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A STUDY OF |
THE RELATIVE VALUE OF PERTORNANCE TESTS I SECTIONING
FIRST-GRADE CHILDREN.



SECTION I
INTRODUCTORY

This study is an outgrowth of an interest in
the question whether the standard psychological tests
most frequently employed in the sqhgal system, i.e,, the
8tanford Revision of the Binet Test, the Pressey Primary
Test, and the Otis Primary CGroup Intelligence Scale, are
entirely adequate in sectioning first-grade children,
especially in the sectioning of the children of recent im-

migrantes to this country.

An histerical survey is gliven which attempts
to trace, or rather summarize, the work up to the present

time that hes been dore in the field of mental testing.

The new data presented here have been collected
from two sections of first-grade children, one a bright
‘group of children of American parentage, the other a group
of children of forelpgn parentage, in an attempt tc as-

certain two things:

1. To what extent various performance tesgts
meagure capacities and abilities of young children as
compared with the more verbal type of test, such as the

Binet Test.



2. If certain of these performance tests
can be advantageously combined with the 8tanford Re-
vision of the Binet Test so as to classify children
more adequately than they are now being classified in

the public school system,

I might say that in carrying on this invegti-
gation I have been primarily interested in the group
¢f children of fereign parentage, though I believe it
was of vaelue to be able to try out a similar set of per-
formance tests cn the group of children of American
parentage in order to find out if results obtained in
the foreipgn group were substantiated by or applicable
in the American group, or if the results were at variance

with this group.

I realize on account of the comparatively small
number of cases, sixty-three (63) in all, no final con-
clusions or generalizations can be drawn, yet I hope
that the study will be of some value by presenting the
results obtained with performance teéts in these parti-
cular groups and by preving susgsestive for further and

mere extensive investieatione in this particular field.



SECTION 1II
HISTORICAT

The firet extensive and practical test to measure
mentality dates back te the work of Alfred Binet and Thomas
Simon, who in the Tirgt decade of the twentieth century
published their scale for the measurement of Intelligence,
Wowever, in a very resl sense attempts had been made earlier
to measure innate abilities of individuals, but these at-
tempts were not directed sc much toward the measurement of
intelligence é& # whole as toward the development of tests
for measuring various capscities of human beingg, Sir
Francis Galfon, one of the most versatile of Tritish scien-
tists, was the pioneer worker in this field of individual
teating.l In 1883 he published an elaborate account of
individual and racial diffar@nceﬁ.g The object of hisg tests
and measurements he described as followe:® "It is to‘ob*
tain a general knowledge of the capacities of z man b&

sinking ghafts, as it were, at a few critical points. 1In

1. ¥Yuch of Galton's data was gathered by rather unscien-
tific methods such as mere casual observation, but still

we find evidences of the careful investigator in the elabo-
rate questionnaire he used for studyvineg differences in

mental imagery, in hig experiments to test abilities to
discriminate weights and in the deviging of a particular

kind of whistle to test sensitivity to pitch,

2, Inquiries into Human Faculty.

5. Herbert Woodrow, Brightness and Dullness in Children, p.19.




order tc ascertain the best noints for the purpose the
set of measures should be compared with an independent
estimate of the man's powers., Ve may thus learn which

of the measurements are the meost instructive,”

The work of Oalton was followed by that of Kraeplin
in Germany, who revised some of the tests with the idea of
uging them in studies of the differences between the men-

tally nermal and the insane,

In this country the work of Galten in the direction
of mental testing was largely made known and developed by
James NeKeen Cattell. Catiell's service in the field of
mental testing is well stated by his mest distinguished
pupil, Professor E. L. Thorndike, who says, "Cattell re-
fined Galton's methods and won recognition for such
mensurement of individuals as a standard division of
nﬁthology, and of psychological trsining in universities,
berinnine at Penngylvania the pystematic inventory of men-
tal traits which beceme guch an important feature of the
Columbia 1aboratofy, and which was for so many of wueg an

intreduction to the wheole topic of individual pﬁynheleg;."l

1. Columbia University Contributions tc Philosophy and

Psychology, Vol. XXII, Xo. 4 (1914) p. 92,




Cattell devisged a set of tests which fer a num-
ber of years were given to freshmen entering Columbia
ﬁﬁivaraity. Thege wefe desipgned to measure such capaci-
ties as the following: strenpgth of grip; sensory dis-
grimination by the skin, indiczted by the distance that
must separate two compass polints in erder that t;ev may
be felt as two, the sense of pain, measured by the amount
of pressure on the ball of the hand required ite produce
a painful sensation; the ability to discriminate weight;
reaction time; visual space percepiion, determined by
the ability to bisect a 50 centimeter line; time esti-
mation, shown in the abiiity to reproduce an interval
of ten seconds by ftaps made on the itable; and m@m@fy,
manifested by the number of letters that can be:repeated

ecorrectly after one hearine.,t

It can be sesn that thess @&rlierlattempta at
‘mental testing concerned themselves chiefl
may be designated as the sensory and moe tor: phases of
ability, and gmave scant notice to the more elaborate
phages of intelligence. It ig interesting in view of

their later work toc note that Binet amd-ﬁéﬁri,g the French
naychelogists, criticised the work of_thefémérican investi-

gators on the ground that the tests emplgyea,by‘ﬁﬁsm measured

'

1. "Wental Tests and Measurements" in?ﬁiﬁd, Vol. 15, pp.
373-380.

2. "La Psychologie Individuelle" in L'@nnee Psychologiqgue,

Vol. 2, 1895, p. 426,




mental processes which were too simple -- which did not

sufficiently involve the "superior mental faculties”.

More in agresement with the ideas of Binet and
Henri just expreesed was the work done at‘ﬁhiﬁ time in
fermany by Ebbinghaus. According te Sp@armanﬂ "the first
great attempt to grapple adequately with the problem of
the nature of intelligence was made by E‘bingh&ms in 1897
in a still far from sufficiently appreciasted §a§er".3 Eb=
binghaus in studying and analyzing the performances and
behavier, hy which he helieved people aﬁtually digtinguish~
ed themselves for intelligence in evéry day life, arrived
at the conelusion that such activity eonaisted in "bring-
ing together a multitude of independent concomitant im-
pregsions inte a'umitary meaningful or in & way purposive
whole, " Accordingly Tor him the eszgential naturs of intel-
ligerece could be summed up in the term "combination", With

this 1dea s to the nature of intelligence Ebbinghaus set

[ 3

himeelf to the task of devising a teast that weuld measure
thie abllity er capacity, &n& 25 & result we have his
famous completion test, in which certain words or syllables
of a paragraph are omitted and have to be £illed in by th&

subject taking the test. This is the first test that had

1. The Fature of Intelligence, p. 3. ;
2, Zeit. f.Psychologie, XIIL, p. 401. /




- ag yet been devisad to test a large group of individuals
at the same time and that attemptied to measure the high-

gr mental abilities and cayaai%iea.l

But the successful means of measuring intel-
ligence, ag we have alresdy intimated, was accnmplishad
by the Prench psychelogist, Binet, who collaborated with
the French physician, Simon, in establishing a scale by

whieh intelligence might be submitted to measurement.

Fe must not for a moment supposé that this ac-
gomplisghment, regarded by some psychologistis as being

the mest brilliasnt achievenment of modern psychology, had

not been preceded by yvears of palpnstaking and carsful

. . 2]
observation and experiment.

1. 8pearman makes another rather interesting comment in
referring to this test: "This simple preocedure -~ referring
to the completien test -- which to the uninitiated might
seem to be only a childish puzzle, 4id actually attain to
an extraocrdinary degree of success, ¥ot all the restless
invention of psychologists in every quarter of the globe
has to this day been able to construect any other single
test which, on the whole, yields higher correlations with
intelligence asg evaluated in other wayvs." - From The ¥ature
of Intelligence, p. 4.

2, In 1895 Binet founded L'anné@ Pgycholorigue which

proved to be the wain avenue for the publication of his

future works, and it is largely by & perusal of this that

we may get 2 glimpse of his experimentation and interest

in intelligence testing which culminated in the first

gset of tests. Ag early as 1896 we find him interested

slong with Wenri in an article discussing the field of
individual psychology. In 1898 he contributed an article

with the sipnificant title "Measurement in Individual
Psychology”. In this article he mentioned for the first (cont'd)
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In 1! annee Paycheloglaue for 1905 there appeared

for the first time the idea of a scale of intelligence -~
une é@helle métriqu@ d'intellieence.” The thirty tests
(acmetimes referred to as the 1905 Seale) are arranged

in erder of difficulty, and are not grouped according to
age. The tests are scored with whole, half, or no credit,
and no attempt is made to ascertain mental age, Apparent-
ly the suthers had net ap yet arrived at the concept of

mental age.

time, I think, different tests whieh later on prcved 80
ugeful in the secale, namely, drawing a square from memory,
ﬂhg estibility to length of lineg; memoery for numbers;
rearrangement of dissected sentences; answers to guesiions
invelving moral judgments, emmpr@h@n&iam of an abstract
passage;, folding paper test, -~ Rudolf Pintner, Intellirence
Testing, p.27.
Luo'xﬂp back it would seem as 1f nothing could have
been more simple and natural than for Binet to have direct-
ly proceeded toward the scale of tests, but the way he took
wag long and deviaus, and befere arriving at the methods
foreshadowed in the above article, we find him trybng out
and experimenting with many other pecssible means of measure=~
ment,
In the fellowing vear he published & study on "Attention
and Adaptation”, his most important werk prioer to the scale
prnpar. In nhlS, ﬁine* aft@ﬁpted Lo study vo1untarv attentian

grnupa ﬂf ch;ld?en ~= One hright, one dull.

In the next year Binet, as Pintner phrases 1t, is "again
off on one of his num&raua tangents® in whieh he compared
head measurements of lﬂtﬁlllﬂcnt and unintelligent pupils,
This work led to still further writing on Binet's part through~
out the next year concerning cephalome»rxc resgarch,

In 1903 his book entitled L'é&iude Experimental de 1'intel-
licence appeared. It is in this boock thal hé takes the
attitude that intelligence is equivalent to the higher mental
processes, In 1904 there appeared another of Pinet's studies
on the question of the relation of handwriting to intelligence

Thig summary, though far from complete, serves to show
that the measurement of intelligzence had been one of {eont'd)




Perhaps Binet would have experimented for &
gtill lonzer period on the preblem of measuring general

intelligenee before arriving at & scale similar to the

above had not
necessity, In 1904 the Preveh Minigter had appolinted
Binet as a member of a commission to crganize claspes

for subnormal children in the publle schools of Parig.t

In 1908, as a regult of further investigation,

H:
e
e
@

Binet and Simon published thelr first revigion of

»

Seale, which is referred {o as Lthe 1908 Scale, The im-

i-.

portant thing to nete is that the tests are now arranged
avcording to thelr apprepriate ares, and L%“t in gone

nection with the scale the suthors have woerked cut the

idea of mental sge,

The tests are arranged in order of their in-
ereasing difficulty. To find out which tests are suit-

able for ezch ace Binet and Pimen tested ELHOO%GQ1J normal

Rinet's main thoughts and interests for the previous ten
yvears; almost every study had been cuncerned with the
prebhlem of measuring intelligence, and Lhcﬁm attempts

had vanged, as we have ﬁeen, f*em testa! proye to the
atudy of head measurements and grwphola

