u —

soon produces an equilibrium by repelling %he positi\'e“gopper ions; !f now the

two plates are joined by a wire, the excess electrons on the sine plate flow
31 4 —

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

vents an accumulated charge on either plate and results in a current through

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

(zinc) (copper sulfate) (copper) (zinc sulfate)
Zn + CuSO0, = Cu + ZnS0,+450,100 cal.
—a— . 35— s g —o—

in which nearly all the heat is transformed into electrical energy. The reaction
- " A

ceases when the wire connection is broken.
43— o

The order of the metals in the electro-chemical series is the grder ﬂntensit):

with which the metals tend to pass into ionic form. Any two metals in a suit-
— ———t

able electrolyte will constitute a cell in which the metal highest in the .erie:

is the negative pole and the lower one the positive. As a rule, only a part of
[CERRDY SE—

the chemical energy is converted into electrical energy, the remainder being
L . | [ 49 RN

nm!orzxed into hea}.

Answers

.10. 1. What does this passage
explain ?

..4.. 2. One of the two metallic
plates is copper. What is
the other?

e 3. What electrolyte is in con-
tact with the sinc plate?

4. What force makes the
copper ions leave the so-
lution ?

6. What force causes zinc to
go into solution?

6. What becomes of the
chemical energy which is
not converted into elec-
trical energy?

7. Is the sinc plate positive-
ly or negatively ¢ ed?

8. What metals can be used
inu:;uking an electrolytic
ce .

9. Do zinc ilons carry elec-
tric charges?

. 10. What is deposited on the
copper plate?

. 11. Does the formation of
zinc fons continue lndeﬂ-
nitely ?

. 12 Under what circum-
stances do the excess elec-
trons leave the szinc
plate ?

. 13. What does each coppor
fon receive from the cop-
per plate?

... 14. What is the formula for
for copper sulfate?

. 15 .What do the copper ions
tend to do? P

. 16. What is the final form of
the zinc?

. 17. In an electrol cell,
which metal be the
negative pole?



PART 4

Directions: Examine each statement below and deslde whether it is true or false. If the statement u irue,
place a T after it on the dotted line; if the statement is false, place an F after it on the dotted line.

Samples: Gold is heavier than iron T
Stone will float on water. J
1. Lead is difficult to melt. w29, Charcoal is a good example of the chemical
2. Most metals conduct electricity,. @~ ... element carbon. e
3. Matter cannot be destroyed. @ = ... 30. :elu:fi‘:m :;nt:k iet.u‘e shape of the ves- e,
4. An atom is about the size of a pin-point. ... 31. A molecule is the smallest drop of water
5. Plants breathe in oxygen. @ ... that can be sen. @~ ...
6. Concrete will dissolve in water. ... 32, Mercury contracts when heated.
7. Common salt is a chemieal compound.  ....... 83. A block of aluminum will float on water. ...........
B. Ice melts at 32° Fahrenheit. @ = ... 34. The warmer air tends to rise to the top of
9. Some coins are made of pure gold. = ....... the »@m """"""
10. Gasoline is very inflammable, ... ) 35. Zinc can be drawn into a fine wire. = ...
11. Matches contain phosphorus. ... 36. g}';’::‘:‘:"“ films are covered with a e
12. Suowflakes often form crystals. ... = 37. One of the best conductors of electricity
13 All gases must have weight. = ... - islesd
14. Steel will not rust, weewenew 38, Vinegar should be kept in tin cans. ...
15. Heat can pass through a vacuwum. ... . 39, The ordinary household thermometer gives
16. An acid usually has a sweet taste. v GegroesCemtigrade. e
17. Electricity never travels through the air. ... 1. tl:::oal]vymgmmx el:x:eaking up into ex- .
18. Heat may be generated through friction. .......... 41. There is a elose connection betweea barn-
19. Burning really means combining with oxy- ingand rustingg @ ======Z0 0200 ...
gep. 42. The modern electric light gives light with-
20. Heat is & form of matter, ... - out heat. e
21. Radium was discovered by Thomas A. 43. Rubber is a poor insulator against elee-
Edion. e . tricity. ceesesnce
22. Solid iron is, in a sense, ‘‘frozen’’ iron. ... - 44, Platinum costs five times as much as gold. ...........
23. Water boils at 100° Fahrenheit. = ...... - 45. A motor is used to generate electricity. ...
24. Water is composed of hydrogen and chlorine........... . 46. Radium rays affect photographic plates. ..........
85. A man sssociated with radio is DeForest. ............ 47. The like poles of two magnets attract each
26. Wrist-watches are visible at night because otber. —
of radium. e 48, All living matter contains carben. cetemnrreem
27. Incandescent means capable of conducting 48. An alloy is a solution of metala. cesecomoces
electricity. 50. Gold leaf can be made that is much thinner
28. Electric light filaments are made of tung- than tissue paper. ereeemermene

sten.

escsvsoenece
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CHEMISTRY—TRAINING
DIRECTIONS

Do not write anything until told to do so.

When the signal is given begin to work on Part 1. Do not work on any other part until told to do so.
At the beginning of each part will be found directions. Follow them carefully, but do not ask quéstions.

PART 1

Directions: Examine each statement below and decide whether it is true or false. If the statement is ¢rue,
place a T after it on the dotted line; if the statement is false, place an F after it on the dotted line.
Samples:  Water is a chemical compound. .
Nitrogen burns readily. J L
1. Burning is always a chemical change. @ ... 26. The same chemical element may exist as a
2. Absolute zero is —273° C. = .. gas, a liquid, or a solid. e
8. The calorie is a unit of eleetricity. ... 27. There are known to be at least several hun-
4. Gunpowder is a good example of a chemical dred chemical elements. o
ecompound. 28. Two of the rare gases in the atmosphere are
5. A meter is approximately 6 ft. @@= ... - argon and neon. LT
6. Brine is a chemical compound 29. A liter contains a hundred cubic centi-
"""" - meters, ———
. The di e e
; N': dlsco.verer of oxyltz.en wlas Ratmsay 30. More than one element is required to pro-
. Ni ro.gfn is a very ac n‘re element. = ... duce chemical change. L
9. All .Imng nfatter.contams carbon. = ... 31. The symbol for copper is Cu; for gold, Au;
10. A hlogt:am is eqmvalent. to about 10 pounds. ........ for silver, Ag. —
11. Bronze is a useful chemical element. ... 32. Calcjum is one of the most abundant ele-
12. The molecules remain unchanged during ments in the world. evoase
chemical action. ... 33. Chlorates always contain oxygen. J—
13. Electrons are much smaller than atoms. ... 34. Removing oxygen from a compound is said
14. Ozone is an odorless gas. @ ... to reduce it. ————s
15. Examples of rare elements are Mn, Ni, and 35. An electric current will pass through salt
Sn. S water. S
16. The souring of milk is a purely physical 36. Sodium colors a flame red. ——
change. somenee 37. Decomposition always accompanies eleetro-
17. The energy of moving bodies is called kine- lysis. —
tic energy. .. 38. It is correct to speak of an atom of water. ...
18. The s,\'mbo.l for nntifnony is Sb; for arsenic, 39. Standard pressure is the pressure exerted by
An;. for. Bum.uth, Bl.. -------- a column of mercury one meter in height. ... -
19. Iodine is mxl:y sablimated. SO 40. Bromides never contain 0. —
2. ;l‘oh:hatmospheronc ;;renure is about 15 pounds 41. A catalytic agent enters readily into the
2. C b: square x.:c . . e chemical reaction. PR
+ varbon monoxide in ve:,-y PoIRoTIOUs gak. ... 42, Gelatine is an example of a colloidal sub-
22. The measure of the earth’s attraction for a
. . stance. cvoscece
body is called weight. .. . .
23. A chemical reaction always involves combi- 43. Surface tension acts perpendicular to the
nation or decomposition. S surface. e
24. Chemical action is usually lessened by an 44. Barium sulfate is easily soluble in most acids. ........
increase in temperature. R 45. Under equal conditions of temperature and
% l gram is equal to the weight of a cubic pressure the qumber of molecules in a vol-

