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IRTRODUCTY O

Htatenent of Droblem The primary purpose of this
imrwugamm is to oumpare the test performances of children
of the gama mvml age but of different ohronologioal ages,

1% hal ‘l.t'mg boen oustomary to plase individuals in mental
#ge groups when speaking of their possidilities of achievement
and wholly dlsregard their chronologiocal ages, Thus three
sgi-oupa of iudividnaln sixteen, fourteen, and twelve years of
age respectively, aaeh' group having a mantal age of fourteem,
are assumed to be equal not only in their abllity to make a
soere on an intelligenoe test but equal in the separate menta)
abilities both in and outslide that teat.

The question has been raised as Yo whether pupils
retarded f£rom the standpoint of mental age, in this case
sixtesn year olds having mentsl ability of fourteen years,
have gertain phases of mentel ability in which they as a group
exceed the superior group testing fourteen years and llkewise
certain phases in which they as a group are inferior,

This study hms been undertaken in an effort to anawer
in part the foregoing question and by weing materlal ocommomly
wsed in the construction of man'tal teats to serve as a guide
%0 further study of those differences in neatal ability strongly

related to differences im chronologioal age of the pupil,



A secondary alm of this study has been to compare the
Performsnge of bright and dull children on material commonly
used in intelllgence test construction when the speed faotor
is omitted and the teats are given as power tests,

AB a third aim, it was hoped that & careful analysia of
the materisl used in the Army Alpha tea$ would throw some light
upon the ralative value of some of the types of material used
in such tuut_n N

Historigsl Introdustion Wilsenl condupted an experiment
on the learning of bright and dull ohildren, with sixty
subjects, covering a varlety of tests of learning including
traoing a atar in a mirror, memorizing a difficult maltiplication
table, writing the alphabet with numbers, and the like. He
presents evidence that the selection of children by an
intelligence test sssures fairly well the quality of performance
on tusks requlring responses of & charaster similar to the
intelligence test but gives less and less assurance of the
qaality of performsnce on other tasks requiring greatex
proportions of gross mmgoular responses. He reached the
oonolusion that tasks requiring a large proportvion of grose
musgular coordination are performed bettexr by older children
with little regard for mental ape a8 such.

Wilaon's siudy would seem to Indidate that thers are

3 prank T, Viilson, Leaming of Bright snd Dull Children
(Teachers College Contributions to Education, No. 292, New
Yorks Tesohers College, Columbia Univeraity, 1928,)
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differences in the performance of puplls of the same mantal
oge but of different ghromological ages, bubt gives us little
basia for prediection of the results to be obteined in the
inveastigation a8 set up in this paper,

Btroud and Meul® in an investigation of the problem of
the relation between age and the ability to memorize and retaln
moaningful and nonsense material foumd a £airly definite
tendency for groups of subjects of a given mental age to
axoel subjectis of the seme oshromological age tut who have a
lower mental age; but they found no tendenoy for older
ohildren %o excel younger ohildren when mental age was held
consgtany, That ia ¢o say, memory ability was found to be
8830ciated with mental age, but not related to ehromologloal
sge when the influence of mental age was ruled out,

Thete two studies are the only ones, sc far aa the writex
knows which bear in sny slgunificent way upon the present

problom,

£ 2, B. Bbrond and Ruth Maul, "The Influence of Age upon
Learning and Retention of Poetry and Noneemse Syllables

Jouroal of Genetic Peyohology, 4%, 1938 pp. 248 ff,



PROCEDURE

In this study, the w Alpha, Porm V111, was used 88 the
teat from which mantal age ®woores were secursd. In additlon
parts two and seven, arithmetic problems and snalogies,
respesiively, of Form VII of the same test were given as power
tests, Approximately three times as muoh time was allowed
for the pover tesis aa for the sorresponding tests when given
as part of tha Arwy Alphae |

These vests ware givenm to approximately ome thousand
pupileg of the a-wenth snd eighth grades of scheols in and
near Hmporia, Eansas.