1. The quegstion arose as Lo how uheoa aubﬁawm children
could be dlsuinguiahed and clasuif ‘Up to ﬁhls time
rather hazy notiong had surrounded *h@ probiem and it

was important that the selection of . chxl$ren ghoeuld be
accomplished by more objective muthads umae had previously
been employed. It was under this incentive and practical
difficulty that Binet and Simen worked out aﬂd published
their measuring scale of rntuillgmnce.;



children at esch ape (some two hundred in sll) in the
gchocle of Paris., If 2 test were vassed by 6&% to %@%
of children at one of these particular age levels it

was considered stsndard for that age. TFor exsmple, if
it were found that = certaln teest wees passed by only 5
very small pertion of the gixeyear~-olds, and seven-yenr-
elds, and that it was passed by 607 to 90% of the eight-
yeer~olds, the test would than be considered by Rinet

s test of eight-year intellicence, Im like manner tests
passed by 604 to 907 of nine-year-olds were considersd
tests of nine-year intelligence, an&’se‘en;v By trying
out many different teste in thies way Binet wag guccess-
ful in ohtaining five tegte for esech age fr om three to
ten years (exceptihg age four which has cnly four teste)
five for age twelve, five for fifteen, and five for adults,

making fifty-four (54) tests in all,l

After stardardizing the te

%3

ste for particulear

gsted,

ages, though the method and number ef children &

@
0w
g

Pintner remarks, may seem upsrtlﬁiaclﬂ“x to us now,

it was peasible to obtaein an estimate of~inteili¢&mca in
terms of mental ace and to oclassify CﬁLiﬁI’” en thig basis,
The mental age of any child is expresged by the age that

ne reaches in the graded series of tesis,

it o

L. Lewis ¥, Terman, The Heasurement of Intellisence, », %7,

2. Tet us suppose that the ohild beind tested is szeven
vears of age, If he goes as far in the tests as normal (cont'd)




¥e find ¥oodrow relating new Esquirel im 1828,

Duncan snd ¥illzrd in 1866, and Down in 1887, plainly

thought in terms o¢f mental

< 3 ~ : o YIS YT 4 ntn 3 2 e e B
sone between feeble-mindsd and noermal children on the

> Y i - ey 2 « FA - R R4
ars rasie, witheunt, however, usirg any tesis, but it

of mental

gnd oheervaticn

to change 1t from 2 uselegs concent to one of vital im-

In 1911 as a regult of Tmzthwr s*udy the 1311
Benle was publisghed., Undoubtedly there would have been
many further revisions of this measuringe secale, fer no
one reglized mors than Binet lum&lf‘tAF complexity of
the problem he had undertaken and the many shortcomings
ef the scale he had devised for submitiing intelligence
te measurement; But %hﬁ work wag halted by his untimely

death in the game vear in which the 1911 Scale was publish-

ed.

Some authnritz 2g have contended that the sueccesgs

of the Binet-Simon Tests lies in the faect that they at=-

tempted to test the higher and more complex mental funciions
4 ‘ S

gseven year old children go, then ve say that the child has

a mental znge of seven yearsg, ¥hich in fn4g case ig normal

{the child bcinp geven years of age); if he goes on as far a
ehilldren eight years o0ld go, then he “ﬁULd hzve & mental ag

of eight years and would be considered above average in 1nte1-

ligence. On the other hand, if in the test he could (cont'd)
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instead of the simpler and more @1@ﬁentary1¢m@a,  There
is undoubtedly some truth in this, but the basls for
Binet's guccess, I think, lies in tﬁ@ ﬁ&ét that after
vears of experimenting wiﬁh‘sap&raﬁé tests he came up=-
on the ides of combining a large nuﬁber of these tests
in order to measure intelligeaegy} :ﬁ'@ﬁ&@f'ﬁ&rdﬁg he
reglized that intelligsence, whate#er it is, was too
complex a thing, that it had fcc maﬁy sspects for any
ene type of test to digplay it ad@qﬁ&@ely, and that

hence a combination of tests would serve better.+d

Although the success of ﬁhﬁ Binet Temts is du@}
primarily, as we have sald, to the arrangemsnt of &
number of tests in combination, their rapid and wide-
spread pepularity can be &ttribuﬁeﬁ;taythe utilizaﬁion
of age standards or narmg, i.e., tm}tﬁe arrangement

of the tests by eges.

Perhaps an undue amount of space has been given
ever to the work of Rinet and the descriptions of his

scale, but it seemed wise to do this and then treat in

go only as far ag five year 0ld ehildren, he would have
a mental age of five years and be considered definitely
low in intelligence. ; - :
1. DBinet's belief that intelligence hab many different
agpects ig clearly brought out in the type of test that
he emploved in order %o displav it., YSome tests bring
out Aifferences of memery; othsrs, differences in power
to rezeon, ability to eompare, power cf comprehensgion,
time orientation, facility in the use of number (cont'd)
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a less intensive way the revisions and new scales that
have appeared since 1908, for these are practically
outzrowths of the experimentation of Binet and are based

on his fundasmental work.

Henry H., Goddard was the first in this country
to introduce the tests and to use them extensively. He
adapted the scale to American conditions, making as few
changes as possible, His work with the scale made him
doubt somewhat if all of the tests were properly placed.
This led him to standardize the tests on a group of two
thousand children, and his subaeqﬂent revision of the

Rinet scale was published in 3.?310:L and served as a standard

,until the publication of Terman's more complete revision,

Kuhlman® also revised Binet's tests in his work
with sub-normal children at Paribault, Minnesota, and

contributed a standardization of tests for children below

concepts, power to combine ideas inte a meaningful whole,
the maturity of apperception, wealth of ideas, knowledge
of commeon objects, ete."” - Terman, ¥easurement of Intel-

igence, p. 36,

l, "Binet-Simon ¥Measuring Bcale for Intelligence." The
Traininz School, January 1910,

2, "A revision of the Binet-8Simon system for measuring
the intelligence of children." Journal of Psycho-Asthenics,
monograph Supp.,, Volume I, Yo, 1, 1912.7

The Meagurement of Mental Development. (1917)
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the age of three. In 1915 Yerkes, Bridges and Hardwick™

published a point-scale revision of Binet's tests.

In 1912 Terman and Childs? published & téntative
revipion and extension of the Binet 1908 Scale., The re=
sults of this study did not prove very satisfactory and
accordingly a new investipgation was undertakén and.carried

3

out independently by Terman” at Leland Btanford University.

The outcome of this later investigation is the

scale of tests, 8o often referred to as the Stanford Revision

1. A Point~8cale for Measuring Mental Ability (1915)
2. 'L Tontative Revision and ExTension of 1he Binet-Simon
Meapuring Scale of Intelligence." Journal of Education&l
Paychology. Vol., 3, rebrhar}, March, April and Way, . -
3. terman himself describes the werk he attempted in his
revisian of the Binet Tests thus: "As far as possible
the original Binet Tests have been retzined in the ferm
in which they were used by their author, although in

a number of cases it has seemed advisable to introduce
alteretions either in procedure or scering., While it

ig not claimed that the revision here offercd is satip-
faptory in every respect, the authors believe that it
possesgses a number of distinct advantages over other
versions o¢f the Binet fScale. Among these advantages are
the following:

1. Correction of the too-great ease of the original
scale at its lower end and iis toe-grcat dlfflcult3 at
the upper end.

2., The revision not only contains a much larger nume-
ber of tests than any other serles but alse brings inte
operation a much greater variety of mental functions.
This 18 especially true for the upper part of the scale,
3. It is believed that the detailed directions set
forth in the companion volume for giving and scoring the
tests should tend materially to promote unlfermiiy of
procedure, ®
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of Binet Testa.l This scale, based on a study of approxi~-
mately twenty-three hundred subjects, ineiﬂﬁing aevehteen
hundred children, contains ninety teatag ag contrasted
with fifty-four in the arigin&l Binet safieﬁ, and is the
form of the Binet Test, so to speak, used so extensively
in our school system. ¥o other scale has had guch &

thorough and extensive foundation,

The other important contributions of Terman,
along with the reviegion of the scale, is the introduction
of the Intellipence Quetient (I.9.) as a means of indi-

gating an individual's mentality.

. Rinet expressed the amount of a child's intele
ligence in terms of mental age. 'Tefmén conaiders the
mentel age of a child meaningless if éanaider&ﬁ apart from
“chronclegical age., He belleves that it is only the ratio
¢f mental age to ehronological.ag@ (i.e., the I.0.) which

hag significance.

This method of expressing a-@hil@*é mentality

haa certain advantap&s, but it also anelva@ dangers that

1. Lewis ¥. Terman, The Yeagurement ef Intelligence. (1916)

Lewis ¥. Terman, The Stanford Revisian of the Binet-8imon
Scale. (1917)
2, Of these nlﬂe%y tests there are @ix foz each age level
from thrse tc tén, eight for the age of twelve and six for
the age of fourteen. There are also six tests for average
adults and six for superior adults. A number of alternate
tests for the various ages is alsc prowided,
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must be guarded against when the I.Q.'s are used for aé¥
minigtrative purpssﬁa. The chief walue of the I1.¢. lies
in the fact that it apparently expresses the child's
innante intelligence in & moere or less arbitrﬁfy way., It
18 intended to indicate his actual méntality irreﬁpeetive
ef his age, According to Terman the I.Q. is th@ baslis
for prediction in regard to the child's later mental de-
#alagment. Thefp@séihiliﬁy of such prediction comeg from
ﬁh& fact that he has found in the large majority of cases
that the I.Q. remains fairly constant. This would mean
that if a child of five chronologically was mentally

féar vears old he would have an I.Q. of 80; at ten years
chronoloegically he should heve a‘menﬁai aga‘uf eight and
still 2n 1.0, of 80, This}caﬁﬁemtien of Terman's scems

¢en the whole to be substantiated by the facts.

The latest revigion of the Binet Scale has been
constructed by Eerring.l This is a Point Scale. It cor-
relates very high with the 8tanford Revisi&n of the Binet
Seale, and as it is made up of similar though differenti
tepts it ecan very well be used for Fa~te3%iagypu?§eaea;
thug elimipating the practice effect that always resulis

when the same secale ip given the second time,

.

1. ?he ngring_ﬁevisien of ihe Binet-8imon Tests., (1922)



Tre finding of & meane for testing intellligence

wang guch an outstanding seccompliabment that for a time
8t leagt the proponents of the new methed were tee cb~
livious to possible limitations, and biind to some of
the defects of the scales. One of the most outstanding
limitations of the Binet scale proper, and iis revisions,
is that the tests are too wverbal in thelr nature, they

rely toe much on words, and teo Little on activities; i.e.,

ey
¥

;..4.

eﬁ?
P
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they appesl too much o abstract intelld

Another type of intelligence test was developed,
therefere,‘whieh attempted to méé% this difficul%yvby
ghowing the funetioning of intelligence without the neces-
sity of accuracy in the upe of language. }?his ig the pér*
formance itest, The porformance test does not represent,
a8 doee the Binet Test; the work uf‘any.aiaglﬁvindividmal,
noer does it deaignate a specific grcup’af‘t@sts.‘ It is
rather the name of & type of test or a methed of procedure
in tesgting., As the name indicates, teﬁiﬁ of thlg sert

mphagize thw delng in a nmore objective sense, usually with
the ﬂanﬁa, ecertain tasks in response tevvsvwa directions.
Thig type of’tegt iz not enly of immenﬁﬁ‘value in supple=
menting the more verbal type of teést, vt it is practically
india§ensableji§.the testing of féreian children where lan-
guage diffzcuitlss render the verbal teﬁ* entirely inadequate.

More will bp ﬁalﬁ later concerning the usa Uf the performance
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teata in cleseifying foreign~sgpenkling children., Ia fact,
cur whele gtudy is concerned with these gerformance tests
and their use in classifying children, sspecially foreign

children.,

The names of Healy, Pernald, ¥nox and Porteus
atand out conspicuously in the development of the per-

Tormance tesgb.

Healy in his work with delinquents Tound that
the Binst Téat d4id not succeed in evaluating the capa-
pilities of the individuals he was conecerned with, and
a8 & result he and Fern@ld; were stimulated into working
‘®ut and developing varicus fmrm,ba&rﬁag and puzzle baaféﬁ
to supplement, and to be usecd independently of the Binet

Tepst,

Knox&

in hie work with immigrants at Ellis
Igland developed the cube teai, which has proved very use-
fal in clasgsifying forelgu-speaking individuals., The parti-

gular value of the’t%ﬁﬁ, a8 might be imagined from the

1. The P sychological Review Munbgramh Bupplement Yo, 83,
July 1915,

2. Most of the form baards now included eamong the per-
formance tegts arc modifications of the form board originated
by Seguin., We may also considsr the picture puzzle test,
now 8o common, as a variation of the form board.

