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CHAPTER I
INTRODUCTION

The Froblems Ths problem of loarning has received s
place of importance in the experinental literaturs of psyohology
since the study on memory by Ebbinghaus’®) in 1885. One prob-
Jem in lemrning that is attraoting peychologists and sdusators
at tho prcsent time i the problem of "lesrning ability” or
Djearning abilities™. Is thore a gomoral lesrning ability whick

epadlos a person to learn rapidly, moderately well, or alowly

in varicus lesrning situntions? Or s it ¢true that & person

may learn wvery rapidly in one situstion and learn wery clowly in
anothert Ve havo often heard of pupils ézassiﬁad a2 "good™
leoroers and "poor® lesrmors in school work. Is this dichotomous
division basically sound? Docs o general learning adbility run
through all problems of learning? Lst us look at the other side
of the problem. We have heard often that pupil A is "good® in
mathematios but "poor” in English, or that pubsl B is "good"” in
Latin but "poor™ im the sciences, or that pupil C is “good™ ia
athletic contests dbut "poor® in olass work. Theze statements lend
support to ths idoa thet learning ie speoific snd relovant only
to the particular situation in question. YThey ifndicate further
that what a person does in one lesrning eitustion has little

(3)perton, Aui., The Hothodology of Experimentsl Studies of Fumen
faarning and Retention. The Fsyohological Bulletin 53, 1836,
305,



prediotive walue of what he will 4o in another. Is there any
. expsrigental evidernce which wonld tend to prove or disprove the
theory of & geners] loarning ebility or the thsory of specific
issrning abilitiss? Let us turn to the literature $n cesrch of
previcus gtudises which reljate $o the pressnt problenm,

The Literature., The literature rewveals ths fuot that
& nusbes of fnvestigations or résesrches hawve becn mede whish

are significant to the prescpt stuly, oven though many of them
wore concornsd primarily with other problome, For the saks of
olarity the studiss will be divided into three groups, ascsording
to the types of testo that were uosd in tho experimental work,
the groups are as followss motor; motor and werbaly end pure
vorbals The group that sonsists of motor stuldies o divided
into two sections: motor studies on huwans, and motor studies on
snimeles, Those groups will bs discussed in the order in which

. they have Been m&m, The specilic studlies in sach group
will be yeviewed briefly givisg priarily the intercorreolations
and tentative conclusions.

The majority of the motor studies coversd &n the litere
aturs have bteen made on subbumen subjsots.. Howevsy, motor tests
hove long been of great interest to paychologiste and are becoming
mere and more wajuable to educgtors and. teachers. FPsychologiate
have besn more conoecyned with motor ability tests from the stande

physical teste of mental abﬁityuru} The reasulte of the studlies

igarrett, H.E.,and Sohmeok,.R.,Psychological Tests, Lethods,
and Besults. Hew York. Harper end Brothers.1955. p.i8
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reported holow erc pressntsd in chromological order.
i
ﬁaiﬁugmr&a‘ ) in 1918 found aceffioients of correlation
ranging from «.856 gn't’hg mwm to .30 on the two hundred and
£ifth trial betwsen the coordination tegt (three hole tept) and
“tappinge
Gmﬁm( ) in a study publishoed in 3921 reported low
correletions between the coordination tost and 19 simpls rental
and physicsl teats, Eowswer, ho found & ocorrslation of .48 bee
tween the coordioation test and the tapping test,
Seashore'>!  in 1931 designed s group of tests with the
fdea in mind of predicting succese in vocetionsl sotivities,
The intercorrelations between the tests in this group wary from
«408 to 48, The tests in this unit ars as followss
1« The Hoerth purouit spparatus.
£, Hobor rhythm, or precigion in following e reguler
rhiythm pattern on & telegraph key.
3. Serial disorimeter, or apsed of finger novemonts
in disorimipative reection to s visual series.
4s Tapping. ‘
Be Bpool paclkdng, involving spoed fin the soordination
of t¢ho hands.
6+ Opsed rotor (liles) requiring speed in turning e
emall hand drille
This battory of tests s not particularly iopmortant for the present
study: howsver, Garrett and Sohneck's cenclusion rolative to Seaw

shore’s interpretation of the intercorrolstions of his tests is

- . e

(1) Hollingworth, H.le, Correlation of Abilitiex as Affected by
Prastice, Journsl of Educetional Psyohology 4,1518.405-414,

{2) Carpett, H.B., and Schneck, L.H., Psychological Tests, Lethods,
and Results. Hew York. Harper» and Brothers, 1988. p«i7.«

ia) Ibid. paSe,
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gignificant, "Seashore interprats tho low intercorrelotions of
the testa in his battery, as well as their low relationship to
his oriterion, to msan that motor skills are highly sgwiﬂa‘%“}
Bome studies on the sorrelation betwwen intellipence
and spaoific motor problems have beon reported. Bm{a)
study published in 1010, found a correlation of .67 between
mirror drawing and teachors® estimates of intelligence on & group
of 80 elementary school boyse. This rejatively high correlation
a8 found by Burt bhes not been substantiated by othay studies,
Gnmta} in & study published in 1918, roported a

anmxatim of JO7 between mirvor drewing end school grader of a

« in 8

mup of elemontery schovol) boys.

| careie1{®), in o study published in 1925, found & core
raoliation of =,08 between the Army Alpha Intelligence Exssinstion
and hie liotor Agility Teste, These teats included: 100 yard dashg
picking up papsr; strength of baock; steadinessy tricksy tapping;
leg strength, and hand strength.

spanaa and ?mam{§3(x9m}, using the high relief

finger maze end the Thurstone Intellizense Tost,; found the cors
relations to range from .00 to 62 on two groupe of sollegs students,

TIY Garrett, Nalas BIN COBOGOKs Liles FByCHO Tests, .PLhods;
and Raauztu Fow York: Harper and Brm:?a; 1935. y..ﬁlu

(2) Ibid. p.103.