oentimeter of water at 100° Centigrade.

eveccsen

ume of gas depends upon its density.

ssccccne

Copyright, 1924, by the Extension Division, State University of lowa.



PART 2

Section A
Directions: Write the valence after each of the following elements.
Sample: Hydrogen ... 1.... R
1. Chlorine 6. Silver
2. Iodine 7. Silieon
8. Barium 8. Mercury
4. Alumioum (mercuric)
8. Niekel 9. TPin (stannous)
10. Carbon
Section B
Directions: Write the formula for each of the following compounds.
Sample: Water ... H0........
1. hydrogen chloride ......ccccoouen....... 5. potassium hydroxide ...........cccoececeeeeee
2. potassium chlorate ................. 6. nitrous oxide = ...
8. carbon dioxide @ ... 7. calcium carbonate ...
4. copper sulfate ... 8. lime (unslacked) ...
Section C
Directions: Write the names for the following compounds
Sample: Nal ... sodium iedide........
1. H,80, 4. CH,,0, e
2. MnO, 5. NaOCl e
3. N,0 6. Ca,(PO,),
Section D
Directions: Complete and balance the following equations.
Sample: Na,CO0,+42C — 2Na+3CO
1 KOH+4HC1 e F s
2. ANaOH+H, 80, — ... F e

3. Ca(OH),+H,80, & ... o



Directions:

PART 3

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

Samples: Gold is heavier than copper.

Great copper deposits are found in Pennsylvania.

Examine each statement below and decide whether it is true or false. If the statement is true,

LA ol A

10.

11.

12.

18.

14.

15.

16.

17.

18.
19.

21.

An immense amount of sodium carbonate is
produced by the Solvay Process.

Free iron in nature is rare.
Iron pyrites is mined chiefly for its sulfur.
Pig iron is soft and pliable.

The Bessemer process is used to burn out
the impurities contained in pig iron.

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

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

Passive iron rusts rapidly.

........

........

........

........

........

Wrought iron is soft, malleable, and ductile. ........

The first commercially successful sodium

carbonate process was developed by LeBlanc.

Ordinary baking powder contains an atom
of hydrogn.

Aluminum ore is found in only a few lo-
calities,

The two most abundant elements are oxygen
and silicon.

Borax is the popular name for godium tetra-
borate.

A colloidal condition is a state between sus-
pension and true solution.

Small drops of liquid scattered through a
second liquid constitute a foam.

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

Diamond is a form of amorphous carbon.
Free carbon is often found in nature.
Carbon fuses at about 500° C.

Carbon dioxide is effective in smothering
fire,

........

........

........

22.
23.

24.

25.

26.

27.

28.
29,
30.

31

32.

33.

35.

36.

31.

389.

Carbon dioxide is harmful to plants.

Elements are inactive during the nascent
stage.

Compounds are marked ‘‘C. P.”’ to show
they are commercially pure.

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

Nitrides are solids and react with water to
form ammonia.

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

Alkalies change litmus from blue to red.
Sulfurous acid is a good bleaching agent.

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

In beginning the lead-chamber process for
making sulfurie acid sylfur dioxide is re-
duced to sulfur.

Chamber sulfuric acid is practically chemi.-
cally pure.

Cyanogen is a poisonous gas.

Commercially iodine is often obtained from
seaweeds,

During the World War phosgene was used
as an antiseptic.

........

........

........

........

Some of the naphthas make excellent fuels. .......

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

Beautiful dyes can be made from coal tar.

The principal explosive used during the
World War was trinitrotoluene.

Fire damp is the same as laughing gas.

........

........

esceccse

........



PART ¢4
Directions: Solve the following problems, and place the answer to each problem on the dotted line at the
right. ' ’ ‘
Do not spend much time on any one problem.
Use the margins of this page for figuring.

1. 7 gm. of iron unite with 4 gm. of sulfur. How many gm. of iron
sulfide will be produeed?

2. What volume wauld 100 oc. of oxygen, measured at 546° C. occupy
at 0° C?

3. What volume will 10 es. of hydrogen occupy when its pressure
changes from 770 mm. to 700 mm?

4. A gas under pressure of 60 cm. has a volume of 440 co. What will
be its volume under a pressure of 80 cm?

5. Potassium chlorate is 39% oxygen. If 100 gm. potassium chlorate
and 3 gm. manganese dioxide are used to produce oxygen, how many
gm. potassium chloride remains in the flask?

6. QGiven 600 cc. of hydrogen at 27° C. The gas is heated to 77° C.
How many cc. does it then occupy? ‘

7. The atomic weight of K is 39; of Cl, 35.5; of 0, 16 ‘What is the
molecular weight of KC10,?

8. The atomis weight of a certain metal is 52. If 26 gm. of this
metal replace 1 gm. of hydrogen from hydrochloric acid, what is
the valence of the metal?

9. The atomic weight of Hg is 200; of 0, 16. How many gm. HgO mpust
be used to generate 2 gm. of Ot

10. The atomic weight of H is 1; of Cl, 35.5; of Zn, 65. What weight
of Zn will be needed to generate 10 gm. of H, using dilute HCl?




Name ,/'-/‘!(-:z/) W/;f@ Age ]9 Sex h,@»&_m&#/g/f)-r
High School attended..waz. ::.?;&.College o &O:l;.‘l:eua..