3, Journal of the Anerican Medical ASEOCL&uiGE, 1914, Vol.
D} 45.“-77“5"’4 ‘ .




gircumstances and surroundings under which 1t ﬁag develop~
éé, lies in the fact that the understandine of the problem
presented and subsequent success are so little dependent
on lancuace.

?arteusl made a very valuable centribution
to the field of performance testing with the maze, This
fest was used extensively twenty years ago, in the e&rliér
days of animal psychology, and it is to Porteus that is
due the credit for adapting it to human beings. The maze
test when used with huwan beings is a paper and pencil
test of the performance type, the maze being printed on
a sheet of paper, and the person tested being required to

find his way through the maze,

At present all we can do is to sité the cutstand~
ing early contributions to the field of performance testing.
The more recent contributions of this ty@e are maﬂyg and,
combined with the more specialized types;of performance
tests designed for testing the blind an@ deaf, are too

numerous t0 be outlined here,

The group test is the mostrrécent development

1. "Mental Tests for Feebleminded; A W¢w Series." Journal
of Psycho~Asthenics, Vol., XIX, Wo. 4, pp. 200~213.

2. Pintner and Paterson in 1917 constriicted a scale of
performance tests referred to as the Pintner-Paterson
Performance Scale which represents a colléction of fifteen
of the more common tests of this type. '




in the field of mental testing. Heretofore the necesg-
gity of testing large numbers of children for the‘yurpcse
of classification and tesching was hardly recegnized.

This need was first felt not in the school but in the
army, and the success of the group test there resulted

in the construction of 2 number of group tests, mostly

of the verbal type for use in the various school systems.
The advantage of the group test, of course, lies in the
fact that it can be administered to a large group of in-
dividuals at the same time, which means an enormous sgaving
when we consider the amcunt of time that would necessarily
be consumed in determining by individual tests the intel~r
ligence of large groups of school children. But, never-
theless, there are times when the individual tests are
desirable and really indispensable in the further classi-

fication of individuals and even entire groups.

There are a great number of group tests available
at the present time. Pintner cites twenty-seven and there

are undoubhtedly more.l

I have just outlined the development of mental

tegting from its inception, with the work of CGalton in

1. BSBome of the group tests most commonly used in the
classification of children are the following: Dearborn
I and II;, The Haggerty Delta I and II, The ¥Vaticnal In~
telligence Tests; The Otis Group Tests; The Pressey
Broup Tests; The Whipple Group Test. '



individual testing, and its subsequent growth ﬁpvthrough
the redent large-scale testing of intelligence in the

army and later in the public school syséem% of this country.
Pollowing this development there has been a movement to
guestion somewhat the claims made for the tests by thelr
various proponents, and the development of the more
specialized attempts 1o observe and isolate factors which
affect the mental growth of children. (I am speaking

here of the verbal types of tests and not the performance

tests. )

1. This phase is relatively unrelated to our problem but
I think reference to some of the contributions that at-
tempt to explain causes affecting mental development are
important enough te menticn here. Woocdrow with his con-
cept of anatomical ace and its important relation to men-
tal age, together with his recommendation of making a
correction when using the formula 1,q, = M. A adds im-

mensely to our understanding of the effect of physlcloaical
development on mental develcpment, and offers a better means
of classifying children than is possible when we consider
only chronological age.

Along the same line is the Harvard study now being
conducted under the direction cf Profegsecr ¥Walter F. Dear-
born., This study is to cover a period of twelve years,
and hopes to trace the mental and physical development of
several hundred children throughout this entire period.

A great number of studies have been conducted bhoth
bJ school systems and cities, and the Federal Goevernment

tself, to determine the effect of malnutrition on both
physical and mental develooment. Tbe‘llterature on this
subject is too vast tc be listed her¢. TFollowing the
same line of attack, thatl is, cvndit;un hf physical health
and ite relation to mental dpvelopmenﬁ, is the work of
E.K. SBtrong on the "EBffects of Mookworm Tisease on the
¥ental and Physical Development of Cwlldr n" published
under the above title in Publication 3 of the International
Henlth Commission Reports. Much work na$ been carried on
by various investigators concerning the effect of (cont'd)

'i



The early opinicn ¢f the indlvidusls concerned
in the deveiagmemt of the teptes was that innate intelli-
gence, independent of any scquired learning or experience,
wag beling meagured, Binet was mere uncertain of this,
and lesp dopgmatic in his claims of what the tests actuslly
meagure, than were gome of the peychelogists that followed
him, Terman, I think, belleves that ke is actually able
by meang of the Stanford Revision to test out and measure
native intelligence, not schocl knowledze or home~iralning.
Stern thinke that "the tesis actually reach and discover
the general developmental conditiong of intelligence, and
not mere fragments of knewledge and attalimments scgulired
by chance™, I am inclined to think that with the passags
of time, & slightly different attitud@ is being developed
regarding the tests, and what they measure. It seeme to me
that 1t is impoesible tc submit innate intelligence to mea-

gurement. All we can do is to measure acquired intelli-~

physical defects, more particularly tonslls and adencids,
on mental develepment in children,

The whole study of the pathological and unstable child
repregents another branching off, and an attempt at ex~
plaining differencesg in menteal d@velopm nt of children.

Bepides many studies similar to those indicated above
are thoge which seek an explanation of differences in men-
tal development from the'envirormental" side. The article
by Brideges snd Coler in the Paychological Review for Janu-

ary 1917, entitled “"Intelligence and Bocial Status", sume
marizes very well these attempts and some of the find¢n
A small pemphlet which seems to me to present the crux of
the situation for the environmentali$is ig one, strange
to say, published by Lewis ¥. Terman mntltled "An ﬁxp@rl*
ment in Infaont Educaticn."




gence, but we can infer from differences in this acquired
intelligence, &iffereh@eﬁ in native endowment, If you
submit to a test a group of individuals who have had
common experiences, i.e., environmen£ or nurture having
peen the same for all, and then find that they differ
in aequired intelligence, we have grounds for believing
that they differ in innate intelligence or ability, Col-
vin would go even farther than to say that the group
ﬁuﬁﬁ have cormon experiences before we can infer native_
intelligence from differences in acquired imtelligenc@.
He would say that there must be common interests as
well as common experiences within the group. He makes
tris peint more clear by referring to the ﬁtenquistv
¥echanical Ingenuity Test that he gavé to two high
school groups, cne of boys, the other of,girls. The
difference in resulits showed the boye vastly aﬁparier.
It might be inferred that the boys had mér@ 1nh&te
mechanical intelligense, but Colwin believes that the
explanation for the difference lieg in ihé fact that
although the girls might have had exp@ﬁience with mechan-
ical things, -- opportunity te learn, 8o to speak, =~ the
incentive or interest was lacking, aﬁ@'was>thﬁ important
factor in determining their lower ﬁs@rés.

This whole newer attitude ﬁa@arﬁ the question

of innate ablility and its possible measursment is = very
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heplthy? ene, and is one that is very essential in th

peasuring and elagsifying of children, Vhere the home

gnvironment and early trainiag of members ¢f the proup

at any true measure of native abllity or intellligence
by meaguring differences in acquired intelligence. It
is only when thesge experiences and interests are simil
for the entire gronp that we can infer innate differ-

enceg from the differences in the attainment of thesge

dividuzsls in the tesis.
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This leads up to the gquestion of measuring the

intelligence of foreign

children. In their cage, not

Gle
=1

=3

only does home traindi

Ry

g and snviromment differ from that

of American children 89 ag o make it difficult io mea-~

sure intelligence satigfaciorily by means of tests

standardiged on American children, but the whole ques~

tion ig further comslicated by the language factor.
Objections te the Binet Test and its revisio

were wade, you remember, on the ground that the tests

ng

were too verbval, that success in them was too dependent

on ability to use words, and that one would be led to

take differences in verbal ability to be differences i

i

innate intelligence., Furthermere, these objections were

made ¢n the beels of work with children who were noi

foreign or of fereign parentage.
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If criticisms of this nature are applicable to
the verbal type of tests when administered to English
speaking children, they are even more applicable and jus-
tifiable when applied to the measuring of the intelli-
gence of foreign children, In the case of this 1a€ter
greup, the language difficulty offers a handicap which
cannot be surmocunted, and which makes it impossible, it
geeme to me, to measure adequately the intelligence of
the foreign child.

¥hen foreign children are teasted by means of
the Stanford Bevision, er the more common group tests eof
the verbal type, they fall te score as high as d¢ Ameri-
can children., Yore data have been collected on the
Italian group in this country than on any other, and the
findinge ¢f the different investigators éonfirm this
gtatement. But mugt it be inferred from such evidence
that the Italiaﬁ‘graup or any other foreign group is
necesgarily ihféﬁior to an Amefic&ﬁ»gfcup in intelligence?
I think not, -Ifthink, rother, that thé lower scores of

-

the ene group a@e dug in the main to ﬁh@ inability on the
part ¢f the f@réign children %o umder@téné directions and
gquestions in ﬁhé first instence, and in the second place
te express th@mgﬁlves in a tongue wnick 18 not their own
and which the&vmav& not as yet mastered., This conclusion

le in accerd with the results of studies thatl have been

made,
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Brown finds that in the particular xixlliﬁ group with which
he worked, these¢ children rated much higher then tested in

their own tongue,
Ancther atudy eimilar to the one just given is
that mede on a Poliekh group by Yartha ¥azurowsgks 2' Principal
of Seheol Yo. 13 in this city. This, as far as I can observe,
was carried cut very scientificslly, and the findings bear
cut the fact that fﬂre1~r childrern vhen test@d in their na-
tive langusge cbiair higher scores than when tested in Fng-
ligh, this gain beine relatively grezter, as we micht ex-
peet, in these testis thaet invelve more language ability.
Yeasuring the foreign-spesking child on & scale
translated inte & forelgn language, then, offers cne means
of securing a tetter measure of hig iﬂ%&lliganﬁB tharn is now
being obtained. The other means lies in the use of the per-
foermance tests, where the verbval facior ls grestly mini-
zed and it is the findings cbncernimg certain of these
performance tests and thelir use in intelligence testing

that I now wish t¢ present.

(1) *“Intelligence as Felated to Yationality." Jowrnal of
Educational Research, Vol, V. ¥o, 4 pp. 324-327,

(2) "An experiment with Otis Groun Intellipence Seale"
published in the School Pag&zina (Buffalo), Yol, 4, June
1922, ¥o. 10.

(3) Pintner thinke that tests invelving langusrme when
translated into various langurges, can never form an
adeauate compariscr and that the non-verbal tests seem to
affar the only possibility =-- from Intell1genae Tegting
pp. 357-358,




SECTICY IIT

ATMIVI STRATION OF THE TESTH

Reins interested primarily in the guestion of
mors adeqguate methods of festing and claspifying forelgn
children in the public school systom, and the relative
value of Aifferent performance testzs in accempliching

th

g
2
o

end, my attention was naturally drawn o the choeosing

of

o

foreign group with which to work, Largely by sccldent
I came upon z group of c¢hildren in Schoel ¥e. 11 whickh was

clasgified as definitely retarded, being the feurth or

lewest divigion of the firest grede. Althowy

was net primarily with retarded children, on being inform-
ed that thig retarded group wag almost entirely composed
of Polish children, I realized thal here undoubtedly was
an excellent field for study. What wae the cunnection or
relationship, if any, between the question of retardatio

and the fact that a large percentage of thesge children were
of foreipn parentage? Had these children been adsquately
clagsified and grouned? VWould the various performance tests
give scoreg comparable with those in the mere verbal type
of test, such as the Stanford Reviaion of the Binet Test,
and the Preseey Primary Test; which I fou und had besn uscd

in the testing and subsequent gectioning of these children?

Then came the gquestion of carryine out a gimilar
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study af\ébe various perfoermance tests in & group that

was neither relavded, ner of fs*eifn pa X@ﬂ%@ﬂ&,~ Here,
perhaps it would have been wiger if 1 hed need the greuﬁ

of firet gradere classified ag average, instead of chovsing,
as I did, the bright divisicn of the firsi grade. So I may
say then that this study has been carrisd eut on selected

groups of individusls -~ in the one case a bright divigion

o

n the

(”1

echildren, and other & definitely retarded division.