{3) Calfes, i, College Freshman end Four Gancrsl Intslligence
Testa, Journal of Eduoations} Psychology &, 3818. pe227.

(4) Carrett, B,B,, and Sohnesk, M.R,, Pswhaiogie&i Tests, Lothoda,
and Hesults, New York, Harper and Brothers. 19338. p.b63.

(6] Ibide pel03,
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Ciinton(l) (1920) found correlations which ranged from
wo38 €0 »27 hetween mirror drawing adlility aovd mmu of
goneral iptelligence in groups of elsrentary, high school), and
ocollege students ranging firom £6 ‘o 07 per group. He conoludos
that "there $s no positive relation botween mirvor drewing sbility
and gereral intelligence®.

In summevrizing the motor studies on humsn subjects we
find that theve ie lack of ovidencs for the existance of a
genoral motor learning sbility and mo real svidence for a motor
group factors All of the invoetipators except amw}, on the
relation of intelligesnce to the learning of apecific motor proe
blems, show ow sorrelations.

Since huwean motor studies that bear on tho present
‘problsn are licited, motoyr stufiss in animal lesrning have been
includod $n this thesis. DTen such studiss are reportad delow,

mfﬁ}' whose study was publizhed in 1920, found e coe
effiolent of corrslation of .11 for srrors botwesn a single mage
and & malitiple chofco mare. Ee used ninety mice gs subjects,

Bunter®) in 1622 made an Anvestigation on the problem
of the roletionship between ability to form cne habit and then
brosk it by forming 1ts opposite,. He found a corrslation of
«36 2,00 (tﬂm} apd a cormelation of =021 .08 (ﬁiaﬁame) betwesn

&?:iwm' bra:uing i’or ﬁmt:e chﬂdrm b:;' &w m s»x.mmx of
Educational Psychology £1.1980.p.22¢,228,

{2)Carrott,ii B, and Sohneok,! R4 Peychologicsl Tests,lethiods and
Bpaulte. Sew York.Harper and Hrothers. 1658. pel103.

(8} Commins, V.Ds, clemar,Quinn, and Stone,.P.,Intercorreiations
of Vessures of Ability in the Rat.Journal of Comparative
Paychology 14.1082.p.228.

{4 )Hunter i8S, ,Fabit Interfersnce in the Thite Rat and in Humen
Bubjects .Journal of Comparative Peychology 2,1522,. p.48.



Page 1%

making and breaking a oirculer mage hebit,
Pavis end ?alma{ )
+468 (time scors) for rates on maze A and By

The results of Humter and Mﬁ&pb’a{g} study in 1924

as they throw light on the present atudy are prosented in Tsdle

in 1824 reported a corralation of

I+ They give four ocorreletions for each problem,
Table I.
Shewing Imtercorrelations on Subhuman Problems

{Takon from Huntsr and Rendolph's Summery from
exporiments 4 to 14.)

A - RN 3
1.T=npe el 3"1@9:*095 » 2003 w11 ,+.08, .!39,;52
2:8traight-awny aze o08,e25,.18,.16
S+Froblen Bex
e ‘ . "

Table I shows po significent intercorrelations. It will be
noted that contrary to what might do expooted, the Tellaze and
the Straightesmay Lexe have corvelations of practically perces
La,shinwa, whose work was published in 1925, raports
8 correletion of «.09 for time, »,36 for errors, and =,38 for

trisls betwesn two marsz, one the peverse pattern of the sther,

sud the other an elevated maso.
()

Willlems” 7, in & work published in 1929, for ¢two groups

JUavis FaCa BsLeCs b LOCE O Che Correlations Letwesn
Two (agzos. ml of Comparative Psychology 4,1924. p.128.

{2)Punter li.5, ,and Randolph,Vanoe, Further Studics on the Ra=
1iabilities of the Imse with Rate axd Bumans.Journel of Coms
parative Peyohology 4, 1924+ p«436.

{3)Commins, W.D,,loFemar,Cuitn,and Stone ,C,P,,Intercorrelations
of Nessures of Adility in the Bat.Jourpal of Comparative Fsyohe
ology 14, 1953&?&238

{4) Ibid.p.228.
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of 26 vate gach reported cosfficients of correlation of 436 and
«08 Botwesn a disorimination box ard & 14 unit teDage,
lesin in 1580 uweing 88 rats found results that are
contrary to the results of lupter and Randolph. Mlos found =
correlation of 60 Z.06 for trials, 60 * .08 for errors, and 67
for time between an alley mate and an elevated maps,
ﬁryan( }in 1931 found a correlation of approximately 8
betwaen errors made by 141 rats in running two T~lares, The corw
relation which Commins, Loflemar, apd Btumw) found in 1082 oo -
group of 44 rats was the control group.
Table IXe
Showing Intercorrelstions taken from Commins,

Bolamar, and Stone's table « Intersorrelation of
the four Snstruments used in the Castration Study.