After greding the teste those with incomplete information
and those taken hy people with posaldle languege bandicaps,
Hexioans espesially, were eéliminated,

Cowparisons of the subjects of the same mental ages but
of differsnt ohronological ages were made in the follewing
£ioldss the eight tests of the Army Alpha consisting
respectively of fopllowing diresyions, arithmetica) probless,
brectical Judgment, synoprm-sntonym, dissrranged sentences,
nwdbex gories completion, sualogies, and informatiom. In

addition, comparisons of the Azme aort were made on the two

teata, srithmetionl problexs and anelogies, glven as power
testa. This proaedure also mades 1% possible %0 determine
the relative gain of bright and dull students on these two

tests given am power tests over thelr performsnse on them



when given as speed tests,

~ Mental ages of the subjoats were derived from morms
furnished by Yhe Bureau of Bducationsl Mpasurements , Kansas
State Teachers College, Enporia, Kensas snd I Q' were
oaloulated on the dasis of this information. Thess mentsl
ages. and I Q's were uwsed vnly to divide the groups and the
valldity or reliability of this study consequently does not
in any way atsand upon the rellabllity of these noxrms.

§1n06 1% Was necessary to use some oriterion to
determing which subjects should be ¢alled superior, normal,
~ and inferior and sinoe it was uot felt desirable o agoeps
oomuon definltions of I Q' necessary to place a subject in
sty of these groups, & distridution of the I Q's was made
in sush & way that the middle 50% (1 P. ¥.) was placed in
the normal group, the next 164 on each side of the middle
ware placed im the supsrior and retaxrded groups, and the
highost snd lowest 9% (those outside roughlyd=2 P. E.) were

" ealled the highly superior and the greatly retarded groupe

respestively. This placed in the highly sugerior group
seventy~four subjects and in the grastly retarded group seventy-
six subjects, It was upon these two groups lyling outside
'$=2 P, E. of the distributlon that most of the somperimons
found in this paper were made.

| The renge of ohropologlosl ages found in two sohood
grades in the case of 1000 children was not found great

enough to place highly superior childrem and greatly retarded



children in the same mental age level, Therefore some

method o,: equating t}:e groups was necsssary in order to make

an adequate cqmp;arimn. This was done by dlviding the scors made

by each subjJeet on each of the twelve tests or comparisons

by the moore made by that subjeot on the Army Alpha teat 28 a

whole., This gave the ratic of 'aha subject’s scors on easch

paTt %o his totsl or mental age seores When multiplied by

one hundred 1% represents the ;orcent o the total ecore which

the subjent made on aesch imdividual teb., JAvorages of these

ration for the differsnt I Q groups represents the tendenay

of theae groups to meke high or low agores on gertain parts

of the teet as ooppared to thelr score on the ftest as & whole.

In order to tfy this teshnique of equating sgores and to

ascertain the validity of 1t, two groups of Aray Alphs papers

| were selected. In eaoh of these iwo trial groups the Average

mental sgés roughly equaled the average shronologloal age.

The two groups ware soparated spproximately three years in

mental and .thonnlagical sges, The xesults of this trial are

prgsmted in Table IV,



RESULTE AND DISCUBSI ON

Table 1 shows the relationship between the greatly retarded
and the highly superior groups in terms of the percent of the
entire teat which each test item represents.

TABLE 1
AVERAGE RATIOS OF PART OF TEST 70 ENTIRE TEST

TEST RETARDED GROUP SUFERLOR G, DIFP, PuB. Diff.

 mest 1 | |
Follow Direstions 9,286,316 6,888 $.118 2,483 +386
Arid t,h?e;:ﬂglem . 9,698,219 8,084,140 1.641 2348
ma.“".??;fi@im 11,565,525  8.4814:,128 5,102,349
Wnammrr;::n:am 6,846,545 15,169,200 8,323 +623
mna‘xfﬁ‘:‘;agt enoes 8.9771.581  1)1.1V0-k.24% 2,198 574
mamhazﬁg:r:au Gomp, B.449 820 f.423 .64 026 359
AMME::: ' 25,164 £.699  R3.720:4=,309 1.43D »764
mﬁéihﬁ 19,991,689  18.027::.358 1,964 L7080
Amiﬁhfa;;:r 12,451 -1-.568 9,965 4, 108 2,446 403
Analoz::: ;gner 83,098-4,0808  29.748-£.8Y9 4,250 869
Yo, QQ;;:mtlﬂm 8 2,806+ 305 1,908,140  (B78 »336