I am,éf tﬁﬁ cpinicn, thﬁﬁgh; th@tbﬁhﬁ.gYQU§ which
I have referred to he?a, and @iii aemti#ﬁ@ te réfer e
throughout the study, as the retarded group, in realify
‘represents the group of fereign speakingkeﬁiléréﬁlﬁhai we
find in most of cur firat grades in foreign g@cﬁiéﬁs of
the city, and in ah@ reat majority of cases in tqe lewest
divisgion of such & qr&de. I feel, th&refars, th&t this re~
tarded group 1v which I 5tudi@d the veri@uﬁ gerfermans&
tests and thsir value ia a rather fyniedl rnuainy of
fer@igm ehildren Whiah can be easily éﬂﬂlicﬂtad throughe~

aut th@ city schceT ﬁystem.

- On second thought, I am not so sure but t%&i-t%@
using of thﬁfﬁrigh% division of children as a gfeap.af sub=
Jects had its own value. Here}cartaiﬁly was offered tkﬁ 
;ap@ﬁrﬁumity Qf t@szing our @arfermanee ﬁgaﬁg at the ot hef

exireme, and finding oul if the same r@suit@ held in the



sulie were found 1hat

Fag

the other., If r

q’i\
)

HNE :~rf*uu &8 in
amp@@rﬂd spplicable to both gf@uﬁg, @a&lﬁ.ﬁ@t such fiﬁ&~
ings &dd'm&ré value 1o the results than if we had found
the same regurte @xiaiiﬁg betueen our retarded group anﬁ

the average growp in that particular first grade?

Tet ne i1lustrate. ,ﬁu@pasé‘it,éhéuid h&pﬁén'that
raau&%ﬁ‘in the ?atara@d graup would show that certain yer~
‘ferm&mc@ t&ata wer@ more dependent than others for sucecess
on culturel and w&ﬁg%&g@ factors. If szmllar results were
&btain&@'iﬁ'the bright &ivisién - 2 divialsn werking under
so few l&ﬁgﬁ&g@-aﬁé,%nvi?@ﬁmeﬁtal haﬁéicags‘4~ it epeems to
me our firet results would Dbe even mafé truly dizgnostie

than if we h&d‘sam§&r@d results with.tﬁése«af the averdg@
group, though perhaps in making eommarlaa e of & differﬁﬂt
zort the &v&r&gﬂ group might have graved-smpe;ier.

The Subjects.
L@ﬁ’us now turn tc a more @@fintte study of tﬁ@

two groups of subjects. The retarded group wag c@mncsué
as I have sald, almost entirely of P@lish=children, Dut of
a total group §f~ﬁwenty-$ix‘indiviﬁﬁals;ftﬁirteen zirls

and thirﬁ@@m boys, there were twenty ckildren of Po 119
parentage in whose homee POilSh,W&S the l&ﬂﬁn@ge speken, and
gix children of American ﬂavent¢ge ~—~in this latter group

the mother of one of the children waa:aise Polisk,

- 2 X ", .
I wag informed 7 v



Polish children on entering her class in Beptember 1924

could ﬁ@ﬁ gpeak or understand a word of Euglisgh, and

7 wany cases the only English heard throvghout the

P
&

s
Fh

ﬁay‘waﬁ.that spoken in the schoclreom during the three

hours in the morning or in the afterncon.

The median chronclogical age for this group is
7 years - 1 month, while the median mental ape, as com-
puted from the Binet Test, is 5 years ~ 11 months., The

median Binet Inteiligence Quotient (I.Q.) is 80,

A lﬁr ge mwan ber of the children in this group were
.iﬁ need of a ﬁicnl examination and medica l treatment,

Eye def@cﬁs,‘ﬁ@ﬁﬁil‘amd adencid cases could nob a@i@ belng
detected even mn.ﬁh@ part of aa‘in&x@&rieneéé observer, I
found on we lghiﬁ?»aﬁé taking h@igat} asurements that 46.15%
ef the grgup were underwaigﬁ% i;é., were 109 less than nor-

mal weight for children af their age and height.

Oﬁ gain& ever the records @mvagﬂ@riain the number
having hhd‘ﬁim&ergayian training, I f@uﬁd that only twe
out of the entire group of twenty~ aix h&d received or had

pad the advantoges af_thiﬁ‘ﬁraining;

A questionnaire was made out in which was incor-

&

porated among other items the

ﬁ

occupetion of father, and

such data cahc@rniﬁg h@me-wemditiﬂna'aafcaﬁld be inferred



from the ownership of an automobile, telephone, planc, bathe
tub, books, papers, etc. These answers, together with a |
viglt made to euch homs during the Haster vacation, gave

me rather definite information ag teo the sociel status @f

the homes from whick thls group ewse. Accerding to T@ﬁﬁ@ig‘m
divigion inte the five ﬁ@nfcom@@timg groupg == Professional,
Semi~Professiosnal and Higher Emsiﬂeﬂa, ﬁ%iﬁl@ﬁ, Semi~%killed
and Unekilled -~ I found t¥ wat most of the fathers of these
children fitted inte the Semi-fkilled and Sk: illed Groun.

In other worde, the social ?‘u@ of this group, ir we con-
gider thﬁk?rmf@msiémal and Semi-Professional and Higher
Business Groupes an superisr, the fkilled droup as a?@rggé;
aud the Semi«fkilled and Ungkilled as inferior, would be

low average with a decided bent toward inferior.

vThe brighﬁ diﬁigi@n wag compoped of t&irtywaévan'
children, twenty-three boys and fourteen girlis., In this
group there were four children of Polish p&remﬁage. The:
gueation will probedbly be asked how these particuler Pollish
children came bo be in the bright divigion, and does not the
faet that they are so grouped dlsprove any aséérﬁimnﬁ or
elaims that the wverbal type of tests, i.e., the Binet aﬁd
Pressey Tests, do not cla ify*fef@igm ehildren satisfactorily,
Pirst, I think the very size of this gproup of foreign children
makes it r&tﬁ@r impossible for ume ap & means of cemzariwmn,
and secondly, there is an adequate explanation f@r"th@ir pre=-

sence in this group.



One of these children, Dewitt Z., age 7 years - 2
months, came from a definitely superier Polish home, that
is, superior in a cultural sense. His mother is a cultured
woman, having been educated in Lithuania and Poland before
coming to thisg country. His father had been in this country
for thirty~-five yearg and is a manual training teacher in one
of the schools in this city. ©Some Polish is spoken in the
home but the boy hears more Enslisgh, and the home environ-
ment is one that is conducive to what we may call school

succesg.

Two of the other three children, Clara 0. and
Harold B., are older, having chronological ages of 8 years -
4 menths and & years - 5 months respectively., This age
factoer undoubtedly had its influence or weight in the claesi-
fying of these two children in the brisht division of the
first egrade. The system of sectioning children on the basis
of chronclogical age has enrooted itself very deeply in our
school system and often teachers reaslize, as in this case,
that the individuals could not de the work in the grade in
which thelr age would nermally place them, yet they feel
that this same age factor ought to place the child in the

most advanced section of the lewer grade.

The remaining child in the small Polish grouping,

Helen ¥., is approximately of the median age of the group,
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7 years - 3 months, bul she is a repeater of HSeetion B

of the first grade, and would naturally under thip cir=
umstance be placed in the advanced &lﬁiaisn of the first
grades for the following year, i.e., that division of bright

children with which this study 1is cancarne@.

The median chronclogical age for thie grcay'ig
one month higher than the median for the rw*ﬂ:ded group,
i% being 7 years - 2 months. Qulte in nnn*raa* te %hi
allisght difference in median c%ronqlngjea1 wwea is tha ﬁ}f«
ference @xismiﬁg'betwe@n median mental ages in the twg‘groups,
the retarded group having, am we have aald, o mﬁdiam mental
l*&g@ of & vears -~ 11 menths as compared with & median m tal
age in the advanced group of 7 vears ~ 9 monthes, The meéian
.0, rating for the bright group is 107 with twe I1.4.'s as

bigh as 122, and fourteen sbove 110,

0f the children in the bright diviesion 27, G,W were
underweight, and this in ene sense seems to offset any comments
as to differences in the physical appearances ¢f both z%@upa,
but still the difference was o @éeiﬁ@@ly n@tim@abl@ that it
is impomeidble to refrain from mentioning it at this tinme.
The retarded group on the whole appesred under nourished,
anaemie, and lacking in that ensrgy, interegt and enthusiasm
that geemed to radi& e frem the faces of the bright division,

and manifest ;sse3f in their activities, mametxmea it seemed

almost impossible for me to believe that sueh different appear-
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ing children could be found existing across a corridor

from one ancther.

The data showing physical defects, undernourish-
ment, lack of proper kinds of food, and insufficient hours
H
of sleep in the retarded group can perhaps explaln the

fundamental reason for the retardation, if such really

study we have not time for a digression of this sort.

In the bright group there were only six children
who had not had Kindergarten trainine againsgt the thirty-
ene whe had had such training., These figures certainly
stand out in contrast to those secured in t%;d;etarded
eroup where only two children ocut of a tﬁtalzéwenty-ﬁix
had attended Yindergarten, I was interested in getting
the data on Kindergarten training in order to see if such
training had any effect on the results in the Rinet Test
ratines or in the scores secured in the performance tests,
However, the unevenness in the divisions to be studied in
each group rendered such an attempt on the whole practically

valueless,

Again, as in the case of the retarded group, I
used the questionnaire and visited the homes of all the
children, In this eroup every child except one came from

& home where the father is at least a Skilled worker; many



¢f the §hildren have fathers engaged in the Semi-~-Profesgsion-
al and nigher business occupations, and also some children
have fathers engaged in Professional work., Accerding te

the eclassificaticn applicd to the other divigleon, this

group woeuld rank as average but we may consider it decided-~
ly weighted in the direction of the superior division,

The Teets and Yethods Used.

In selecting the performance testg to be used I
was influenced in my choice by the Short Performance Tegt
Scale that had been prepared by Pintner and Paterson.t The
Yare and Foal Test, the Seguin Form Beard and the Knox Cube
Tegt were those which they had included in theilr scale and
were three of the tests that I used., In addition, I used
the Healy A Form Board {a test ineluded by Pintner and Pater-
son in the longer scale of fifteen tests), the Kohs Block

Test, and the Porteus Maze Test,.

tests and the methods used in administering them, I wish

to say a word in regard to the Binet testing. Yost of the
children in the bright division had been given the Stanfofd
Revisicen of the Binet Test, while only three individuals

in the retarded group had been given the test, the rest in

1. Rudolf Pintner, Intellicence Testing, pp. 122-125,
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that eroup having been claesified on the basis of the

<)
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Dreguey Primary Test., In order te use the Binet Test

as a means of comparison with our perfermance tests 1t
became necesgary to administer it to the remaining twenty-
three individualg in the retarded sroup and to fiftsen
of the children in the bright division. This testing was

accomplished and I thus obtained the mental age and Rinet

I.9. ratings of each child in the two cgroups.

It is aleso important, I think, tc state that all
of the testing in both groups was done at similar times.
Both of thesge groups were in segsion fer only half a day,
one month in the morning and the following month in the
vaftern@ﬂn; hence if the Xohs Block Test was given in the
morning to one group it was alse given at a later date in
the morning te the other group., This arrangement held for

all the tests so that the item of fatipue wag equalized

as far as pogsible in hoth gsroups.

The room used in administering the individual
tests was the same in all cases -~ & large room, well
lighted, guiet, containing little furniture except a large
table in the center and several chairs, with book cases
along the wall, On the wheole there was very little inter-
ruption or disturbance caused by people entering., When
& tept was adminigtered to a group the regular classroom

wag used for that purpose.