3 2 s 4
TR T IR L -
2. Light Box -2 aiﬂ

5* Blewated Yaze U Type +63
4, Elovated tage T Typo v R

They state that the intercorrelations of the thrse mages in the
vicinity of -3 mnaiéwﬁmg the mawimﬁ range may be talen
as indicative of & mage learning abﬁity";“} Table 1I shows

further that & -1151112' disorimination habit 4s not related to the
porforennos on any of the throe mares. com. rolisnay, and Stone

PEYEEM TR m»m .85 =y g, Of . y

Alley ﬁame oi' the Same w:m,gmurm of Gompamuw mychu
ology zo,lsso.pqaﬁs,

(2)Fryon,RiC.Studier in Individusl Differences in Mage Adbilaty
111 The Community of Funstion Between Two Laze Abilities.Journal
of Comparative Peychology 13,198;;& u!ntamarm?.aﬁm of Veasw

W’W&!%ﬁu&@%ﬁ“ﬁ&%cﬁ%&?&m tive Fsmhaiogy 14.1052,p.281.
(@) ID1 2peiBh,. ~

R I
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salso report sorrelations ranging from «.22 %o 19 with & T-wsea,
The results of Tomilin and 8%0:»*3(") study, pudliished
in 1954, are given in Teble 1il. The authors used 168 forale and
168 nale albino rats. Table III 45 s reproduction of their tadle
entitled "Intercorrelations of Total Evror Socores from the Six

Loarning Situstions”.

, Table 11X
Intsroorrelations of Total Eyror Scores from
the Six Learaing Froblems,

T i e
7 e 30& “'3 , , * v . ‘ N ‘ v
I 717 R WA 1S VTS (N TSN Y BT £ S ST 1, B TR
2.0 t 88 *013613;33: ﬁ;az—ymitﬁx'a%# ‘*"*% »06 3*’0;9 3@5
BuPLH  a?) JO85:12.856: 1 12517208t woO1T,06 ¢, 125,08
4.HEL.Y 2450 0862 64182 $ % 2 085506 001,06
EelDs £1468 L088s 8.8 F % s 3 #52¢,04
6+BLD 1096 +O0GE128,831 t % PR SO L ,

A3l of the sbuve intercorrelations are not cama‘keag ?he sy~
bols and esorresponding tosts sare as follows: WUR, [odifisd Varden
mre; BWUE, Hodified Varden Have, rewversed pettern; BL.Y, Glevated
Uizey KEL.!, Blevated laso (reversed)s LD, Uultiple Light Disw
crimination Apparatus; RLD, [nitiple Light Diecrimination Apperatus
(raversed), Table 111 shows fairly high correlaticns for sach of
the mese problems, & good correlation betwsen the two Jight ais=
erimination problems, but low correlations betwesn mece snd light
diserimipations These results are in agresment with the results

as shown in Table II. Tomilin snd Stone conclude that their study
Toonfirme the results of previocus studies, e).mly suzpests that
light disoriminstion and the maze mvssure different learning funotions” »(2)

TLOrcorralations o

| ?;%mnum nf Lammg Abinty m t?m Awim ﬁat, Journal of Come
parative Fsychology 17-15, 1084,
{2) IThid, p87.
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In an attenpt to sumwsrize thie material on subhuren
motor lesrning, wo £ind that 83z of the investigators (Funtery
Davis and Tolmany Uilesy Tryon; Comrins, DoNemar and Stonsg and
Towilin acd Stone) cbtalnsd correlations ranging from x36 to 480
for the various mage tests. DBagg, Buntor, and Randoliph, and
Bashloy found correlstions ranging from .11 €o =38 for muze
tests, Thus the majority of the studies would indicate that
therc 1s e genoral mars sbility for rats. The studies of Willlenms,
roRewar , eemim, Stons, and Fomilin and Stone, point out that there
Ae no sigpificent relstionship betwsen 1ight disorimination sbile
16y snd mage ability. A tentative conolusion suggosted by thass
gtudies ie that thore are meatam of a gensral ware learning
ability, but when light diserimiretion, phﬁfcm box and megs

Soores aro correlated, there ie evidence of gpecific motor learning
abilitice én subbuman gubjects,. e

We turn next to those etudies on humen subjecta which
“have included both motor end werabl probleme in the expericental
‘works Five significant studies by the following mens gyiom .
} Garmhw};.éﬁnﬁlwh(m; E&ﬁ{e}g and Ekmxbﬁm{ﬁ};;ﬂx}; Be Pow

viewed trisfly.

| DR61DUFTS o F «F 4 5B FPPOLIMAGAYY SCUAY 3 ral LOS ‘ 1% i‘?y.é,-
Unpublished Maaterts Thosio,College of Williem and Lery.1987.p.18.
{2)Carratt, 0.8, ,The Holatipuship of Tests of Lemory and Leam%m
Each Qther and to Gensral Intelligence in s Highly Selected Adult
Groups Journal of Baucetional Psychology 10, 1828.p.601-818.
(3)GundlachyRalph, The Lffects of Practice on the Correlstions of |
R et T o D LR g R Y R
(5)%%%%,&’ g?}é%??rﬁﬁamyme*s ady 1o Ganeral Leayning Ability
burte, F.Te; . Study in Genera > AbL1Lt;
'Unpublishea tasforis Thesis, Collews of Wilitam and Lary, 1657

o =

sy
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The resulte of Pylets experiment {1919) are shown in
Table IV. Pyle'a purpose was to detormine whether learning esbility
{8 coustent for different typos of materisl and slso to deternmine
the degree of interrelation betwoon scores obtainsd on ;iszamnt
loarning problers. He used four learning problems: substitution
{aigotwnynbol, symhol~diget, snd axmmﬁsmwx} § nonEonse syl
lsbes; card sortings sarble sorting.
Table W..;
Showing Intercorrelations

D PRETITT AT e o0 i ] |
2. Honsonse 8:ar3.1ables +59 8%

&« Coard Sorting »28
&s 3&&3’5% Sﬁm ) ‘ y

1In another study which refers to the above ctudy, py1elt)
giwsme gorrelations. Table V is a reproduction of his table.