- Test 12

Ro., 10 mnﬂﬁ Yo, 7 9#098*.651 ﬁqm:haa“ 3.096 738

Resd teble tru#: 1n test L, which was » test of following
directions, the retarded group mede sn avarage of 9.3%8% of thelr
antire soore while the superiox group made on sverage of bub
6,8563% of their entire score on this test, The prohable exror for
the average of the retarded group was vZ18 and for the superior
group »118, The differenced of the averages was 2,485 and the
probable error of the dlfference wud W36, (¥ote that tests nine
to twelve are not part of the Axmy Alphs test and while their ratio‘s
are computed in the same manner as the £ixst eight tests their
goores are not part of the total §O0rQ,)
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Teble I offers many interesting comparisons and presents
the prinolpal results of the entire study. 1t will be noticed
that the retarded group made more than 9% of their entire score
on teat one, while the superior group mede less than 7% of their
total on this test. The difference of these averages exceeds
ita probable error by more than seven itimes and can be talen
to bé statisticully relisble., To advance & reason for thias
seeming strength of the retarded pupils in following directions
would lie vutside the soope of ’thu atudy, but one wonders if
the explanatlon lies in tho necessity that the pupll »f low
14 hau fomd for rather careful attentlon to directiona in
ordsr $0 oompete with his olassmatos ou amrthing like pqual
terme.

In test two, arithmetla prnblam. the rstamed group m
again expeeded the aupario:c group with a differonce that is
neavly flve times its probabla @rToYrs. 'fhat this ls not due teo
a poesibility that the tima limit on the test was rathar ahort
for the amount of problems 1s shown by tsh,e resulds of test
nineg in which ancother form of the same teat. waa givan with ample
time allowed, The retarded group not only retained their
superiority whm measured in terms of ita relmtionahi;p to thc;lr
mental age but the score om test sleven mdtaétas. aithough i;hi
ditference 1s but twice its probsble error, that the retarded
group got more benefit from the inoresse in time than did the
puparior group.

In test four, smynonym~sntonym, or vocabulary test the

————
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puperior group went m- ahaad or tho rotarded gruu;p‘ and mede
15% of their endixe soore on this test, The retarded group
mede less than 7% of their score here, 'he difference of these
¥wo averages exceeds Ats probable error by over thirteen timea.
Agsin one is led to wondexr st the ressom, Is it due to the
probability of the superior gronp goming £rom hetter homes and
sonseguently being exposed to bekter oondltions ao far as
peaaibnuiei of aoguiring a superior vooabulary are conoerned?

In test five, Alasrranged eentences, whioh apparently
measaures &6 soms extent ability to read, the superior group
wes highest with a difference that comes very near to the
desirable statistioal religbllity of four $imes its probable
arTor.

$he probable error grestly exceeds she differsuce in test
six, number completion, and no positive conslusions can be
drswn from the results of thia test.

Also, Little can be determinad from the results of tesis
gaven and eight, snalogies and information, respeotively, in
which the proba’blo arror of the di.t‘feranoe is approximsately

one~half the difference, although in these inatandes the retarded

group is alightly ahead of the supericr group.
| 14 will be seen from the above that the retarded group exceeded

the superior group in following direations and practical judgment
and fell under the superior group {n those tests which emphasized

yoosbulary and reading ability.
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In grithmetio ressoning and ansloples, when glven as power

tests the retarded group was well shead of the superior group.
1t may be of aignificence that in both onses, labeled in the
table tests eleven and twelve, when the difference between the

toat given as a power test and another form of the same test

glven as part of the irny Alphs were compuied, the retarded
group apparently took greater advantage of the lnoresse in time
than did the superior group.