Refore giving any of the tests I vipited the

groups a number of times, obhserving the children in

"

their school work and in their play activities, learn-

e

ing their names and finding out the individual character-
istics and peculiarities of many of them., ¥ost of the
work of weighine them and of filling ocut the qussticn-

naires from trlking with them was coempleted befeore the

B

¢

testine bezan 86 that I did not appear as a sﬁranﬁer@

and I think for this reascn the response from both groups
in the tegts, though especiﬁlly that from the retarded
group, was better than if I had merely given the testis
without first establishing the contacts. Perhaps under
such circumstances, an examiner ia apt to do some coach~
ine and make alleowances, but on the other hand it is very
peseible for the examiner to be Qerfeétly'ebjective in his
attitude and cbeervations without leosing éight of the per-

sonal side of the relaticenship.

The ¥are and Foel Test., (Individual Teat) This
test, devided by Healy and Fernald, consists of a board
11-1/2" % 9" upon which ig mounted a éoﬁntry scene, This

scene, showing a mare and foal grazing, chickens, sheep

cut and have to be replaced in their ﬁrépe? p@5iti0n bEfore
the scene or the objects themselves ar@‘camplete. Eleven

pieces in this puzzle are removable. Two refer to definite



objects; four pieces are parts of animals; one pisce

is just an cdd shaped piece of green which completes
the meadow; while the remaining four are sky pieces,

In two of the latiter it is essentisl to matceh clouds

&

and trees. There then remain twe piecesg to he Fitted

together in order to complete the puzzle. ( AN AN )

The subjeect wss shown the gcene with the parts
gpread ocut at the side and teld to "put the pleces in go
a8 te make a pleture.” The time was recorded both when
the two triangular pieces were fitted together te com-
plete the picture and the time when this fitting was not
done, the reegt of the test having heen eomplet@d.' A

time limit of five mirutep was allowed for the completion

Previous to giving the performance test to thesge
particular groups of children I had tried them out on
five other first-grade youngsters of similar ages, ncticing
at this time that the fitting of the trisngular parts to-

gether was largely a matter of chance., It was for thie

reason that I distinsuished between time necessary for

1, Pintner and Paterson recorded timg and errors in their
use of the test, but the relaticn between these factors
ig so dirent !erﬁ increasing vhen erkorsg incresase) that
the time was the only record taken inta acoosunt,



completion with triangles and time necessary fer com~

pletion without triangles, with a view toward taking

the facteor of chance somewbkat into secount when come-

puting the final score for each individual., This was

¢

sl

done by working out an arbitrary formula for the time:
T2 A+ 1/28, in which T represents the time, A the
time to complete the test without triancles, and B the
time required to complete the test with the triangles.
If a child failed in the five-minute neriod to complete
the test, failure beinzg due te inability to place the

triangles, a score of 10 minutes (10') was recorded for

2

X

B, If, on the other hand, the five-minute pericd elapsed
with only two pieces in on the whole beard, a score of
10" was recorded for P and the score esgtimated for &, In

this case A would be 22130v,

The following table shows the median score and
the first and third quartiles for this test in both the
bright and retarded groups:

Bright Division

]
o]
&
s
*»
n

Yedian
1 - 2'5,6"
Q3 - 5115"

Hetarded Division ’

¥edian - 6'24"
81 - AtEY

Q3 -

,
"
3
-~
-
v
=
2



pleces one inch thick are zetl inte gockets one~half ivch

Cdeep. The ingividual was shown the form board, the blocks

to be fittcd in having been placed on the table bseide

the board, and then told %o put the pleces in thelr places

Ko wd

g fast as he could, This prccwﬁur@ Wag repesa

%)

ed and

&
~:»

the time for three successive trials noted, but in using

the repulte only the tims of the shortest tr 1&1 weg token..

The following tabhle h we the medisn score apﬁ
the first and third quartilesg for this t@wu in both the
bright and retarded groupe:

Eright Bivisiam

Wedian - 21,3%
01 - 19,087
Q3 -~ 24.37"
Retardeé Eivigian

Hedian - 29
x4 -

v

o 3

L3 -
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The Knox Cube Test. (Individual Test) This is
& performance test devised and used by Howard A. Xnox
primarily for the m&n@al exaea;;ieua;un of imml grants at

Fllis Island.’ Four one-inch cubes are fastened about two

1. Journal of the American Medical Association, Vol. TXII,
pp. 741-747,




iﬂeﬁeﬁ apart to a2 plecé of thin bearding. The experim
menter holdes the beard in one hand and with the other
taps the cubes iﬁv& cortaln crder and at a certain de~
finite rate (ahout one t&§ per seco mdi alwaye commencing
with the cube to the right of the subject., The aubj@ﬂt'
is placed in front of the &xperim@ntér at a distance of

sbout two feet and ig given the following directiont "Do

that, vt

The relative unimportance of the language factor
fer success in thie particwlar test stoed cut as an im=~
portant item in influencing my chelce, for here 1 felt
“that the foreign child would be b@ﬁtér able to compete
with his fellows, wikh’the hendicaps of language at 1@&3%

partiaslly removed.

1, Pintner does not believe that even this is nceessary
and he is sure that without the cormand exsctly the

pame results would be obtained in the test. This was
borne out in his work by some of the subjects who did
not understand English and by deaf children., In these
cases he found that zll that was necessary was to make
gsome gesture indicating that the pointer was to be pick-
ed up and the bloeks were to be touchked., He also found
that the first line of the test (1L, 2, 3, 4) was so
simple that even though the subject does not know while
watehing ths examiner that he will be reguired to do
the same thing, he can easily imitate what has been done
and then understands what is eyneated further of him,
without any direc%iaﬂa being given durlng the ﬁﬂtil DIo=-
‘cedure,
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I used eight combinations: (a) 1 2 3 4; (b) 1 2
343 ()1 324 (41432 ()1 423 (£f)1441l;
(£) 1 3241; (W) 1 244221, Five of these lines were
identical with Pintner's; line (g) differing only in the
fact that he had 3 following the last 1 (1 3 2 41 (3) |
ﬁhile lines (f) and (h) were enﬁiraly different. |

The number of combinations or lines correctly
imitated is recorded, In this case, then, the maximum
possible score obtainable was eight. One~ half a p@in; _
was allowed if the subject on the second trial completed

the line correctly.

The following table ghows the median score and the
first and third quartiles for this test in both the bright

and retarded pgroups:

Brighﬁvnivisicn

Yedian - 6,18
Q1 -~ 5,25
Q3 - 6.84

Retarded Divigion

Vedian - 5.25
Q - 2.9
Q3 - 6,08

1. Knox in standardizing the test used only five com-
binations or linee; (a) 1 2 3 4; (b) 1 23 4 3; (c) 1 2
342 ()1 324 (e)1 34231 (number one always re-
ferring to the bloeck on the right hand side of the child).
Pintner in his further work on this particular test in~
creaged the number of lines to twelve,
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The Healy A Poerm Roard. (Individual Test) This
tegt was devieed by Healy in his work on delinguents. It
consists of a frame 4% x 5" in whieh five (8) blocks can
be made to Fit exactly. The subject was shown the frame

with &11 ¢f the blecks in place. The frame was then
turned upside down on the table, the blecks falling out,
and the fellowing directions given ﬁ&ile pointing to the
blocks: "Put those in as they were before.® Pintner in
recording the score counts time and moves, but ss in the
case of the Mare and Foal Puzzle Test the ineréase in
errors shows itself in the increased time scores, so that
the latter acar@s'war@ the only ones recorded., Two trials
were given, & Tive minute time limit baing allowad for
eaéh. The final score used was the toial time for the

two trisla.,

If a child failed in the allotted time to get the
blocks in he was given a score of 10' and shown how they
could be made to fit in. The frame was agaln turned up~
side down on the table and the subject instructed as be-
fore. The time necessary for the second trial was then
added to the 10' for the total score. In case an individual
failed after being shown, hig score would be indicated b&

201,

The f&*lowxn table shows th@ W&éian gseore and

the first and third quartiles for +hj$‘ @m in both the



bright and retardsd groupas:

Bright Divigion

Median - 1'22,5"
Q% - 32,6
@3 -~ 4'52.5"

Retarded Division

Vedian - 2!
2 -1
@ - 10'L5"

The Kohs Rlock Test. (Group Test) This test,
which wag devised by 8.C. Kohs,l can ba used as an indi-
vidual test or as a group test. We used it as a group
test. ESeventeen sheets of card board, carrying designs
that inerease in difficulty and in the numberiof blocks
necessary for their completion, are exhibiﬁeﬂ one by one
for a definite period of time (these time periods having
heen wnrked.aﬁt by Kohs) and the subjects are asked to
make with the set of blocks they have (gixteen blocks in
all) the design that they see before them., Prior to th@
in his hand and by questioning different children in the
¢lasgs as to the different caloreé'sideagéf~%he block, he
ascertains whether or not they know aﬁ@,regogniae’ﬁhe dif-
ferent colorsg. Besides using this ?re@anhian in both groups

I drew a design on the board, colored it, and asked the

1. Bamuel C. Kohs, Intelligence M@&akram@nﬁ: a psycho-
logical and statistical study based utpon the block design
testa. ' ' )




children to make it for me with the blocks they had.
I then walked arcund the room, examining the work va
eéch child, correcting where necessary, and comuenting
if the deslign was made correctly., After this had been

accomplighed, the test proper was commenced.

direction, a minute and z half was allowed for Tests 1,

2 and 3; two minutes for Tests 4, D, 6;'7, 8, and 9; three
minutes for Test 10; thres and one-half minutes for Tests
11, 12, 13 and 14; and four minutes for the remaining

three tests.

In scoring, two points were giﬁen for =& ecorrect
arrangement of the blocks, the design being exactly like
that exhibited on the chart before the class, One and
one-half peiats were given if the elemenits of the design
were correct, but some slight error had occurred in the
accuracy of the plan. One point was given 1if gome of the
el@ments‘in the general plan were corregt, While a score

d

wg-
a2}

of 0 was given when the design was enti ¥ wrong, oOr when

1
no attempt was made on the part of the subject to perform

thﬁ t@%t <

" Allowance was also made in this test for speed.

An additionel eredit of one wag adéed o zn individuslts



cne in legs than a minute and & half. ‘Additiﬁnal gre-
ait would kave besn allowed 1f any of the tests beyond
the tenth had teen completed in the éhﬁrt@r time inter-
val, but this wap net done as no gubjeet in either division

gunecceeded with any of the tegts beyond the tenth,

Thies excepticn was made, however, 10 the above.
Before being given the additicnal credit the cubject had
te do at least two tests in the minimum pericd of time..
T%ia wvag done to counteract somewhat the simﬁli@ity of
the first two tests in which most of the individuals, es-
pecially in the bright group, were finighed before a minﬁte's

time had elapsed.

The following table shows the median score and
the first and third quartiles for thkis test in both the
bright and retarded groups:

Bright Division

Median -~ 19‘88

Q& w 8, ‘?ﬁ

Betarded Divigicn

¥edian - 7.71 :
@ - 4,75
Q3 - 10.5%
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Porteus Yazes. {chup Test) In the type of teat
represented by the mezes, accerding to Porteus, we are
etting at or testing_”@fndemt and preconsidereod acﬁiaﬁ”,
‘a type of regponse which he believes is lacking in the
ather typea of tesls, more particularly ia the Binet.
Furthermore, it had been held that this type of test was
alge very sultable for testing non-English awemkinw chil=-
ﬁren, ag ne language responses are required. TFor these
ressong I was very anxious te iry out these mazes on the

ﬁwa groups of children,

AlL t@e tests are carried out by tracing with
a pencil on & printed maze., In the mazes the child is
faced by a number of blind alleys and he must {trace his
way through without entering themé, the blind alleys
really penélizing the subject for his lack of forethought.
I used the mazes that had been standardized for the fifth,

aixth amd seventh vear levels.,

Before distributing the three mazes 1 drew on
the blackboard in each room a typical maze illustrating,
ag was done in the printed mazes, the starting peint by
an arrow, and a letter S, and the finish Ey another arrow.
I then explained what I was going to do -- find my way
through the maze -- and with the chalk I drew the path
“that I would take., Twe or three timeg I purpese?v ran

into ene of the blind alleys and t e& as sked what wag wrong.