Y.

Table V.,

Showing the Averege Correlation of Esch of Five
Types of loarning with Other Types

, "~y AVerage OF UOTTeIlations ...
. 1T Sut : ' e ‘
Alphabet Substitution ] 547
Hovaecnse Bylladbles s «“4Y
Card Sortivg $ «406
taybls Sorting & «503
t
Averags of A1) s +516
) -4

o

Fyle veports that ¢ rew correlation of a 1ittle move than .B
indicates & very high positive relatiocoship betwesn the sbilities

W Siatlyy The yﬁyﬂm n TR T
and York, Inc. 1928, p,ezﬁwzzm
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raquired ¢o learn the difforent types of mmterial. Hastates fure
ther in reforence to & general learning sbility, "Af the dlse
turbing factors oconuld be eliminatad, the correletion would be
un&ty“.g(u Fyle ie the only investigator who makes such an ag-
sumption, This assunption will be discussed at the end of the
geoction on human motor and werbal learuings

ﬁamﬁéa} in 192626 made a study on sight testas of
rerory end lesrning. Ho used 186 collsge men. Thas sversge age
of the group was 19.4. Five of the taats which he used were
designsd priearily 4o mossure immediste pemcry. Ouly cors
rolations of three tosts {learning tests) have been recorded in
tabls V§, These correlations sre token from Garrett's Teble I =

Intercorrelations of Eight Memory Tests, mf )

Table VI,

Shoewing Interoorrelations end Nelisbility
Coafficiente in PFaresnthoses

» i ) o
£+ Digit Symbol {98} «281 +67
8. Turkis«English Voosbulary {.51) «35

é}gﬂ@’m — pn i ——— E—— &"?ﬁmm

It will be noted that the only significant correletion $e 57
between the digit-aynbol teat and the oods learning teat, Core

Ybl’kg ma 392&; pczga&
2 Gm«% HeEusThe Relationshd ar Tests of tz«'em
() arrette e 2ha Sorgiionahis, of "

1ligonoe &n a
Mu,n; Gmup*amrmi of Lﬂmtiml Fsychology 10« 9‘%

{3)Ibid. DGO,

ElepeBO1I~618,
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relations for the eight gmblsm range from =12 to 869, ilowever,
Garrott drave a tentative conolusicn that the correlation betwsen
the eight probless show that thers 1s a small memory factor pmsentin

cwum(: }(1928). working with 39 college ntudents on
the effect of practice on the correlations of thres mental tests,
414 not £ind that the vesults would indicate that "intercorrslations
inorease with practioe, due to s more accurate tapping of ultisste
oapacity or general abinty”i ) Aversage correlstions for trials
6~10 and 2126 are found So Tghle VII,.

Table VII.

Showing Average Intercorrelations for Trisls 610
and Irials 21256, Respcotively

L TUmber Deries - a0 AN0 08 D0 804 o847
2« Cancellation «59 and 47
3. wltipliostion

&

Hall 21936) usde an investigation concepning the ine
torcorrelations between four learning prodlems , usint one hundred
oollegs sophamors women, The age range of this group was from
i8 yssre avd seven monthes to 19 yesrs and five mouths. The core

& *nt'#‘

to Lagh Othey and ec G«m*al meliaame in e eamm ﬁau:i!z

Group.Journal of bducational Feyohology 10,1928« p.61S .
{2)Gurdlech, halph, The Effects of Fractice on Uorrelations of

Three Yental Tests.Journal of Educatiomal laychology 17.1926.p.8595.
{3)Ivid. p.40l.

{4)Hall, Celvin 8.,Intercorrelations of lessures of Human Learning.
Pgyohologioal Review 43, 19368.p.179=196.
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rolations whioh he obtained ere found in Tedle ’mx?)
Sable VIil.

Showing Intaroorrelations uiﬁ’iomam) and
Prokablo Errors.

se———— I Y - e L7
1. Punchbomrd laze »401,08 «50 1,07 2341 406
2. Rational Lesrning 207,07 #182407
S« Stylus Yaze 117407

4, Hongense Syllablsa

Hallts interpretation of theso correlations iz os follows: "Alw
though the rosults of the present and prowicus studies point %o
a high degroo of specifioity in learning, the writor bslieves that
A general learning ability of scpe importance might bs discovercy
were we able to control the differentisl influence of mpotivation
and provious practics in the learning a%mtim*“(a)

The results of smxmrmm{'” work {(1887) st the Colw
loge of Wiz'i&m end Hary with twanty-olight college students 1@
ashown below in Table IX.

‘ Table IX.
Showing Intercovrsliations for Probleme in Learning
(A reproduction{®))

i#, ’ . X B - “Rn ” M , gc ‘
1 ubstitution.e . B (S - 3 ty £
2+ Tawaiian ,‘?0 « 09 iﬁg*,i& ﬂa@ﬁ *+18 g%'}g
£+ Honasnse «S82,14 ’183 n&g %
wedlD £ plloWn ‘e
| W 344,16

(3)§€ gséoa!. Rmtw 438 1955.. p.m

3)Shelburne, P.T Prelindnary Stud snsral Learni Abiut
{ )Vnmm Poa Tasterie Thesia, Colloge of Ti3lian nes + Yaryelss "
{¢)1b3a oD 65
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Shelburne conoludes from bis study that "1t Qoss not appear thet
we can present any evidence for a general faoctor that runs through
all learning”a o3}
factor whioch runs through the leaning of nensenss sylisbles, poetyy,
and vmabu}w” W)