IOWA PLA T EXAMINATIONS, Series PA1
(Tentative Edition)
PHYSICS—APTITUDE /[ () %

DIRECTIONS
Do not write anything until told to do so. —

When the signal is given begin to work on Part 1. Do not work on any other part until told to do so.
At the beginning of each part will be found directions. Follow them carefully, but do not ask gueaﬁou.

PART 1
l?incﬁnm: Place the answer to each question en the dotted line at the right. Use the margins
this p;ﬁe for figuring. You have 15 minutes for Part 1.
Sample: 3x=15; what does x equal? 5

t
-§-=y; what does bequalt  ____&. . nf/

L 3 =v; what does s equalt "té ....... ()S

m+n=a—b; what does nequalt . iz, .
v=2gs; what does v equal! , /”/{;S. A
a’=b'+c'; what does b equalt bz Lo
ax=8; what does x equalt X 255,

Solve for y:—g—=3x'. .............................. ~
_ What is the mean of 4, 12, 2, 0, and 21 6y ..............................
What is the reciprocal of —;— ! '

10. What is the square root of 5200 . 2,
. 1 1 )
11. Addo ; +-y e sessesecscscscccccosnceccsscce

: 213 740 g
12. Solve: 100xg0 Xmer -

183 _ 219

© PN Sme® N

13. Solve for x: 20="%° e P s
14. Express verbally: .008. T a4 W&%‘
15. Multiply 53.6 by 0. i 4 d
16. Write with an exponent Va-b. T S o

17. k*=1-q*; if q is ¥, what is k*? I A"

Write as a decimal fraction 361 millionths. 2 Q3o d ...

wv_w, what is the value of Wt e

T"w=w - Q)
What is 12% of .02? N Ry

x_%
b ,

?= s what does a equalt L

If c=p+q, how much greater than q is ¢? 5/
What is the cube of 9x? s

What kind of proportion is represented by the statement
‘‘the more the pressure the less the volamet””

A man jud a distance of 50 yards to be 65 yards.

What was his per cent of errort

End of Part 1.
Copyright, 1925, by the Extension Division, State University of Iows.
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PART 2 gj

B . ’
Directions:: Below are three paragraphs taken from a college physics text-book. Beneath each paragraph
are ten statements. Read Paragraph I, then examine the statements beneath it. Every siatement is to be com-
pared with the material in the paragraph. 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 not guess.
Proceed similarly with the other two paragraphs.
You have 15 minutes for Part 2.

PARAGRAFPH 1

Plastic bodies may be beaten into various forms, rolled into sheets, or drawn into wire. This is exemplified
in the case of copper and platinum and in still higher degree in the case of gold. Substances which may be
beaten into thin sheets are called malleable; those 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 glass and quartz
are extremely brittle at ordinary temperatures, yet when fused they may be drawn into threads of exceeding fine-
ness. Quartz, especially, when fused, may be drawn into fibers so fine as to be invisible to the naked eye, yet
capable of supporting relatively large masses, and possessing almost entire freedom from elastic after-effect
Plastic substances under great pressure behave as liquids.

1. Gold is malleable. L
2. Most quartzes are ductile when cold. T
3. Since watch-springs are fine wire, the metal of which they are composed must be very malleable. ... [l
4. Gold can be drawn so fine that the wire is invisible to the naked eye. b
5. The material of a spider’'s web must be very duetile. E.A
6. Substances are more likely to be plastic when hot. },
7. Celluloid is an example of a plastic substance. T ot
8. Under great pressure copper would flow through a pipe. EZ
9. Some plastic bodies are not duetite. i
10. Platinum can be rolled into thinner sheets than can gold. .

Go on to paragraph II.

PARAGRAPH 11

When an insulated neutral conductor is brought into contact with a charged conductor, some of the electricity
will pass over to it, and it becomes charged by conduction. If two small spherical conductors be charged, they
exert a definite mechanical force upon each other, which may be measured in terms of any unit of force. While
investigating the attraction or repulsion between such spheres, Coulomb found the law that the force between
two charged spheres is inversely proportional to the square of the distance between the centers of the spheres and

directly proportional to the product of the charges, measured in some arbitrary unit.
1. A neutral conductor may be charged by conduction. T
2. Spherical bodies exert electrical influence upon each other,. . -
3. The greater the distance between the two charged spheres, the less the force between them. oA
4. The force between two charged spheres depends upon the diameter of the spheres. Pi.
5. The amount of electricity is measured by the ordinary units of force. T
6. If you double the charge on each of two small equally charged spheres, the force between them is T
quadrupled. A
7. An insulated neutral conductor cannot be charged by conduction, 1F,
8. Reducing the charge on one sphere reduces the force between the spheres.  __L_..
9. Conduction will act across great distances if the charge be great. | ;
10. Coulomb found that the neutral conductor received electricity from the charged one. ...

Go on to Paragraph III

PARAGRAPH 11

A result of the rectilinear propagation of light is the formation of dark spaces in the rear of opaque objects
of any size when exposed to a source of light. The dark outline of an opaque body projected upon a screen by
a luminous point is called its shadow. Such an outline may be found by drawing straight lines from the lumin-.
ous point to the screen past every point of the exposed surface of the body. The figure obtained is termed the
geometrical shadow. If the source of light be very nearly a point, then all the light is cut off from the screen,
over a certain space, which is called the umbra. If the luminous body have any dimensions, there will always be
a ring of partial shadow surrounding the umbra. This is called the penumbra.

1. The dark spaces result from the small size of the illuminated object. ;
2. Transparent bodies would have no shadow. _f...
3. The earth has a penumbra. vl
4. The penumbra is smaller than the umbra for most bodies. -
5. Light is propagated along a straight line. T.
6. The shadow is deepest in the penumbra. f

7. Outside the penumbra is a region of partial shadow. ~#
8. The umbra is between the source of light and the illuminated objeet. @~ . .
9. QGeometrically the umbra is contained in the penumbra. ] k.
10. The size of the penumbra depends partly upon the size of the luminous bdy. @ .. 7.

End of Part 2.



PART 3-A

Dixpotions: Each of the following number series is made up according to a rule. Discover the
rule for each example and write the next {wo terms on the dotted line.

X,

ple: 2%, 4x, 8x, e 16x........ oo 32..........
(You will have 10 minutes for Part 3-A and Part 3-B together.)
128, 64, 32, [b 4. b
7 14 2 25 33
30 23 16 /
16, 31, 16, 30, 16,
3n, n% 4n, n*, ...
1 1 5 1
4 3122 T

. Go on to 3-B
PART 3-B

- Directions: Below are 15 examples, each consisting of two statements. You are to assume that
the statement beginning with the word ‘‘given’’ is true.
and then examine the ‘‘conclusion.’”’