48 vill be seen in Table II helow the retarded group had
an average mental age nearly three years lower tham the average
mental age of the superior group and in chronologlosl age tho-
retarded grou;; were on sn averapge nearly two and one half
yeara older than the superior group. _

We moy conolude that upon those tests in which Matistioalw
raliable differences are found At is dus either tc the faetor
of ohronologleal age and the result of experience whioh goes
with it or $0 a differemce in the mental constitution of the
dull and hrlght‘ individuals,

in interesting sidelight upon the inorease in Tange in
sbildths from the superior to greatly :aiaaré&d individusle

| may alsp be galned by clese analysis of Table 1. In every
case the probable error of the mean for the retarded group was
grester, wsually by at least two or Shree 4Yimes, %Lhan the
oorresponding probable error of the mean for the superior
group, The probable ervor of the mean when found by the

formila:s P, He(gy] = —-&%ﬁﬂw refleots direatly the
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ngatter oF the veriability of the soores of the original
distribution, |

2&'010 11 is presented here to show the avernge mental
and ghronplbgioal agos of those pupils referred to throughout
this study as the greatly retarded and the bighly superior

groups,
TABLE 1X

AVERAGE AGES OF THE REMARDED AUD SBUPERICGR GROUM

R O TR N R "
RERARDED GROUP SUFERIOR GROUP

R (76 pupils) {74 pupils)
Average HMental ige 12.87 16448

(in years)
Average Chronologloal 4.9
bl Bbent 14,98 12,54

Read table thus; the aversge mental age of the retarded
group was 12,57 years.

One will note that the retarded group ware about two and
orie=third years behind normal ohildren in terms of mentsal sge,
and the superior group were advanced nearly three years in

this respect.
Jome questions srise as to the validity of the method of

equating the scores of the groups by dividing the raw Boore nade
on gach teat b;,“ the soore made by the individual on the Arny
Alyha‘test a8 o whole, 1t was believed desirable to determine
whether the differences in aversges of the pexoent of total score
on parts 6: the test wus due %o u difference in chromological

age otvtno individugls or was due merely to ceriain parts of the
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tu_t allowing foxj‘ more gain in the higher age groups, In
order to afstempt an angwer to this question two groups of
aurbjects were selected eaoh of whose mentul eges were very nearly
equal to thelr sverage chronoleglosl ages, The mental and ohronolog=
ical agwes of th-dss fm trial groups bre shown by Tsble 111,
TABLE 11
AVERAGE AGES OF THE YOUNG AND OLDER GROURS

YOURG GROUP OLDER GROUP
(28 subjecta) {26 aubjeots)

syerapge Mental Age 13413 16,26
- {in years)
Averape Chronologioal 12,50 18,84

Ago (in years)

“Read table thus; the average mental ege 0f the younger
group was 13411 years,

fhe soores of these two groups were them equated by
the same techmique as was used with the superior and retarded
groups represented by Table I. The results of this treatment
is recorded in Table IV.

in only one of the cases im Table IV 1s the score
diPforence statistioally reliable, In all the other cases the
differeunde 13 less then twice its probabie error. Jjn the one
cese (Test §) in whioh the difference ia four times 1ts
probable error this differsunce is in favor of the young group.
A Toview of Teble I shows that the low growp whioh in that csse

was also retarded want alightly higher than the superier group
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although by a difference considerably less than 1ta prodvable

anar. Table 1V seems to show rather oomclusively that the
statiatloally reliable differences found in comparing the perfor-
mance of the retarded and supsrior shildren was not due to the
higher mentsal age Bcore of the superior group and weakness in
the test used in the higher levels bub wus due to the faotor
of ratardation and superisrity of the two compared groups,
TABLE IV |

AVERAGE RATIOS OF PART OF TEST 70 FNTIRE TRST

S —

- TEaT YOUNG GROUP  OLDER GROUP DI¥F. P,E. Diff.