Considering theea studies as-u group, thare lo 1o dow
finite evidonce in support of a general lesrning ability. Hows
over, there 1t a suggestionin some of tho studies that there s
& group factor pressnt in the learning of certaio kinds of tents.
'm@{m slone suggests that thero $s unity in all lesrning, This,
of course, is an sssunption, Such su assumpbion carmob be mede
on & lisited mmber of tests in the field of learning, Also, his
work s one of the firet studles on intercorrelatiocns of tests
mmhm::gmmm not fortunste encugh to have improved
teahn&qms of sdnministration, scoring, sond statisticsl methode
at hie disposals Gourdlach suggests the possibility of & group
faotor present in the learning of nunber serdss and multiplioation.
{Table Vil.) Gorrett found a correletion of 57 Letwesn 4igits
symbol and cofe learning. {Table Vi.) Sheldurue indicates {fable
IX} that thers is e group fsctor present inm the learning of none
ssnnes sylliables, poetry, and voosbulary,

Wﬂmnﬁa& ptudies aomimtm mmw of verbal

"There ie good evidenow to Indicato g group

. i‘

(2) Tv88.pa5Ye
{8) gﬂg.%gé §Payahaxw of kmmg.ﬁurbimmﬁmxsk & York,ino.,

=P



probleme are pathor Mzitad. The litsrature reveals that at lsast
two pajor studics have been medeswone rolating to the prosent
problen and the other direotly concerned with it,

Amamﬁu;}‘ in & study on immediats wewory publiehod
in 1830, found some intercsting vesults. Bhe used 2256 acllege
students as subjects, Dight monery tests wore used: palred ase
soodates (workwword, formwnumber, and coloremord), 4iglt span, rew
talning vanbers recognition of geomstrioal forms, and nonsense
Byllables. Anastsei concluded that thesre is evidonse for the
presonce of & goperal {sotor in thase teste. In & second study,
publiched in 1982, awtaai(a) found distinotly different results
from her first study. In her second study she used four msmory
testsy too fests of muwwrioal ebility and two tests of verbsl
ability {mazmhry and snalogies)s The correlations Cound wore
low or xi«sgatxve, She concludod thet s genoral memory Factor,us vae
indicated dy her fLirst study, does not run through all Lforme of
memory. This conclusion of imunediste momory is 4m Warmony with
moet of the literature on motor and verbhl learning, .

Dr, HonnewahS) of the College of Tilliam and Lary has
meds the most recent study an the problem of intercorrelations of
learning scores. 7The results which be obtained are consistontly
higher than thoso cbteinsd in eny study thus far, College students
O ohoRody Tuser 12b. 1080s 1p-oBLe - oy o
{2)AnoetesiAnne ,Further Studies on the Nemory Factor.Archives of
(5) emomnach 1o b btudy i Vorbol Leataing Faper Read Deforo the.

Arpual Useting of the Couthers Assoclaticn of Fhilossphy end
Psychologye Enoxville, April, 16858.

Fege P2
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were ussd ap subjects. %The following verbal probleme wers useds
nonsanss eyllablesi group of sweningful wordsy lalayan wocsbulary;
prose (ideas) and prose (verbatim). Cosfficients of correlations
betwoen these problems wers found to raunge from .55 to +72. e
results of this gtudy suggest that there iz a ganoral verbsl
learning ability or certainly a group faotor present in all of
the sdove menticnsd prodblems.

The atudics on the mwrrahtim;a of measures of
learning, when considored from the stemdpoint of size of core
rolation, coofficionta, are not in complete agresment. Uowsver,
this probably should not de surprising becense the same mothod
of scoring was not used consistently and there has been a lack
of aimilarity in statistical treatment., In opite of thess
difforences, !;he« motor studiez seem to indiceate thet motor
learning ie specificy the subhuman studics point to a genoral
maze lesrning ability, but the muee ability does not correlate
highly with performsnoe on other tests; the gtudies within the
verbal range present fairly high correlations in the msjority
of ceses, but generally low correlations are given bstwesn motor
and verbal learning problems,

m Adm x:s_x the Freagnt Study, Tho purpose of the present
study ie to obtain information regerding the vaturs of lsarning
ability. 7his will bo ettempted by administering certain motor
and verbal learning tests and detémining the intercorrelations




of results, These intercorrelations will be usaﬁ-ae evidonce to
tndicate the type of lesrning ebility dnvolved.

uge 24
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CDAPIER IX
{HE PRESENT STUDY
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CHAPTER XI.
THE PRESENT STUDY

Dsture of the Leayning Frodlems. Soven probleme (five
motor and two verbal) were selectod from a great number of
learning problems. The problame are: cencollistion; speed of
raniralation; maze; cup and dbelilp mw-m; NONESNEY SYle
lables; and prose (verdstinm). Thess were esleoted on the fol=
lowing bases: prodbiems which conid be scored similsrly; probleme in
whioh there sould be sinmilar oriteria of eartery; problome of

wids veriability as to type, or problems whiosh overlapped little
or nona in tho weassuring of the geme performance, This last
critericn is purticularly significant for the present etudy, bow
esuse if roasopably high correlations wers found swong the
verious tepts, there wonld be an indication of a genersl learning
ability; or, if a olustar of ressonally high correlstions wore
found, this would be an indication of a group factors If low

or negative correlations wore found, there would bs an indicstion
of specific learning abilities.