The responses at this time were such as to make me think
the purpose of the test wag clear in the minds of the

subjects.

Included also in the instructions were the di-
rections that three mazss were to be giV&n out and as
seon as work was completed on one, the next was to be
tmrned‘right gide up and completed, the seme procedure
to be followed for the third maze. At the end of two

minutes all work was stopped and the mases collected.

The scores were 2xpressed by tutal numbsr of er-

rors made on the three MN2Ze8,

The mazes were given first to the bright division
~and on looking cverviia'scorea,l found that enly nine in-
dividuals out of a total of thirty-seven could be claszed
ag successful on the three mazes, and in all of these cases
there was recorded at least cne errer for maze V., This

led te the conclusiocn that either the directions had not
been understocd or that some facter which I did not know
&bouvt had entered in to make this test practicslly value~

less ag far as the bright division wae coneerned.

The maze devised for the fifth year level differ-
ed dﬁciﬁ&dly in arrangement from the othsr twe mazes, be~-
gides differing from the maze I had drawn on the blackboard.

Fot only was the arrangement different, but the arrow repre-



senting the finishing point was missing and &8s & resuli

of this las dlff@reﬂC@ many of the children were apparent=
ly @% 2 logs as to what to do when they reached what actual-
1y was the end of the maze. On the other hand many of the
c¢hildren when they came to maze V, or if this maze happen-
.&ﬁ te be encountered first, spent most of their time with
it, er esppesrently not knowing what to do ¢n account of its

different arrangement, stopped working entirely.

It looks very much az if I had been at fault in
net showing a maze of the type represenﬁed by V or at
least in not explaining that in the case of V ne arrow
shewing the ending would be found. TFurthermere, I should
have had moze V so arranged in the group that all of the
children w&ul@‘have gncountered it at the same time. It
seems t0 me that those pecple who encountered V last had
the advantage of those who atitempted it at the first or

at the gecond trisl.

After realizing that resuits ih the bright division
were practically valueless, and that I would not be includ-
ing the Porteus ¥azes in my study of performance tests in
both groups, I:&ecidéd nevertheless te try out the tepts

in the retarded group, vwith some variations, hew&ver.l

1. Fleven children in the retarded group were given the
tests with the same dircsctions as thaose cuilined above,
and with maze V occurring in any crdar with respeet 1o the
other mazes. (cont'd)



It appears, from my work at least, that this iype
of test presents difficulties enough in a division of
bright English speaking children, and that the languvage
factor invelved in giving directions is insurmountable
for the non-Bnglish speaking child and renders the test
impractical for use in a foreign group. It did happen
that when the tests were given individually the Polisgh
children improved, but in this case they had the advantage
of reacting to one maze (the practice m&za} and hence of
understanding what was wanted and expected of them in terms
of their experience instead of by a method of wverbal ex~

planation.

0f this group no one completed the three tests in
the two minute time limit or was successful in all of the
testa, Ag & matter of fact two was the highest number
of mazeg completed and these were not done without a great
number of errors,

I tkan varied the administration of the test to the
remaining fifteen individuals in the class., To one group
‘first, and illustrated on a large sheet of paper a typiecal
maze, incorporating also some of the difficulties which
would be met with in maze V, the children standing around
me. To another group of seven I gave the test under the
conditions described above, with the exception that di-
rections were given also in Polish., This latter innovatioen,
which I thought at first would be very successful, was not
productive of any better results than when the test was
given in English. I think the explanation for this lay
in the fact that the children were not accustomed to hearing
Polish speken in schoel., They themselves had been repeat-
edly reprimanded for using Polish at recess time or when
they were playing in little groups. When directions were
given by a teacher in their language they were even more
confused, ~ in fact, their reaction appeared to be one of
astonishment, followed by a tendency on their part to laugh,
thinking someone was joking with them. Te¢ the (cont'd)



Speaking of the group of performance teste used
in general, I have already commented on the fact that
the Fnox Test does not require language for its success.
I think the same applies to the Healy Form Board Test.
In both of these the subject watches the examiner for in-
struatiéns really, and the language factor is relegated
to the background. In the Mare and FPeal Test and Kohs
Block Test, it seems to me the language facter ig more
important again as is also an aequaintaﬁc@'with a8 rather
_typical American enviromment, In other words, we might
classify these latter tests more as “oulture® tesis. Up
. to thig ?Qint this is, of course, purely suppogition and
8hall be verified later on in thig study, Part IV, This

portion has been given over merely to descriptions of

in & more analytical way.

The Method of Correlation. All of the correlations
except those aomﬁ&ring the teacher's estimate with the 4if-
ferant performance tests were computed by using Spearman's

method of expressing correlations in terms ¢f ranks or

L _ (XxED*T / v '
pcsztinn./ﬁ-/ja;zz;;7) R whara/p = the coeffieient of

. o
Ll

remaining four individuals of the clags I gave the test

with maze V coming first, but with directions being given
individuelly. Yurthermore, in addition to giving the di=
regctions individually, I had each child find his way through
the practice maze, This methed, as we might naturally ex-
pect, gave the best results. o



gorrelation, D = the difference in ranking of an indl-
vi&ﬁal‘in the two series being compared, and n s the num-
ber of c¢ases or individualse invelved. In the correlations
e@ﬁéerning teacher's estimate and various tests I uged

' =Zx
Pearson's product-moment correlatien f”fmulagj%ig9*—¢»7j '
where ¥ = the coefficlent of correlation, & ¢ standard

deviation, and Z:KJ%Qa product-sum of the deviations.

The best measure of the value of any correlation
is called the probable @r%ar (P.E.). The P.E. of a enf«
relation represents that aiﬁiamcé from thé céérelation
index (r) within which one~half of similar correlations
will be expected tq fall. The férmularcemm@niy uged is:
P.E. 3»4;79%Tlé::3:) y where r =z the coefficient of cor-
relation, &nd.%&gghe number of cases. For our cerrelations
the P.E. is in the neighborhocd of .1 ranging from .07 to
14, which means that our correiations must be entirely
saggestive of signifieanﬁ differences. ' As wap stated pre=-
rviougly, it is not claimed that the results are more than

to W&rr&mﬁ‘fu?%ﬁ&r investigation in thisg field.
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SECTION IV

RESULTS

After stating the purposes of the study, and

deseribing the subjects and tests, it seems only necosge

gsary to add the table of correlations.

I. Qs Bright
- Ratings
Retarded

Hental Bright
hge _
o Retarded

Chronoleg- Bright
ical Age
v Retarded

. Teacher's Bright
- Bgbimate

Baetavded

Mare Seguin Healy Xuox Kohs Come

and

Foal Board

o 15

1,39

.25

w05

Form ¥orm Cube Bloclk. bined
Board Test Test tests

~.28
«20
.02
23
«26
<08
.ald

o14

.39

s 05

.06

e13

.40

+£0

W17

.58
@l%

B8

- gg;
“405
.27
«29

+G4

Selected
Tests Kohs

and idare

and Foal

+40

In considering these eoefficlents of correlation,

attention is palled to the fact thet the correlations in

ths retarded group are on thé whole higher than similar

gorrelations obtained in the group of bright childrea. This

is due to the fact thet the magnivtude of o goefiiclient of

correlation usually depends upon the range of the measures

dealt with or, otherwlise stated, upon the degree of helero-



geneity of the group., If the group is homogeneous, like
the bright division, all of the individuals will have
gbout the same ability. One individual will rank the
highest on one test, perhaps lowest on the next, and av-
erage on the one following, so that when correlations are
obtained between the tests, these tend on the whole to be
low. On the other hand, in a heterogeneous group the
range of ability is greater. These individuals who Bcore
high in one test will be more likely to écere high on the
other tests, and as a result, similar cerrelations in such

& group tend to be higher,.

In the bright group the Healy A Form Board gives
the bést correlation with Binet Intelligence Quotient Rat-
imga;l that is, this test stands out in this group as be-
ing a good brightness or alertness t@atpg The fact that
this test also gives a negative correlation with ahronéw
logical age - a correlation of ~.19, which, though not high
enoughn to be of much value, shows at least a tendency -

also points to the Healy Form Board as a brightness test.

1. The references throughout which are made to Binet
mental age, Binet Intelligence Quotient ratings, Binet
chrenclagzcal age refer to the Intelligence Quotients,
mental ages and chronological ages as determined by the
Stanford Revision of the Binet Tests.

2. Por this and subsequent cerrelations through page 75
refer to table A on page 55,



¥ental age does not tell us how bright a child
is. Ywo childf@n might have the same mental age and yet
differ enormously in brighiness. TFor example, a boy ten
vearg old chronologically might have & mental age of
eight yeare, while another child six years old might havé
a mental age of eight. Both have the same mental age, yet
we would epeak of the former as being retarded, even @ull;
while the latter we would classify as ﬁmperier in intelli-
gence, Obviously, the meaning ¢f a mental age depends
upon the chronclogical age that goes with it, Thus when
we congider mental age with respect te chroneclegical age
and deal with an individual's Intelligence %ﬁetient, which
represents his mental age divided by his chronclegical ége,
we bave a measure of his brightness. And 1t wes in connec-
tien‘with these I, Q. ratings or brigh&n&aﬁ indices that

the Healy Tegt stood out as the best.’

The Healy Form Board is alac a test of abilities
and cepacities iﬁ Whiah the teacher ig uﬂdoubtedly interest-
¢d, for in the bright group we find a pesitive correlation
of .39 existing between this test anﬂhﬁéécher's estimate

of intelligence.

The Seguin Form Board Test iﬁ'ﬁha bright group
gives a negative correlation of =,28 with Bine% I.Q., rat-

ings and a posltive earrelatian of .26 with chranalbgical
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age., This leads to the conclusion that this test is large-

ly a maturity test, success in which is besed te a great

(Y]

4

xtent on physical develepment and muscular cocrdinaticon,

It is interesting to note that the ¥are and
Foal'?uzzlé, apparently a culture test, although not show-
ing any appreciable negative correlation with Binet I. Q.
ratings, shows a comparatively high positive correlation
with chronological age (r z .37), thus showing that the
age factaf is also important for success in this test, In
this latter test,‘however, the age factor counts not in
the sense of better muscular coordination and adjustment,
but, rather, in affording the child a longer cpynrtanity
to become familiar with, and to have experienced and dealt
with those elements that are a part of the test. 1In eﬁhéf
words, the older child has had more of an opportunity for
reacting tc'harses, chickens, and a “eduntry situation®

in genersl,

The other correlations in the bright group wiikh
respect to I. Q. ratings are too small to be of any gig=

nificance.