Tast 1 BuR68% 810 7,811k .806 487 872
Test 2 1052801 ,885 94881k 350 L67R 430
Tant 3 9,802:k,289  9.816%.270 676 +398
Test 4 11,098,788  12,2044.644 1.116 1,017
Test B 10,329,648  10,74B606 416 888
Teat 6. 11,507,424 9,184,808 2,128 523
Tost 7 24,5508 £,928  R6,747=,956 2,209  1.229
Test 8 14,4531 887 14,228,486 209 782

| Resd Table IV same as Table I.

The writer feels that the trestment of material by
finding average ratios of score on part of an intelligence
tent to total moore on the test may offer & viluable teohmigne
iy test somstruction. Vhere & part of a test tends to

differentiate more rapidly than the test as s whole, o doen

T57%0
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tent four in this vase,y 1t would seem mmgh more valuadble than
those parts of the test which differentiste less rapidly as
the iwernga age and total soore level ingreases ns does test
Bix,

- Thls method was used here merely to test the validity of
the method of comparing the superior and wotar&&d groups by
trying the Alpha in order to see if a great difference in value
of i%s parts could accuunt £or the statlstically reliasble
differences found between the revarded and superior groups
treated in this study, The £ifty cases used ln this trisl are
of couxrse too few to warrant any pasitive conoclusions as to the
~ value of these parts of the Alpha, Howavex, it is believed that
the Mthua. might be earried out in a vexy éaﬂisfanmry manney
in another s¥udy, |

While as imdipated elsewhere in this paper the range of
ages was too small $o allow direct comparison of the highly
superioy and ‘gromtl\y retarded groups, a few superior aud
retarded oases were found £alling in the same interval of
raw 80ores when superior and retarded were takem to mean thuse
with I Q's falling above ox below=t ) ¥, H. of the distribution
of T Q'a.

These fevw oases and the average score mads by each as well
a8 the total soorea are presented in Table V. Naturally the
numbexr of csses la far too few 1o offer any reliability and

is presented here merely as an interseting sidelight upon the
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data presemted in Table L, Tests one, three, four, and nine,
namely following direstions, practicel Judgmenb, synonyieanbonym,
and arlthmetic power vest ave praamted here because they were the
$on ba nmm the aatut aim:mcea in Table L.
PABLE ¥
NBW"J GOE?.AHIS(I@ oy EUH]EIOR AND RE!EARBEIJ GROUPS

RESARDED GROUF SUPERIOR GROUP

-

Total Fumber im *l =3 4 % Fo. in ¥ B 4 9

daore Inferval - Interval

£4 5 3 7.7 9.8 8.7 b & B 18 1o
78 3 BaT 87 V.7 0.7 1 8 8 9 9
B - B 6 8 12,8 9.8 d 8 B 1B P8
93 3 B6.3 9483 12 10 2 7.5 @ 12,6 1o
98 1 6 8 18 3. 4 6.8 10.8 155 8.8

Read tuble thug; fhere were three with LQ'm placing them in the
retarded group and one with a superlor XQ who made a score of 74,
The retarded group mads an average score of gix on taat one and
the superior subjent made an average score of #ix ox this test alss,
*stuxred items sre those in whioh the retarded group showed highest
pement searn in Yable I,

i'able v mffara material upon sush fow pases that slmost no
rellabllity ¢sn De claimed for it, In omﬁ casé 1t sgrees markedly
with Table X4 In others especially teat nine it disagrees to some

extent,



18
CONOLUEY (s

1. 'ﬁho;m are differences in ohildren on test soores
due %o whether the ohild is reftarded or superior whem the
pental age of fthe ohild is controlled.

11, %he superior child seems %o excel in testa involving
& large amount of reading ability or & good vooabulary while
the difference seems %0 be ln faver of the retarded ohild in
following dirvections. '

111, The retarded child seemt to make relatively greater use
o: inoreased time ln test work,

iV, The relative range of ability seems greater among retarded
children %than among superior children,

Y, A turther use of the technique of equating scores as 1s
done in this paper, would quite likely throw light upon the
relative vaiue of parta of tests as oompared to the whole tess,
This tecknique might slso serve to inorease both the relisbility
and validity of a test if used s an ald to fest construotion,
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