Read the first statement in each exa.mple,
Decide whether the conclusion is true or false. If the conclusion

is true, place a T after it on the dotted line; if the conclusion is false, place an F after it on the dot-

ted line.
1.

2.

Given:
Conclusion:

(iiven:
Conclusion:

(iiven:

Conclusion:

(Given:

Conclusion:

Given:

Conclusion:

Given:

Conclusion:

(Given:

Conclusion:

Given:
Conclusion:
(iiven:

Conelusion:

(iiven:
Conclusion:

(iiven:
Conclusion:

Giiven:

Conelusion:

(Gliven:
(Conclusion:

(Given:
Conclusion:

(Given:

Conclusion:

Do not guess.

A piece of cloth was cut into a number of squares, and no cloth was left over.
Therefore the piece of cloth was square.

All platinum is white. Mary’s watch is platinum.
Therefore Mary’s watch is white.

7. X

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 earns k dollars interest in one year.
Therefore the rate of interest is k.

A teleiphone pole casts a shadow longer than a lamp-post, and a tree casts
a shadow four times as long as the lamp-post.

Therefore the tree is taller than the telephone pole.

A divided hy B equals 10; A divided by C equals 5.

Therefore B is greater than C.

A is greater than B, B is greater than C.
Therefore A is greater than C.

A is greater than C, B is less than C.
Therefore B is less than A.

A times B equals C times D.

Therefore A plus B equals C plusD. . L.
a is greater than h. T
Therefore the average of a and b is less thana. /...
a’ equals h. 7'

Therefore a is less than bh.

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

Square A is circumscribed about circle O, and Square A’ is circumseribed
about Circle O. A is greater than A’
Therefore O is greater than O'.

A divided by B equals 10, A divided by C equals 5.
Therefore B is greater than C.

M is greater than N, N equals O, P equals M.
Therefore P is greater than N.

X equals Y; M equals 2Y.
Therefore M equals one-half X.
End of Part 3.



Directions: Examine each statement bel

PARP ¢
ow and decide whether it is true or false. If the state-

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 not guess.
You have five minutes for Part 4.
s e 26. On entering a river from the ocean,
1. Lead is difficult to melt. ... a ship sinks deeper in the water. ...
2. All metals conduct electricity. ... 21. }X:nt:"l boils more readily on a
3. Yellow linen is whitened by ringing 7777
in water tinged with blue. ... 28. All sounding bodies are in vibration. ...........
4. Water contracts on freezing. @ ... 2. E}htzﬁé:a{hgn&e&lzadp:g:t lsmuch
5. An atom is about the size of a pin-
point. e — 30. Icemeltsat32°F. ...
. Water sticks to beca’ £
6. All gases must have weight. ... 31 mﬁwﬁlir°afmgo§’“n use o e
. 32. If thunder follows lightning at an
7. Cast steel willrast. ... interval of 5 seconds the flash must
. have been about 10 miles distant.  .........
8. Heat is a form of matter. @~ ...
9. A man associated with radio is 33. Energy is the capacity to do work. ... -
DeForest. = .. 34. The pressure of the atmosphere is
10. A molecule is the smallest drop of about 15 pounds to the square inch. ...
water that can be seen. @~ ... 35. The image in an ordinary mirror is
11. Rlnbber is a poor insulator egainst reversed. seeeeseemece
electricity. . .
A . 36. A kilowatt is 100 watts. @ ... -
12. The modern electric light gives 37. Water rises in a pump because of
light without heatt @ ... " atm osphl e““ﬁ ¢ pressure.
13. Electric light filaments are usually 38. An ordinary dry cell produces about T
made of tungsten. JUSO 10 volts. dry produces about .
14. A liquid tends to take the shape of 39. The earth magnetically affects a
the vessel which contains it. @~ ... compass. y . .
40. A transf is used di
15. Mercury contracts when heated. ... ... current cgcmézm on a diret- -
16. A meter is about 3 yards. o 41. 331; groatest source of heat is the
17. Alcohol has a lower freezing point 42. A locomotive whistle apparently
than water. =~ 0 ... lowers its pitch on passing an ob-
18. A barometer is a special form of server. e
thermomecter. 43. Efficiency equals input divided by
19. Incandescent means capable of con- output. . ] I -
ducting electricity. @~ =000 ... H. Fnsesmm':y xzint in electrical circuits
. as a safety device. @~ = L.
2. é’ic?t;%or is used to generate elec- 45, m‘é travels about 10 miles per
21. Radio waves differ from light 46. Pitch d d ibration f -
waves in length only. @~ ... quency. cpends upon vibration fre- .
e e s 47. White light may be broken up into
22. Helium is inflammable. ... all colors of the rainbow. ...
23. An object is ‘‘top-heavy’’ if its 48. If a clock loses time its pendulum
center of gravity is too low. ... should be shortemed. @~ ...
24. In rounding a curve the inner rail- : .
way track is slightly elevated. ... 49. A kilogram is about half a ton. R
. 50. The water pressure at any point
25. t prism will bend a on a dam depends upon the length

A transparen
ray of hght.

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

of the dam.

............
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Completion
(Prepared by Prof. H, T. Moore, Dartmouth College)
You will have ten minutes in which to fill in as many of the missing words as you can. Think of the

most appropriate word to 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) ... forAate..... is an unmarried (3) ... R®2T .
2. An (6) {m(‘.a.{’ ............ may be used to qualify a (4) acan . or an adjective.
oy N e Lapee
3.A()... 7.:2. /,:,/ ........... is any body, except a comet, that (8) ..c.........c....cmerreeeeenee.. around the sun.
4. The word (8) 4(4»«’(.‘ ........ means distance measured in degrees (5) .......L..#. / or
south of the equator.
S.An (4) ....... . aet fo. may be either a mere expression of profanity or a solemn appeal to God as
part of a judicial proceeding
6. AN (5) oo e e is a truth so plain that no demonstration can make it plainer.
7. An (9) 4/"3“/«”~ ........ is an apparatus by which eggs are (7) ’W*‘M‘{ ............ artificially.
8. (11) '.:!...e:...’...fx{.éé\aa . is the government policy of employing both (4) ....... .%l’/"/ ................ and
silver as the standard of value
/ .
9. A (12) 422y mons o, laad is a person who walks in his sleep.
10. An (6) ”/{i' #eeue......... 15 8 person having a congenital lack of pigment in the skin, the hair, and
the eyes.
11. A (8) W‘W'& ......... is music sung or played in the open air at night, especially under the windows
of ladies
12. A (6) .20 = LA ‘/{ . is any body having the characteristic properties of loadstone.
13. A (6) A k‘\" ................... is a hollow cone with a tube at the point, through which liquids may be
one vessel into another.
/’u [P L bon—r
14. A prophylactic is a medicine which serves as a (12) ... ..ot e against disease.
15. By (5) otz oAl is meant the path described by a heavenly (4) /;4’/{‘ v iDL its
revolution around another body.
16. (8) ... ... ... .. € <. is that which is in circulation as a medium of (8) JA‘/ “;/‘v includ-.
ing coin, govemmcnt notes, and bank notes. ’
17. Homeopathy differs from (9) ...L.%. Lz ,.—.e‘./, in that its remedies produce results which are similar
to those produced by the disease itself.
18. By (7) ...=2 . =%c ’.f.fZ&.,. is meant the complete absence of government.
19. An (8) allasa e deposit is one that has been washed from one place to another by flowing
water.
20. The interior of a curved surface i (7) ... ... ...... cccocerceivercennnne