The cancellstion test, & sinpie motor test, wss the first
administered. This test consists of a prose paragraph which con-
tainy 28 a's and 83 $i's to be cancellied ar quiokly and acourately
a8 powt’ble*(u

The speed-of-manipulation test consists of a board
fifteen inches sguare with thirty-siz holes colored in a certain

16 Cration end fur
found in the aprendix,
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ordor (blaok, white, green, end red) and thirty-six correspondingly
voloved stoppevs. This test requires the sudbject, using only ope
hand, to match each hole with e proper stopper ae rapidly as
possible., 8inoe there are anly thirty-siz steppsre, the subjest
corrects hie errois as he prooeeis.

The maze is an slovated vive finger mmee consisting of
one sonneoted patiway from baginning to end with tweles alleys.
Thie tast vequires aach subjeot to make two perfect scores o
succession within e certain timo Moitid)

The eupwand«ball tost reguire2 each subjeot to make two
porfoct scores in succession within s certain time nwltig} In
order to mele o porfoct soore on & triel, the sudbject mwust ostoh
the ball in the cup ten timos in sucocesnsion,

The mirror-draving tect concists of the drawing box,

s mdrror, and mimsographed coples of 6 doudblo star. This test
requires the subject to draw & third star within the double star
in & tioe 1me’®
the sudbject muet touch neithsr insids pnor ocuteide ocutling of the

with no errors. In ordsr to peke us Orrors,

doubls star,

The nonsense test consists of ton nonsense syllsbles
to ba learned ;:ei*i'aatxy; These warc exposed gorially, two seconds
for each syllable. After the ten wers exposed, each subject was
given a cortain time limit within which to write them from memory.

y5ee 1851
{2} Ibid.
{8) Ibid.
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The time limit was incressed srbitrarily with sach triel. lon-
sonse syllables have besn used frequently in studies of this type.
Ascording to Pyle, “Nonsense syllsbles, properly construotsd end
arranged, furnish us with one of the best means of measuring
lsarning ¢apncityessessThe mmiorial has the sdvantsge that it

ie absclutely new to experience, The ssscoiation wust be estabe
1tahed ab m%(}‘}

The pross tost consistes of a selestion of £ifty worde
in length talen from & history textbook with whioh the subjects
wore not familier. This test requirss that the subdbject reprow
duco the solection perfeotly twice in succession. T4ms 1s held
constant for each subjact, but nct on each trial.

Reiiability of the Uessures, The reliadbility coefficients

for m total time score on the moter tests were obtained by
correlating the sum of the soores on the odd trisls with the sunr
of the scores on the sven trinle, BSinge time wes hold conetant
ot the two verbal teste, it was necessery to correlate the sum
of tho error scores on the odd trisle with the ewven trials. The
odd soores wera corvelated with the even gcores by the Spoarmen
rankwdifforence fcmla.ma
1t would be expeoted that the reliability ccefficients

would be high since each triel was a re-test of tho previcus trial.

{2) Gnrwtt;, 8.8., Bmtismaa in Faytshology and Eduua!:im. Dew
York. Lohgrans, Green, and Compeny. 1926 pp.isO-182.
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According to Bpearman, the reliability scefficient is the “oor-
rolation botwoen the sums of scores mede on odd and oven come
perable independent {non-identicsal) taastu”g“} Homwpver, for
the purpose of the presont study, it scemed that the most suits
able and m:i;famsmt mothod of obtalning the relisbility of
the mossures was by correlating the sups of the ofd scores
with the cum of the even sooress ) Tho odd and even scores
were correlated by Spesrmen's renk=difference famh.(a) The
reliability cosfficients obtained ars as followst cancellation,
«96; spoed of manipuleation, 995 mare, 875 cup and ball, 883
mirror-drawing, 935 nonsenss, .Dag prose, 7.

The subjects. When ths investigation was

begun, forty-nine high sohonl pupils, sophomoves, junlor, and seniors,
volunteered to aot as subjects, An intellipgonoce test was given to
thic group, end the thirty~five pupila vaking the highest scores

wore oelected as subjects. Thie gave s group ;s;:;:aisting of

thirteen boys snd twentyetwo girle, ranging in eges from £iftesn
years and no months to eightesn yoars sud eight wonths, The

median wos gixtoen yesrs and five montho. Moot of the studics

on human learning have dealt wmith adult subjects or subjects of

at leaxt eightoen years of age. Couseguently, it scemed fitting

iaaming md ﬁam#.omm %aya!mlagiui Bui&l&tin 55;1956.94369;;

{3) ibvid. p.368,

{8) Garrett i, B.,Statistics &n Psyohology and Bducstion.lsw York.
Longmans, Green, and Co, 19264 pp.1S0~162.




Page 30

that s study bs made on subjects of high school ages "Theoreticals
1y, the problems of lesrning at any one dewelopmental lewel are
neither more nor less fmportant than those st any other. For an
a1} inclusive and systematis peycholory of the grewth of human
lsarning ability, it 1s essontial that therc be ab least a lewrge
nuzber of studies for ssoh ags“( )

The Intelligence Tost, According to the results of the

Benmon~Helaon Teats of Hantal Ability, Form 4, sech of the
thirtyefive subjects is at lesst of average ability or ebove
average ability. The wmlidity of m Henmon Test hap baen obw
tained by corparing it with other tests. Several correlaticns
have been ghea;ma’m follows: Ternmn Group Test (1.Q.'s), 8583
Otis SelfeAdminietsring Tent (Scorss), .510; FuhlmsnnwAnderson
Taet (1.G.'8), +84. The reliability cosffictents for sges 16,
16, and 17 heve besn found to be 936, .é:aa, snd,218, respsotively.
Hotivation and Emptional Adjustment, It was realiced
that ono of the most imporbtant factors that sffoots the relations

between loarping performances is motivation, Cefore the ine
-watigaumz wan bYegun, the subjecte were called together, the
nature of the atudy wes explained, apd an sttempt wes medo te
insure & fesling of esse and a desire to do ons's dest on each
problom. As & means of motivation, it was anuounced that fifteen
points would be given each subject on one final examination Af
he would do his best throughout the experiments. An attempt was
made Weushoﬁt the experirent to ces that each auhgaah wae not