When it comeg to the correlations sxisting in the
retarded group between Binet I, Q. ratinge and performance

tests, the Mare and Foal Puzzle gives the highﬁst:carrela~
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tion (r z .39). That is, the test which is largely cul-

tural stands oul in this growp as the best brighiness test,

The guestion erises ag to how this test, which

showed & negative relationship with Binst I, Q. ratings

&

and a positive correlation with Ghranol@giaai age in the
cagse of the bright group, - a ralaﬁiénﬁhip we expeot 1o
find existing beiween an index of Dbrighitness and chronological
age - can in the retarded group show & positive correlation
with both Binet I. Q. ratings and chronolegical age. I

think the answer perhaps lises in the fact that the retard-

ed group, as before mentioned, was far more heterogeneous

in character, and as a eonaequance'pesaessed & much widsr
range of abilities, Some of the yaunger-nhiléf&a did net
succeed any better with the test than did the vlder ones,

and on the whole a pesitive relation seems fto exigt in

this group between mental age and chrenelegical age, i.e.,
those who were the older mentslliy on the whole were the

clder chronelopgieally., This 1s corroborated by a pesi-

tive correlation between Einet mental age and Binet chrono-
logical age of ,24. On the other hand £ simi1ar coryako~
tion between mental age and chronolegical sge in the bright
group gives a small negative eorrelation. This correla-

tioen of -.18 is almmﬁt megligibla,,@xc%?%‘in showing that

the negative relatlionship which we normally expect fo find
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existing between mental and chronolegical age tends to

exist in the bright division,

Anathér rather interesting result is the corre-
lation of .27 found to exist between Binet I, Q. ratings
and the combined tests. A combination of performance tesgts
apparently would serve as a better measure of brightness
in a retarded group than any one test, with the exception

of the ¥are and Foal,

Let us now turn our attention to the relation-
ship existing between our wvarious performance tests and
mental age, for on the whole for school purposes we are
more intercsted in tests which measure mental age than
those which give us measurements of relative intelligence

or brightness,

In the bright division ﬁhe Kohs Block Test and
the Mare and Feal Puzzle Test with the positive correla-
tions of .40 and .25 respectively, gtand out as the best
measures of mental age. When the XKohs and the Yare and
Foal Tests are combined and correlated with mental &ge,vwe
find again a correlation of .40. This is slightly lower
than we should have been inclined to expect from the corre-
lations found when these two tests were run separately with

mental age,
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In the retarded group the Kohs Block Test and
the ¥are and Foal Puzzle are also found te correlate the
highest with mental age, though in the reverse order
from that obtained in the bright group. The Kohs Test
gives a positive correlation of .60, and the Mare and Foal

& positive correlation of .65,

The ¥are and Foal Test tends in the retarded
group to gzive a fairly high correlation with chronologi~
cal age, a result similar to that found in the bright group
with this test, and the explanation offered in that con-

hection is again applicable here,

It was rather unexpected to find the Kohs Block
Test, which in the bright group correlates so pcoriy with
chronological agze, showing an even higher correlation with
chronological age in the retarded group than the ¥are and
Foal Puzzle, the latter giving a positive correlation of
«351 as compared to ,52 for the former. Perhaps in a group
of foreign children}tha elements necessary for success in
the puzzle, (i.e., experiences with chickens, horses and
sheep), are encountered earlier in the child's life. ZEven
here age is an important factor, as we have already seen,
While in the situation more typical perhaps of American mid=-
dle class homeu,'feprﬁsented by the blocks, and their group-

ing into various geometrical designs, the age factor play
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an even more important role,

It is a very interesting and important fact for
us that the highest correlations with mental age found
in either group are those given by the Kohs Block Test
and the ¥Ware and Foal Puzzle Test. These two, which we
have spoken of as‘culture tests, for we welieve they are
more dependent than the others on an acquaintance with a
rather typical American enviromment, are the performance
tegts which show the best relationship with mental age as

obtained by the Binet Test,

Thus our aggumption that the Mare and Foal Puzzle
and the Kohs Bleck Tests are culture tests is substanti-
ated by the results found en running the correlaticonsg bhe-
tween them and Binet mental age, for it is a matter of com-
mon observation on the part of moat psycholegists that
the Binet Test is very largely a culture test, and hence
the mental age derived from‘ﬁhis test would also be influ-

enced by the factor of culture.

I believe there is another factor operative eca-
pecially in the retarded group in regard to these two tests,
(the Mare and Foal and the Kohs Block Test) that is brought
out by the high correlations found between them and Binet
mental age. These tests apparently call out or upon ver-

bal and linguistic abilities which we know are necessary
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for puccess in the FBinet Test., That is, the understand-
ing of the directions given in English necessary for suc~
cess in these particular tests, tends on the whole to of-
fer to a foreign group, though not to the same extent, the
same difficulties met with in the Binet or in any other

type of verbal test.

In a group composed almest entirely of foreign
children it locks as though it were possible to adminls-
ter either the Wohs Block Test eor the ¥are and Feal Test
to the group and get results that agree as closely with Bin-
et mental age as do the results obtained by means of the
Pressey Test.l A combination of Xohs and the Mare and
Foal Puzzle would give an even greater agreement with
Binet mental age. As the objection on the part of depart~
ments of education to the Binet Test is the time congumed
in testing each individual, this combination of Xchs and
¥are and Poal, or of Kohs alone, (it being a group test)
mighﬁ'advant&geaualy be gubstituted for the Binet in place
of the Prepsey which is the most frequent substitute at

present for the Binet,

1. Correlation between Pressey ratings and Pinet I. Q,

ratings +.56.

Correlation between Pressey ratinge and Binet mental ags
’rcelt ' ) ’ ‘ ‘



If, en the ether hand, we look at the ether
tests in the retarded group we find the Hesly Ferm Board
and the Xnox Cube Test stsnding cut as tests worthy cof
censlideration., They show good correlations with mental
age, and also with teacher's estimate, and yet beczuse
their correlationg with mental age are lower than the cul-
ture tests, they prove themselves less dependent en the en~
viremment cf the middle claes American heme and it scems
te me for this very reason that they are more auiﬁaﬁlé in

claseifying foreign children,

It is also significant that the Healy Form

ek

Board and Knox Cube Tests require in their administration
very little explenation as te what is wanted, which in}turn
means that the foreipgn c¢hild is not confrented by the lan=-
guage difficulties that h@‘is in teste such as the ¥ars

~and Foal and Kehs and this factor may slsoacount for their

lower correlaticon with Binet mental age.

These four tests have their valﬁeﬁ. The Mare
and Foal and Kohs classify the children in both groups
more in accord with the Binet Test, and may even in pome
cages be advantageously substituted for it. The other itwo,
the Knox Cube Test and the Healy F@rmfﬁaa%&, egpecially
in a foreign grouwp, show themselves to be of value in

clapgifying the children because of their‘very independence
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ef language training and general "Amsrican® background.
In other words success 1n these tests does not depend on

acquiring a strictly American culture.

I have alreazdy mentioned the fact that in the
bright greup the Hesly Form Poard correlated well with
the teacher's estimate. In the retarded graup we seg that
the kind of =bilities - alertness, atﬁémﬁiveﬂeaa, ete, -
which are ﬁestedvin the Healy and Knox Tesisg, are also fac-
tors in which the teacher is interested and takes into ac-
gount in estimating the child's intelligence., Purther men-
tion will be made concerning teacher's estimate and the

teats later in the study.

Interested 8111l further in thege varicus pere
formance tests I prepared some fables for both the bright
and the retarded groups to show the effects, if any, of
Kindergarten training and of the langusge gpoken in the

home on the scores cbtained by the children in the tests.

The divisions within easch group representing
the children without Kindergarten training and those with
it, were ?éry uneven, and perhaps littlﬁrvalu@ can be at-
teched to the tables for this ?@aa&n..'Yét the results
tend te show that in nelther group éid Kindergarﬁﬁn train~

ing nor the absence of such training have any appreciable



effect on the verformance test resulte., Hovever, the re-
eultes obtained vhen I. Q. ratinge were usgsed showed that

in both grours these without Xindergsrten training tend-
ed en the whole to be lower in their ecores than those
children whe had had the advantages of Kindergarten irain-

ine.

When we look at the factor represented by the
language epoken in the home, we are again met by the un~
evenness in the divisions within each group. In the brighﬁ
divigion there wers only four individuals who came from
homes where English was not spoken; in the retarded group
the divisions were slightly more even, however, two-thirds
of the children coming from homes where Polish was the
language used and nearly one-third from homes where English

was spoken,

In both grouns, though the significance is ques~
tionable on account of the small number in ﬁh@ bright
group, the distridbution of I. Q. ratings on the basis of
language spoken in the home shows that the child from the
home where a fafeign language is ﬁpﬁkén’iﬁ decidedly low~
er. This is the result expected, for it is known that the
Bineﬁ is a culture test, dependent upon a typieal or aver-
age American environment; and furthermmfé that its suc-

cepe i based largély on linguistic abilitiés. Hence it



would b@ only n@ﬁurgl for the foreign child, resrsd in
& vome where the languege S0 NECeSSary Tor SUCCEEs Vas
never spoken or at best speken or sy § enly occasicn~
ally, and where the enviromment within the howme, at least,

»

{ifferent from the envircmment in an average home,

o
=7

to be at a declided dissdventage in this test, and te make

a lower scoere than that of the Ameriecan child,

In the bright divisien, for the performance
tests, there ls apﬁarﬁntly very litile relstionship be-
tween the language spoken in the home and test sceores,
but here again it must be remembored that the ﬁmm%@r of
ehildren coming from nen~English sp ékiﬂ homes wag 80
gnall that the predietion of any x&la’i@ﬁamip btetween 1&35

guage in the home and test results is impossible,
g ael .p

Espeeially in the retardeé group we might have
‘b@eﬁ led to expect th@ﬁ the geores in the Hare and Poal
and the Kohs Block Tests would zlsoe be affected by the
language spoken in the home., The Mare and Poal Test does
show the children in BEnglish soeaking bomes scoring high-
er, but the Kohs Block Test shows the group represenied
by the forsign spesking children as being supericr to the
group rep :ﬁntlng children in whose homes BEnglish is

apoken,

I have been under the impreseion that the Eng-
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ligh spesking shildren in the retarded group were dell-
nitely inferior te tkhe majority of the Polish childrer
tut that the latter scored lower on the Binet Test large-
culties I bhave alac

1y en zeeceunt of language d4iffi

&

ey

theught that lengusge difficultice entered inte the Nare
and Foul Puzzle and the Xohs Blook Temto, thus giving

the Englisgh spesking perticn of the returded group advan-
tages here algo, This latter opinion was confirmed by

the atmdy within the greup in regard to the ¥are and Toal
Test, Here the children from English speaking homes scored
higher, The Kohs Test, however, did not show the expéct~
ed relationship between English and non-Engligh speaking

ghildren.

It ig in connection with this study of the tests
within the group that the Healy Form Board, and especially

the Knox Cube Test sgain prove themselves gavd tests fer

cifying a group of foreign children.

In both of theae tests the langusge AifTiculty
ie removed to a muech greater extent than in ithe ¥ohs or
the ¥Mare and Toal, and as & resull ths fereign speaking
erildren are found standing out as definitely superior to
the English gpeaking third of the greup - standing out in
what I believe is their true pogition within the group,

The median for Polish speaking children in the Healy is



1'48.87, for the Jnglish speaking group 3'23,5%. In ihe

x

Knox the median scoves are 5,25 and R.5 respectively.

The Binet Test or the ¥are and Foal Test nsver
could | give this relation within the group, for in these
tests the child speaking the foreign zangue ia put at an
initial disadvantage, which he is never abls to overcome,

vhile on the other hand children wvho are actually infer-

ior to him in 2bility are able in ths more verbal-and-
puliure type nf test to appear more intzlligent. Or, if
we gpeak of the clageification of Toreign spesking chil-

dren in general, they are at o disadvantage in the verbal
type of test. Vet the Binet cr Pressey Tests ave theoe
wsuslly employed for clasoifiecation. ¥ore fregquently
than not, the Pregsey, being & greup test, ies the one that
is cheeen, and this latter test lg even moere dependent than
RBinet on linguistic sbility. Beiﬁg at thig disadvantage
their gbilities and cepaclities &r@‘navar adequately meags~
ured., From I. @, ratings these children apﬁaar E@tardéé;
dull, even feeble minded, if we accept*T@rmah's classifi-
cation of an I. Q. below 75 aa'déaignating feeble minded-
ness, and are grouﬁed with Emgliah'ﬁpeaking childfen wha,
under ne language h@ndicaps or handicape of a partislly
foreign env1ronm@nt test low &nﬁ are desimiﬁ&ly dull or
borderline. |

Here 1t would seem 1s where 2 grave injustice
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is done the foreign speaking child, and it is toward the
solution of thisg problem that the second part Qf this
study is devoted. Can certain of these performance tests
be advantagecously used or combined with the Stanford Re-
vigion of the Binet Test 8o as to classgify children more
satisfactorily than they are now being clagsified in the
public school system? This qﬁeati@n concerns the foreign
&peéking child more particularly though as before in
studying the various performance tests the study has alse

been carried on in the division of bright children.