Go to the next page. Do not wait for any signal.
2



21. A (10)"..(/.'.‘: iy is a place where medicines can be bought at a nominal ($) TRy

s

22. (7) ..é.(.’/ﬁ/h:./y.. was the medieval chemical science, the great object of which was to transmute

the baser (6) ..42.:2. 2. into gold.
23. A (§) —.Crsar4........... is & gross violation of law, as distinct from a misdemeanor, or slight offense.

24. An (5) ..“;f"ﬂf ............... is one who acts for, or in place of another, having been entrusted with the
business of another.

25. A (6) ";4;!/9‘”{(/ is a story popularly taken as historical, though not verifiable by historical
record.

2. (10) et £ Tt is the science of the beautiful in nature and art.

21. An (8) Artcle l] is a remedy to counteract the effects of a poison.

28. (11)4eactitanr. . 2. 4G second only to heredity in its effects on character.

29. An (8) .‘?/fé Koot Joow SN is a representation by means of a figurative story of something metaphori-
cally suggested, but 6t expressly stated.

30.An(ll)l X is an error in the order of time, especially one by which an event is placed
too early.

Stop here. Wait for further instructions.



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

1. A rectangular bin holds 300 cubic feet of lime. If the bin is
10 feet long and S feet wide, how deep is it?

Answer: ...... *.é............ft.

2. A firm builds a warehouse four stories high. The interior
dimensions of the building are 50 by 200 feet. How many
square feet of floor space have they provided for themselves?

Answer: 1L 9272 5q. ft.

3. If 4 three-ton trucks require 3 trips apiece to remove a pile of
scrap, how many similar trucks making only one trip each
would be required to remove half the pile?

Answer: .7 2. ... trucks.

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

be divided?

Answer: $..4 4P _oAand$__7.2P2 1oB..

S. How long would you keep 4 electric lights going on the amount
of current required to keep 3 similar lights going 2 hours?

1,
6. The followinﬁ rule is tgwen 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.” If it
is 180 miles to New York, how much does a ticket cost?

Answer: §... 7. 22 .

7. If 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 1 ?
Answer: .....,.:37/_%#&

8. An aeroplane flew three miles in seventy-two seconds. How
many miles an hour is that?

Answer: ...,.Q&_M per hr.

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

supplied?
Answer: ...izi.i....bamels

10. What will be the expense for a cement sidewalk on the two
sides of a corner lot 50 ft. by 100 ft. if the walkis S ft. wide
and costs 10 cts. per square foot?

Answer: $.__Z.2,50....
Go to the next page. Do mot wait for any l!..:l.
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You may use this space for figuring.
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11. A case which measures on the inside 3 feet by 3 feet by 2 feet
is filled with cardboard boxes, each 9 inches by 4 inches by
3 inches. Find the number of boxes that can be put into

the case.
Jlé/ boxes.

l2.At8PMthebametﬁcpmmremSOGandat9PM
the pressure was 31.2. Assumwg‘aconstantratcofm-

m?mbammmcm at t time was the pressure

Answer:

Answer: w...o’dw.

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, how many will
be added to the artillery?

Answer: &40 __men.

14. In six separate races over a given course the times of the
winning horses were 1 min. 163§ sec.; 1 min. 154§ sec.; 1 min.
133¢ sec.; 1 min. 124§ sec.; 1 min. ll%sec 1 min. lO%sec
Fmdtbeaveragetmeiort.hesnxraea

23,3 se.

Answer: /
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: $._ 7920 for Smithand$_77 2 ¢ _for Jones.
16. Ifa

min

g:rwly aividend on bonds worth $13,000 is $195, what

ual rate of interest?
......é7/ -per cent.

17. A freight train left Albany for New York at 6 o’clock. An
express left on 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-
hhtbe&aghtmiftheﬁmghttrmnswpsafternhas

gone 56 miles?
Answer ,.2;“.1/”

18. How many hours is it from 8 A. M. May27tolOP M. July 3?
May has 31 days and June has 30.

Answer: .. 282  hrs.

19. A contractor offers to lay asphalt pavement at $3.60 per
square yard. The street is 50 feet wide. How much must
the Jot owners on both sides of the street be assessed for each
foot in the width of their lots?

Answer: S‘JL.%perft.

$4.00 and gave a $10.00 bill
in payment. had a neighbor change the

bill, and gave the boy his e. The neighbor returned

t.hebill saying it was counterfeit, and the gave
goodmoncyfaxt. thtmthelhomkuslon?

Answer: (1=
Stop here. Walt for further instructions.

boyboughtaﬁt‘ohhoeafor

KX =
22

e Z
_ﬁ/_z.

You may use this space for figuring.
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Artificial Language
(Devised by Mr. Stuart C. Dodd, and submitted by Prof. Carl C. Brigham, Princeton University)
Read the vocabulary and rules of the artificial language given below. Then study the sample

sentences. Do not try to memorize the vocabulary or forms, but consult them freely while
translating the sentences on the next page.

VOCABULARY
I—em
me— emon
he—ek
him—ekon
that—tar
is—tob
please—planto
satisfy—sauto
live—logo
forever—vern
RULES
1. Plurals are formed by adding “‘e”’. Only nouns and pronouns'have plurals.
Example:
we—eme
them—ekone
2. Past time is expressed by placing ‘‘ath’ before the verb.
Example:
pleased—athplanto
3. Puture time is expressed by placing ‘‘bol’’ before the verb.
Example:
will please—bolplanto
4. Nouns are formed by substituting the ending “‘ur”’ for the ‘0" ending of the verb.
Example:
pleasure—plantur
S. Adjectives are formed by substituting the ending “‘al” for the “o"’ ending of the verb.
Example:
pleasant—plantal
6. Adverbs are formed by substituting the ending “ob"’ for the ‘o'’ ending of the verb.
Example:
pleasantly—plantob
SAMPLES
(a) He  pleases me. (c) He is  living.
Ek planto emon. Ek tob logal.
(b) Eme logo plantob. (d) Logur athplanto  ekone.
We live pleasantly. Life pleased them.