1mstigations ox: L»ming and &mtya. American mel of
Psychology 44. 1982. p.1Sl.



disturded by the novelty of being a subjsot in an oxperimsntal
situation end to see that the subjoot wae not discoursged by
poor performance. At the beginning of emch tsst the subject wes
reminded and urged to do his or her best, Quite Sequently enme
'coureging remarks were made between trials, Another method
uged in ectabliehing naturainess in the experimental situation
was to zive prectice on probloms which wero not included in an
actual study. The writer fesls that & high degres of interest
was maintoined throughout the cxperimonta as waos &zxdiautaﬁ" by
the remerks of the subjects about the taxts end by theepperent
eagornsss with which each began the testa,

Fore-prectice or Adjustment Feriod, Before any of tho

sowsral teste wore givon ehich bave besn discussed shove, &
certain munbey of trials or proctice was given esch subjeot on
sinilsr tests, Ton trisls mere given each subject ‘on & short
cancellation testy ten trials werc given each subjeot on & epesd
gf’ manipulation board; five triels were given on Vags 843 come
plete lesrning was reoquired for six nonsenss syllables and &
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short progse pessage of thirty-thres worda. As wes mentionsd above,

this esemcd to De an excellent means of bringing about s fesling

of sass or nnturelnsse and the establishmont of the proper smotional

adjustnent .

Nuzber of Trisls. Uo eet number of trials was reguired

for esch pupil, and 1time was not held constant sxcept in the Me :

of the two verdal probleme, Faobh subject was given trials on thw
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o
motor probleme until the learning curve ter led to lovel off,

The worbal problens wers given u:yt&l each gubject could give two

succdasive errvorlsss perforranced.

Scoring. 1t seemsd more desirabls to use the mﬂw&
of sommon points of muéi}m mmrpmtmg lenrning ebility on
theas problems than the traditional peroentege method or the
method of sbsolute gain. If sudbjoct A improven from s score of
thirty to s score of oixty during a cortain tsst, asccording to
the porcentage wethod his improverent 4= one hundred per cent
of the initial coors. If subject B impr
twenty to & soore of £ifty, his Snprovememt $8 one hundred snd
£fifty per cent of the initisal scors. Agscording to t&w} poraentage
method, sudject B fg the best learncr; howover, if the

vag Drom & suore of

method of abgolute gaine is used, the sudjects are sfual. "The
porocuntege method & invalid beosuse it ascumes thet the arw
bitrary gero point of the test coinsides exactly with the abe
solute zero point of ‘the ability besnz mﬁd&mx&%za) The
absolute gains method is invalid because it sosumes that the
ability of subjeot A and B is egual at the start, The common
polote of mestsry mmé:;m,; mathod 4, consziste of seleoting sope
initial point st which, or within & limited rauge of whioh, all
of the subjects start, end celeoting & final point which sli of
the aubjm'&s schiave thrwgh a veried number of trials. mm:ag

s'qcmiqm ﬁn mm Laaaming Ezgeﬂmataﬂm.%yeh&ogic&x
Review 484 1936, pp.L2De284,
{2)Ibid. P29,
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is thon interpreted in terme of the improvement from tho initial
sommen polut to the fioal common point. Ia this investigation
sooring ie in teroe of mx tims. Table X showe the common points
for each preblem and the method of acoring,

Table X ig shown on the following pege.



Tadble X

Comeon Points and Uethod of Scoring
For Escsh of the Spven Froblews
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e

Problem

T InITiaT LomEon s TinAY Common
t Point & Point i

Soortng

Cancelintion

T18% Eriel on Whioh 1o0d of ¢ succeasive
s08ch subjeot uged siriels of 50 to 88
sbeatween 55 and 60 sssconds {inclusive)
waaam&a inclusive. swith no mors then f'm:tr
pEEPOrs .

4K KK AN A

Total Time

' :m EYIEL On Whleh iEnd oF ¥ Gorrect

Speed of
Fenipulation

reach subjsct used ttriels in succession
shotween 52 and 66 sof 58 to 40 scoonds
gm:yaa mmﬂmc :m:wsw, ;

Total Timo

aee

’emh subject used ;Male in succession

"1xt trisl on which Bnd of 2 correct

‘between 80 swd 70 ,of 26 to 50 seconds
"enaonds imlusiﬂ* ginolusive,

Total Time

Cup and Ball

2 A0 ) s el 7Y A’W R0 00
1each mb;m um rtrials in awmﬁm
shetwoon 60 and 80 sof 16 to 20 seconds
zmm:da imsimﬁvm atmhwtm.. .