¥hen we look at the graphsl showing the diatribu-
tion of the I. Q. ratings, and the scoreg on the various per-
formance tests in both groups, we notice the fact that
in the distribution of performance test scores there is
far more overlapping than is feund in the curves showing
digtribution of I, Q. ratings in both groups. The overe
lapping again is greater in the distribution of Healy
and Knox scores than in the other performance tests. These
findings, together with the data presented above showing
the relation of the language spoken in the home to test
goores, impress the fact upon us mere emphatically that
in fairness to0o the foreign speaking child different meth-
ods, or at least cerrectioh of the methods now in use,

are necespary for the more adequate and just classification

1. Inserted at the end of the study.
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of children in the grades.

In securing for better classification the best
performance tegts, or the best combination of perform~
ance tests with the Binet Test, we have uped as the cri-
terion, teacher's estimaﬁe, The teacher in beth s&ctions
was agked to rank all the children in her class as to
their general iﬁt@llig@ncae She was asked to include un-
der this heading mainly the kind of school work done by
each child, his abilities and capacities for lgaéerahip
as manifested in play, and his general alértness, under-
standing and interest in the "school situation". A suale
ranking fr@mvl - 5 was used: 1 being very inferior; 2, in-
ferior; 3, average; 4, superior; 5, very ﬁaperimr.‘ Af=-
ter the children had been ranked in this way correlations
were cbtained between these egtimates and Binet tests,
the various performance tests separately, and with com-

binations of these.

The qﬁestion will undeubiedly be raised as to
the value to be attached to teacher's estimates, and by
some this criterion may be classed as valueless; but it
seems that‘at the present time at leaét thisg is the best
eriterion by which we have to Jjudge the tesgts., The most
adequata‘meﬁhpﬂ of jndging the tests, of course, would

be to observe these children, and twenty or thirty years



from now aﬁe‘iﬁ they have been puccesgful in thelr adapi-
ations to their enviromnment, Were those who scored high
in the Eiﬁ@% Test and performance tasts the most success~
ful in 1life; or were those classified as sverage in tﬁ@

teats mora puccessful in adapting; or perhaps, were th@sé
ranked low in the tests better able to meet and cépe.wiﬁh

the exigencies of life?

Records of teé% acores éna records of 3ueee$é
| in later life will eventually, we hope, be tabulated and
we then will know definitely the value of our tests, but
until then the estimates of an understanding teacher whe
hag b2en in close association with the children within
the group threughout an entire year secems, I think, to
stand ocut as & criterion or "touchstone™ of eonsiderable

value in the way of checking or testing the tests,

Example after example might be cited of the
checking up and the'evaluating of various kinds of tests
by teachers' estimates concerning the individuals te&ted;
Cyril Rurt, eminent English psychologist and worker in
paychological testing, adapts‘aa his criterion for teate
ing the ﬁests the judements of the class teacher or prine
cipal, and in justifying this procedure states: "Thers is
no standard of cemparisen which can Surpass or suporsede

the conplderate estimate of an observant teacher working



daily with the individusl children over m pericd of sev-

1
ersl months or years."

Thers is one check on the @stimatinglaf pener=
al intelligence which I did have on the teacher in the
retarded group, and which is worthy of comment., This
teacher knew the 1. Q., ratings ag basged on the Pressey
Test that had already been given. I had, therefere, as-
sumed that her e¢siimates of the general intelligence of
her children would be blasedy or at least influenced by
this knewledge, and yet onm rumning the correlations be-
tween her estimate and Pressey ratings, and her estimate
and Binet ratings - the latier being ratings about which
ghe knew nothing - I found a positive correlation of .31
between her estimate and Presgey ralinge asg compared with
& positive cerrelation of .44 with Binet ratings. This,
it secems tc me, would:ﬁ@md to show thatl at least in this
perticular teacher's case her judgment net only was an-~
biaseﬁ but wag definitely valuable. Undaubte&lﬁ the
Binet Test is a better measure of in%alligenee than thﬁ“
Pressey, and more particularly so in a foreign group,

and the judgment of this teacher was more in accord with

1. ¥ental and Bcholagtic Testis, p. 199.



the Binet measure of intelligence than with the Pressey

ratings she already know.t

Ywen gpesking of the different tests in beth
groups, we have mentioned thoese which measured ebilities
in which the teacher was interested, and though at thet
time the point was not stressed, it must be realized that
if we accept the teacher's estimate as o oriterion by
which to jmdge the tests, those perfermanc@ tests whiech
ghow high@r correlations with t@&chﬁrfs eatinate are on

the whége the most wvaluable.

T4 will be seen that in both groups there is a
gimilarity between the correlaticns of th@_vari@uﬁ verform=
ance tests and teacher's estimate, if in the bright grew
ve exclude the Gﬁffél%tiﬁnﬂ with the Knex Cube Test and
with the combined teste. It ig probable that the Knex
Cute Test when given to a group of bright children is too
easy for them and hence doee not bring inte play any of
the capacities that a teacher is interested in, whereas
‘if given to a group of foreign childr@n,.ﬁhe demands made

on slertness and attentiveness for success do call out,

1. This teacher is also a college graduate and has spec-
ialized in educational work. ‘ =
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or upon, abilities that a teacher is interested in and
considers in her estimation of intéllig&ncé, in fact, as
is shown in the tableg, the Knox Cube Test in the retsrd-
ed grduy gives a better correclation with teacher's esti-
mate than does the Binet Test. It seems possible to give
this single test to & foreign group and get & b&tﬁgr
classification of children than we are mow securing by
using the Binet Test alone, though this procedure would
not hold at &ll in a bright group of English speaking

children.

The difference in the correlations .18 and .30,
when the combined tests are compared with teacher's esii-
mates in the bright and retarded groups respectively, is
more difficult to explain. In the bright division the
eembiﬁation of the five performance tests has very little
in common with the Binet Test, as is shown by the negative
correlation of -,05 with the I. Q. ratings and the rela-
tively low positive correlation of .29 with Binet ment@i
age. But on the other hand we find the teacher's estimate
‘does correlate well with Binet I. Q. ratings, i.e., the
teaeh@r is interested in those aapacitiéa‘ahd abilities
which the Binet Test measures. As we have found that vefy
little relationship exists hetween this t&at'aad_the perﬁv'

formance teste in this group, it might be expected that
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the teacher's estimate would correlate poorly with the

performance testp., This waps found sctuslly ito he true.

In the rafayﬁaQ group the relation of performance
tents to the Binet Test is reversed, though the relation~
ghip between teacher's estimates and Binet ratings still
remaing., The various performance tests, more espeeially
the Mare and Foal ?ﬁzzle and the Kbhs Bleck Test, test
or measure the same port of abilities in a forsign ﬁp@&ké
ing group, that are measured by the Binet Test. This is
clearly shown in the posltive correlation of .27 bﬂtw&@n~ 
combined tests and I. Q. ratings, and the still highey fo
correlation of .64 between the combined teste snd Binet
mental age. So with this relation between perf@rmanc@‘ﬂ
tests and the Binet Test, and the previously mentioned
relationship between the Binet ratings and ﬁ@&@h@%'a ‘
estimate, we would expect to find in the retarded group
& higher correlation between t@achar‘ﬁvaaﬁim&%@ and thﬁ :
combined tests.

Teble B, I.9. Combined Binet Binet
' ' : Bat- Tepls and and Healy
ings. (5) Clombined Porm Rd. and
Tests {5)Xuox Tube
Test
Teschers Bright 46 16 « 50 » 51

Estimate
Retarded Aé i 38 AL . B8



In the retsr %6 groug, wa find a positive corre-
laticen of .44 exigting between teachsr'ts estimate and
Rinet I, Q. ratings. Realizing thel the Binet Test is

largely a Lingulsiie and verbal type of test, I cenceived

=

the ldez that perhaps I could get a h:rher correlatic
=ith Lencher's estimete, and nence @ belter classifica-
tien of the childy i I combined the five performance
tests with the Binet Test and then ran the ccrrelaticns
with feacher's estimste., I did this and found = posi-
tive correlation of .41, Thie lower correlation was rath-
'
er surpriging at first, and then upon thinking the matter
over Ivd@cided from my investigetion and previoug kuncw- |
ledge of the wvariocus performance testis themselves that
certain of thege teste, esnecially the Mare and Foal and
Kohs, were too much like the Binet Test to centiribute any-
thing by beilng combined with it, In crder to test this

eut, I tock only the Heely Form Beard and the Xnox Cube

-3

ests, these which I had feund in the study were less dew
pendent on langwage and enviromuentsl factors aﬂé CoOm-~
bined them with the Binet Test, and then ran the correla=~
tion with teacher's estimate., I found a positive corre-
laticon of .80, Prom this 1% may reasonably be concluded
that we have here a better means of classification for
fereipgn ehildren than that given by"%h@ Biaet Test alana,

or by the combination of the Binei Test and unselected



perfoermance testo,

L gimilar grouplng of teste and subscguent core-
relationg in the bright‘d&vimi@n zd4d to the value of the
results foundé in the retarded group. The correlation be-
tween teamcher's epiirate and Bizet I, Q. ratings is .44,
In combining a1l of the performance tests with the Binet
Yest & positive @@rfélétiﬁm of .50 is obtained. Thig in-
crease, though centrary tc the results found in the retards
‘©d group, sctually proves the contentions that some ef the
ﬁ@rfmrmance‘testa in a foreign group are too gimilar to
the Rinet Test, In the bright division ne langusage di&*h;
ficulty is enc@unterediand the combined performance tosts
have little in coemmon with Binet ratings. Certain abili»l
ties not brought ecut in the Ein@t Test are éall@ﬁ forth
in the performance tests and ag o regult when the five
performance tests are combined with Binet ratings, we getl
a higher correlation with t@mcher's estimete. PBut even
within the bright growp, if we select these perfermance
testy which we knew are less gimilar to the Binet Tept
than others, nawely, the Heely Form Board and Xnox Cubs
Tegt, and combine thon with the Binet ratings we get s
glightly higher poeliive cerr&latﬁcn of 8k, Ve may, there-
fore, ceneclude that even in a supericr grovwp of Anerican

born children a combinaticn of the Binet Test and Healy
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and Knox Tests would not be without wvalue and would give
us & better estimate of the child's ability and a better
Classification of children into groups than the Binet
Test can give alone, though in such a group the differ-
enoe hetwsen Binet alone and Binet plus Fealy and Knox ig
not se great, nor is the necessity for the combinatien aé;
urgent as in a forelgn group where we find the coeffioient
of correlation increased from .44 to .56 by making use of

the above combination of testis.
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it is apparent that they differ murkedly.

The ¥are ang Foal Puzzle and the Xokhs Flock
Teat are tests which claseify children more in accord
with the verbal type of test such as the Binet, Thisg males
these twe tegts less vala; le in glesaifying or secticn-
ing a foreign greup of children than are the Healy Form

Board and the Xnox Cube Test., Thess tesis, especially the

stic ahilitics or cule-

g..:.

latter, depend very litile on 11w

)“u’

-
tural background for success, and hence are of great val-

and zbilitics of forelign-

)
e

e in measuring the capacitis

p Ny . " 3 e R
speaking children.

Any type of verbal test, guch as the Binetl, is
‘unfair when veed to classify foreiegnm child Can care
tain perforuance teﬁtﬁ te combined with the RBinet Tegt %o
measure mors adeguately the sbilities of such a group?
the conclusion that a grouping of un~

Cormaice Legte with the Pirnet Teat does not ace

bul that the usec of the Rinet Test plus
the Xnox Cube Test and the Healy Porm Board dves give s

nere Mmtlﬂ’actaPJ claseification of the forelgn child than



ig abtained by usinzg the Binet Test alone,

In a division »f bright English-sgpeaking chil-
dren the combination of performance tests with the Binetl
Test 18 else valusble., In this group, however, it is
noct 80 essential that the performance tests be sclected,
hut even here the combination of Binet plusg the Xnox Cube
Test and the Healy Form Boarﬁ apparently furnishes the best

means for classifying the group,

Tris contradicts the attitude of men like Ter-
man whe conglder the Binet Test sufficient for any chilg
born in the United States, even those of foreign parenig-
age and seems te indleate that such tests a8 those devised
by Pintner, Knex and Wealy have a necessary part in our

closgification of children.
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