Go to the next page. Do mot wait for any signal.



20 5 e,

Translate as many of these sentences as you can in the time allowed. Translate the sentences
inorder 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 that point, but if a particular word bothers you, goon
to the next word.

1. Life is i . 7. Satisfactory

14. tur tob sautur.
ﬁ é A‘/z"% - T4y

15, Pleasant sausfy forever.

. 16. Tar  plantur athumto
Hat ( K

17. Life that satisfies is pl t

Stop here. Walit for further imstructi
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Proverbs

(Prepared by Thelma Gwinn Thurstone, University of Chicago)
Example: Which one of the twenty proverbs below has the same meaninﬁ)u the following?

*‘Sail when the wind blows."”
TWENTY PROVERBS

. Ashes fly in the face of him that throws them.
Half a loaf is better than no bread.

. Strike while the iron is hot.

. Not heaven itself upon the past has power.

. A beaten dog is afraid of the stick's shadow.

Where there isn’t any water one can't sail ships.

000N

10. He that hath no chil

The same knife cuts both the bread and the finger.

roverb number 3

She who is the wife of one man cannot eat the rice of two.
. Even a mountain may be worn away by the tread of many feet.
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

Ien.? roof.
15. Marble is not less hard or less cold for being polished.

16. Might is right.
17. The honey 18 sweet but the bee has a sting.
18. The losing horse blames the saddle.

19. One coin in 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 as
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 following?
‘“He who cannot sleep finds his bed badly made.”
Which proverb has the same meaning as the following?
*If you always live with those who are lame you will yourself
learn to limp.”
Which has the same meaning as the following?
*Great boast, small roast."
Which ﬁ:overb has the same meaning as the following?
‘*“There is always a bee to sting a weeping face.”
Which b has the same meaning as the following?
* Fine feathers make fine birds.”
Which Jroverb 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 horseman is the man on the ground.”
Which has the same meaning as the following?

° stone may hurt the dog.but not as;much as the hand
that threw it.”
Which

has the same meaning as the following?
*The water that bears the ship 1s the same that engulfs it.”

Whid)pmverbhuthenmemeanm;' as the following?
*‘Little and often fills the purse.”

Which bhastheaamemenn.in'guthefollowing?
*Too many cooks spoil the broth."”
Which hag the same meaning as the following?
*‘She went to sleep hungry altho her husband is a baker."
Stop here. Wait for further instructions.
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5 TIA) Reading
(Prepared by Mr. A. W. Kornhauser, University of Chicago)

Read paragraph No. 1 and the five sentences below it. Then place a check mark (V) 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.

Paragraph 1. It is easy to imagine an economic order wherein each person produces the very things
which he consumes—bakes the bread he eats from the flour he has ground from wheat he has raised. Such
an order might be called an autonomous economic order. But the actual system is far different. Most of
the goods which each of us consumes are, speaking literally, produced by others, while most of those which
each produces are consumed by others. In short, the present order is not autonomous, 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.

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

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

4<... 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.

........... S. In those countries where the industrial system is most highly developed, the system is ordinarily

least cooperative and most autonomous.

Paragraph 2. The interplay of human motives and the interaction of human beings is the fundamental
fact of social life, and the permanent results which this interaction achieves and the influence which it exercises
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. Itisnnjustiﬁabletospeakofanocialinheﬁtanoewberebymditionispassedfromgenei'ationw
generation, in the same way as we speak of physical inheritance from father to son.

......... 2. Each new age, as each new individual, must build anew, from the ground up, uninfluenced by the
restraining ties of the past.

e 3. An understanding of the process of social evolution involves at least some knowledge of the inter-
action of individuals and the products of their reciprocal relations.

weeeremeee §. Tradition perpetuates the finer and more sentimental contributions of the past and has little to
dowit.hthopermanentlyvgluablepmdumofprwedinggenmm

g~ S. The influences of individuals on each other and the results of their activities constitute the perma-
nent heritage upon which all new advances are based.

Go to the next page. Do mot walt for any sigmal.



Paragraph 3. The employer is in business for profits. Industrial profits come from the work of the
hired hand. The smaller the wages the larger the profits. The employee works for wages. Wages represent
the product of his labor after deduction of the employer's profit. The smaller the profit the larger the wages.
The employer must strive to maintain or increase his profits under penalty of industrial extermination. His
personal views and feelings cannot alter the situation. The employee must strive to maintain or increase his
wages under pain of physical destruction. His personal inclinations do not count. Sometimes this antagonism
of interests expresses itself in petty bargaining and commonplace haggling, and at other times it assumes the
form of violent conflicts: strikes, boycotts, and occasional dynamite explosions and, on the other hand, lock-
outs, blacklists, injunctions, and jails.

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

............ 2. Almost too 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 can be
no natural conflict between the two.

............ 3. After all, the antagonism of interests between workers 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.

...... 4. In a real sense the interests of employer and employee are fundamentally opposed. Since the
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 problem is
little influenced by personal inclinations.

Paragraph 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 to-and-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 make an engine that will handle a hundred thousand times that, twice as efficiently and three times as
long. In this way only can 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.

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

eeeeee. 9. Even when we view man simply as a machine it is fair to say that the human body constitutes
about the most nearly perfect mechanism in existence.

Go to the next page. Do mot wait for any signal.
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Paragraph 5. The classification of facts and the formation of absolute judgments upon the basis of
this classification—judgments independent of the idiosyncracies of the individual mind—essentially sum up
the aim and method of modern science. The scientific man has above all things to strive at self-elimination
in his judgments, 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 examining facts is not peculiar to one class
of phenomena and to one class of workers; it is applicable to social as well as to physical problems, and we must
carefully guard ourselves against supposing that the scientific frame of mind is a peculiarity of the professional
scientist.

<. 1. Tt i8 & fact of considerable significance that only the specially trained mind of the true scientist is
capable of assuming a sound scientific attitude toward the world.

...7/. 2. The scientific frame of mind leads not merely to the collection and classification of facts but it
involves, to some extent, at least, the interpretation of the facts and the basing of the judgments
upon them.

.. 3. Scientific investigation is objective—in the sense, that is, that its interpretations and judgments
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.

Paragraph 6. Science in general, however defined in its abstract phases, is in its practical aspects simply
the organized technic 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 constantly 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 no 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 significance 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
constant danger of being underestimated, with resulting loss of adequate financial and social support.

.eeeeee 1. The primary value of scientific research is the same as that of the creation of works of art; both add
first of all to the finer and higher intangible values of life.

// 2. The masses of men have little understanding of, and regard for, the importance of scientific research.
Consequently, in a democratic country 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 only secondarily concerned.

weweeeee 4. The crying need at present is not for the furtherance of scientific research but for the making available
to the popular mind the results already achieved by science.

2_. S. Science is not a mere theoretical interest remote from daily life; on the centrary, it enters into, or
in fact constitutes, the very essence of our ability to meet the complexities of life.

Stop here. Wait for further instructions.
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Opposites
(Prepared by Prof. Carl C. Brigham, Princeton University)

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 ‘' Opposite,” as the case may be.

The first group of words, *‘1 bent, 2 cold, 3 hot, 4 sad" contains two words (‘“‘cold” and “hot"’) that

are opposite in meaning, so that the figures 2 and 3 are entered in the column headed *Opposite.” The second
and third groups have also been marked correctly.

SAMB OPPOSITB
1 bent 2 cold 3 hot 4 sad . 2.&3.
1 white 2 safe 3 black 4 caw el A.&3.
1 rapid 2 hard 3 large 4 great 3.k 4. e
1 wet 2 dry 3 thin 4 casy . &2
1 flat 2 tired 3 smart 4 level L. &Y. el
1 corpulent 2 opulent 3 torpid 4 affluent A& . -
1 lavish 2 jaunty 3 gradual 4 demure e Z2&%.
1 partial 2 careful 3 jubilant 4 exultant 2.&Y.. -
1 animatea 2 vivacious 3 tarnished 4 caustic L&A .
1 formidable 2 tangible 3 preferable 4 alarming (&Y. .
1 captivating 2 belligerent 3 pacific 4 universal & 483,
1 capacious 2 petrified 3 obligatory 4 restricted ... &.... L.&7.
1 agile 2 lithe 3 hirsute 4 previous L.&3. .
1 bombastic 2 obnoxious 3 astute 4 modest e, L&Y
1 maudlin 2 obvious 3 mawkish 4 oblique L& 2 &.....
1 lingual 2 raucous 3 overt 4 manifest S - 2.&Y..
1 delectable 2_mutable 3 reflexive 4 permanent ... &.... L&9...
1 literate 2 choleric 3 irascible 4 ambidextrous Z.&.2. ...
1 illegible 2 agnostic 3 amenable 4 refractory = ... &... 187
1 punctilious 2 brusque 3 translucent 4 insensitive e A &M
1 legitimate 2 disparate 3 unequal 4 metric 2.&2. —.
1 enigmatic 2 extraneous 3 loquacious 4 intrinsic e L&Y
1 laconic 2 dulcet 3 epigrammatic 4 titanic L&l e
1 gratuitous 2 sanctimonious 3 rhythmic 4 obligatory e L&Y
1 anomalous 2 efficacious 3 jugular 4 usual — L&
1 jovial 2 nascent 3 incipient 4 nauseous 282 —
1 capricious 2 spectral 3 speculative 4 corporal & LY.
1 pertinent 2 prismatic 3 congruous 4 juridical 2 &3 .
1 infantile 2 infinitesimal 3 amorphous 4 shapeless &Y B
1 nugatory 2 efficacious 3 gregarious 4 transcendental .. & Wr'PN

Stop bhere. Walt for further instructions.
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Grammar
(Prepared by Thelma Gwinn Thurstone, University of Chicago)
Some of the sentences in the following list contain mistakes in grammar, punctuation,
spelling or rhetoric. Some of them are correct.

Make a plus sign (4-) before each sentence that is correct.
Make a minus sign (—) before each sentence that is incorrect.
The first two sentences are already marked as they should be.

<remeer | 8€N him when he done it.

..k ... John and James are coming.

...7.... She sat the plant in the window.

..1-.... Ought we not to start?

.k My wife and I shall go.

weeeei. The train had M gone when we arrived.
.. T The dress looks beautiful on you.
«.T"... The number of books in the library are very large.

...”F.. 1 don't know that I can finish it.
... I saw him go into the house.

e “'Will you help” he askedN
... ] wish I was in Dixie.

. He hasn’t scarcely time to finish the job.
... The law goes into affect January 1.

...*i_Whomdoymmn?

... This is the place whence we started.

... t.. Take the fan from the desk.

we. . | saw her at church some months since.
...... - She let the papers lie where they were.
—..=¥-_ That evidence is altogether unconvincing.
....... tﬁazhnnleofms'shouw-dsy.

Go to the mext page. Do not wait for any signal
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............ Write the names of those whom you think should go.
....=™=.. The club meets regular the first day of the month.
... .F... We use only the best materials.

——

......... .. She told it to no one except Mary and me.

.......... Will you loan me your eraser?

<eereem.. Men like you and him have a good influence.
ereeerrr.. The king favors her rival more than her.

..... .. It is superior in every way than the old edition.
«ecee.. The balance of the crowd is coming later.
«ereee. He has an indepél-u\income beside his salary.
......T!':. I have forgotten it's name.

..... .. Employees cannot leave their desks open. .

...... ... Her brother is a better student than she.
X Tt is just as it should be.
k. Would you rather let Mary go than me?
..... =F... I certainly would have liked to hear her.

—

...... .. The covers of the book is worn.
.. 7F. 1 don't believe I shall be able to go.
<o .. A new order of ideas and principles have been instituted.

wereeii. | took you to be her.

............ The offices were closed in respect of the president.

— Will you send this memoranda to Mr. Jones?
...... 7 Whoever tries hard enough will get what he tries for.

Go to the next page. Do not wait for any sigmal.
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«eem-... We should have expected to find him.
,.....‘t‘._chualpairofshoesmamongthethingsmlm.
wt.... We are all ready to go.

veeemmn. ] think that, after you have read it, that you will agree with me.
<ewei. ] don't know but what you are right.

w}. The cause of his failure was his imprudence.

v I had to wait on him for nearly an hour before he arrived.
. =¥ 1t is very late to begin now.

<= The play is over with.

n.,..‘.&“ He would have come, but he was not well.

T The book deals with points of general interest.

..... - She does not type very well.

e ' Then everybody but you and he agrees to the plan.
e These two books are both alike.

weeeee. We haven't anything like that.

..ennr.. 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.

ot He lay still to make us think he was asleep.

...} Between you and I and the gatepost, I expect he will lose his job.
<eeemn. YOu have less letters to answer today.

weeere-., How much each one of you manage to accomplish!

werr’t.. Whom are you trying to call?

w7 The reason I am late is I was detained by business.

s A DEW order of ideas and principles have been instituted.

< The cows were milked, and the horse fed.

...... 1~ When I was six years old, my grandfather died.

...=1= T did not anticipate his coming.

<eseernwe. 'There is an access of moisture in the air to-day.

<t The telegraph pole is fifty feet long.

¥ That is one of the physical factors that is extremely difficult to control.

Stop here. Wait for further instructions.
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Estimating
(Devised by Prof. L. L. Thurstone, University of Chicago)

You will be asked to give twenty estimates about facts that you probably do not know. Try to make
your estimates as reasonable as poesible. Try to find something in your experience, in your reading of news-
papers, or in your general knowledge, that enables you to give an intelligent estimate or guess.

For example: If you are asked to estimate the number of children in the United States who were under
five years of age in 1920 you would recall that the entire population is about 100,000,000. You might guess
the average length of life to be, let us say, S0 years roughly. The first five years of life would therefore include
very roughly one-tenth of the population, and you would consequently give about 10,000,000 as an intelligent
guess of the number of children who are under five years of age. This answer is nearly right.

If you are asked 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 estimate the total
number of automobiles for the entire country on that basis. Or you might simply say that, according to your
general observation, there seems to be one automobile for every ten persons in the population, and you would
guess, accordingly, about ten million machines. That would be nearly right.

Proceed in the same manner for all the questions, making your estimates as reasonable as you can with
whatever information you may be able to recall.

If you cannot reason out a question, make some guess anyway. Make it look as reasonable as possible
even though you may not be able to substantiate it. Do not use statistical tables.

1. Estimate the number of men in the police force You may use this space for figuring.
of New York City in 1921.
/SO oo Men
2. Estimate the number of new books published in
the United States in 1921. (This means number of
new titles, not number of books printed).
2 il E . Books
3. Estimate the number of firms manufacturing
furniture in the United States in 1919.
/77 O Pirms
4. Estimate the altitude of Mount McKinley, the
highest mountain in the United States.
2 Y et Peet
S. Estimate the number of prisoners in all prisons
of the United States in 1920.
N ‘¢ Prisoners
6. Estimate the number of persons who died of
pulmonary tuberculosis in New York City in 1921.
I Persons
7. Estimate the number of foreign born men of
voting age in the United States in 1920.
—— LN Men

8. Estimate the number of Bell Telephones in
the United States in 1922.

£9..2.50.. . 222 _Telephones
Go to the mext page. Do not wait for any signal.
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9. Estimate the number of marriages in the
United States in 1916.

XL ¢Y Y. _Marriages

10. Estimate the number of divorces in the
United States in 1916.

11. Estimate the cost of the Brooklyn Bridge.
Ignore cost of the land.

$. .12 0% oy
12. Estimate the number of persons engaged in
farming in the United States in 1922. Include
farmers’ families in your estimate.
Yo 27 22V Persons

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

14 0t 0 ovp 4ev._ Pounds

14. Estimate the number of wage earners in the

printing and publishing of newspapers and period-
icals in the United States in 1919.

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

201 1LY Miles

16. Estimate the total of the personal incomes in
the United States in 1920 as determined by the
income tax returns.

s/& ce s e

17. Estimate the number of persons-in the United
States with incomes over $5,000 in 1920.

I s R A Persons

18. Estimate the number of persons in the United
States with incomes over $500,000 in 1920.

Sl Persons
19. Estimate the number of persons killed in
railroad accidents in the United States in 1921.
3.2 Persons
20. Estimate the number of incorporated manu-
facturing concerns in the United States in 1920.
/7 ¢ r—v7r Firms
Stop here. Wait for further instructionms.
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Reasoning

(1-3) In the following problems, underline the word or words indicating the correct answers. Nothing
is to be written.
The following chart gives the complete pedigree of the families concerned:

William Pitt -T Jane Pitt  Hugh Walpole = Maria Walpole

Mildred = Willliam R(gLert Lu!:y - Rob';rt EAit.h Malry Palul
| Mo:tnea.l) -
Alﬁ[ed Jalne Da\lrid Elizallaeth Geol'ge
(in (in Montreal) (in Montreal)
Quebec) London)

What relation was Elizabeth to Mildred?
Answer:  Cousin  Step-daughter  Step-niece  Niece
What relation was Robert Pitt to Robert Walpole?
Answer: Cousin  Uncle  Step-brother  Brother-in-law
How many grand-daughters in Canada had Maria Walpole?
Answer: One Two  Three  Four

All of the above persons 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
from his shoes, and then entered quickly.

Mary started from the house and George from the gate simultaneously, but Mary walked so much Jess
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 pockets 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 his elbow
with the slencer fingers of his hand, and walked gaily off.

In the very cold climates north of the Arctic Circle the oranges do not blossom until late in July.

Thesnmllchddwasmuchhghberthanthemau.butnncehaendofthemwwush_g;@r she kept
him balanced in the air.

The legs of the chair were so uneven in length thatonlytigofthemmtedupontheﬂoor.

With his ear against the keyhole of the closed door between them, he distinctly saw the blush come over
her face when the words were spoken.

Go to the next page. Do not wait for any signal.



(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 cent 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 German rule?
Answer: Yes 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
is 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 stirrup caught my right ankle.”
Can you guess from this which he probably broke?
Answer: His right arm His left arm His right leg
His left leg Itis img_gsuf'_t}_lg__tg guess without further details.

(11-12) In the following problem underline the word or words indicating the correct answer. Nothing
is_ to 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 cents.

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

Where do you think he is traveling to?

Answer: Ayton Beatan 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: *' | heard my bedroom clock 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 clock, but I am sure it struck an even
number.” The sky was clear until at least two hours after midnight; and the witness' clock stopped at a
quarter to six that morning.

When did the first drop of rain fall?

Answer: 8.15 A M. Quarter to four Quarter past four
3.15 A.M. 5.45 AM. 3.45 A.M.

Impossible to say without further details

Go to the next page. De not wait for any sigmal.
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(15-18) Fill in the blank spaces with conclusions which can be correctly drawn from the given facts.
Write only one word in each space.
Given facts Conclussons A
A is higher than G Therefore A is.. A A< than D

Bisequal to E L
D is lower than G Therefore Pis..- 5% - %' .. .. .than B

C is higher than G
G is lower than B Therefore H is... ’éf‘v‘/"‘" .. ...than E

B is higher than H / /
A is lower than H Therefore D is.... T#. ¢~ =7 _than C

F is equal to H
E is higher than G

(19-20) A man went to a farmer to buy 3 pints of milk. The farmer had nothing but a 5 pint pail and
a 7 pint pail with which to measure. Without guessing at the amount he succeeded in measuring out exactly
3 pints of milk with these two pails. Below are listed the different things he did. Mark them from 1 to §
in the order in which he did them

...... 7.... Poured from the 5 pint pail into the 7 pint pail until it was filled.
... Pilled the 5 pint pail

.. .. Emptied the 7 pint pail

w8 .. Rilled the § pint pail

«..”2... Emptied the 5 pint pail into the 7 pint pail
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