Total Timse

'+ each subject used 160 to 70 amums |
; awmmis im}.naiw.

sbetwien 95 and 105 :inolusive,

Total Timo

Honsense

am COTTe0t
szm'o mam& (ﬂote, sArials in succossion.y

u'qwuuwn«wru«#«nﬁamm

Total Time

Troas

“Iend ol © OOTPecS ®
:Eem apsumed (Fote) smls in suocession s

'&‘of:;&l t&m

Lote » Complete lack of knowlesdge of the contents

of the test is sssumed.
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Each subject was penslized ona eecond for each error not oors
rected in the cencellation test, Do ponalty for orrors wos
placed on the subjeots performance in any other tost, becaucs
he or sho nscesesrily had to sorrcot all errorc beforo meking
a perfoct score. It will be ohserwed from Tadble X that st
least one or two perfeot scores in sucoossion within e certasn
time limit was required of saoh sudbject on all tests except
the cancellation tests A perfsct scoro was not required in
this teat becauso sach subject concentrated on completing the
test ac quickly es poseidle, hence, somo errors resulted, Uowe
ever, each subject had to moet the oriterion of performing with
not more m four arrors within thirty to thirty-five seoconds
on two trisls in succession. Extropolation from the learning
ourves was necansary for some subjiects in order that their
scoree right fall within the common points of mastery, Exe
tropolation was recessary more Ifrequently in the cup and ball
problom then io any other, It will aleo be noted from Tadle

X that thoro 88 a limited renge for each initisl and final
common points of mestory. 4 limited yange was nocessary since
all subjoots did not use exactly oither fifty-five or sixty
sooonds ag in the cencellation test, or fifty-two or fifty-six
gooonds as in tho spead of menipulation test, oto. Zore ability
for the two werbal tests was sessumed on the ground of total une
familiarity with the contents of the teste on the psrt of the
subjaots.
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&g heas been indicatsd bofors in thie study, all tests
sore cceored in terms of total time that wes required by the
subjeot to progress from an Inditial coumon point ¢o a fineld
common point of mastery. Thus the smellest acore of cach of
the lesrning tests is considered the hegt, while the largsst
gcore on the fintelligence test fa the best. The raw score on
each problem, the raw score on the intelliigence test and the
age of esech subject, are given in Teble XI1. Each figu . ree
presopnte the total number of minutes required by each subject
to reach the given criterion on each problem,

Table XiI gives the rank of esch student on the in-
telligence test and on eaoh prodlom; €.g., Bubject nubor )
ranksd first on the HenmonsFelson Test, and fiftoenth, twsenty-
ninth, tenth, third, fifth, fourtk, and second on the cancelw
lation, speed of manipulation, rase, cup and bell, mirror-
drawing, nonsense syllables, and prose test, respectively.

Table XIII gives the rank on the intelligence test,
the average for the rank standing of sach subject en the motor
problems, the motor paulr, the average for the rank standing on
the verbal tests, the verbal rank, the awverage standing on all
the problems, and the final) rank on all the problems. Sudjeot
mmber 1 ranked first on the intelligence test, mede an aversge

Page 87
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standiog of 1244 on the five motor problere, thereby making =
motor rank of sevon; mede an average stending of 5.0 on the
verbal problens, thereby making & verbsl rank of one, and mede
an aversge on all the problems of 9.7), thersby obtaining the
finnl rand of two. Column four wes obtained by averaging the
rank of each student as found in column four through eight of
Tablo XIX. Column five was obtaiped from the renking of the
subjecte’ average standing in colump four. Column aix was obw=
tained by averaging the rank of ¢ach subject in columms nins
and ten of Table XIl. Colurn soven was obtained from siz.
Column eight i& the average made by cach sudject on all ceoven
problexs. Column nins, the final rank coluws, wes obtained
from solumn oight,

Table X1V gives the intercorrelations. These corw
relations were obtained by the Fearson FroSuct«loment ﬁet‘:hﬁ&fn
Table XV shows the correlations corrected for "attenustion®
and the prodsble morig for esch correletion. IThe raw core
relations were corrected for "attenustion™ by the Spearmen
E%rum&aia) It i# dmportant to note that this tuble shows relse
tively low or nsgetive ocorvelations between the metor problems
exsept e correlation of .46 bdetween the mse end mirrovr-drawing

BENiSil, J.Fs, FURIBEOOGALS yanera

Foughton-tA££iin Co. 1887, pp.301-303. |

{2)Gerrett, [i,B,, Statistios in Faychology and Bdusation.lew York.
Longmens, Green and Co,, 1526. p.l70.

(S) Ibid. pp.211-215,
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tost, low or pegative oorrelations between the motor problems
and the verbal probleme, and a fairly high corrsiation bew
tacon the two verbsl problems.

Tadle XVI gives the wrﬁlatmn of intelliponce with
ench of the learnipg probloms, with the pank atanding on the
motor problems, with the rank stsnding on the werbal problems,
and with the fipal renk on al} prodlems. Dach correlation was
obtained by the Spearman Bank-Difference Usthod srd the row-
sulting p {correlation) was changed to Foarson's corresponfing
r (aammwn}.m It is interesting to note that the highest
correlations with intelligence wers obtainsd between the two
vorbal problems whils there are very low correlations beiween
esch of the motor tests and intellipsnce, Also, the higheat
ronk stending correlstion & with the verbal probieme,

By means of the Spearman RankeDifforence Lsthod,
rank standing on the motor problems was correlated with the
renk stending on the verbal problene.: The correlation obw
tained was »27f.31.

TITUaFTete, oo, Utatistics 1n TeyoRolony and TOucRTIon.
Few York. Lougmans, Green and Co., 1926+ pp.150=192,
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Tablo XIX
_Bwic Scores on the Scven Froblems and

fepmon-feleon Intelligonce Test
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Table X1iX.

Hank Standing on Denmovnelelson intell

igsnce Test,

Verbal, snd om All Problens

: m,
TR

zmt




Table X1V,
Intercorrsiations for Problems in Learning
) x& s 8 éw Be B Ta
Y Canceliation P27 JERS R - S |- Y ps 10 )
2+8peed of Yanip. -, 000 ~ulB «30 uiﬁ 4-*&5
SSmne ~03 «44 12 08
Q&up and HSell +26 »54 w&a
§.Mirror ~s011 =a08
8 .Honsonse , «b8
7+Proge {vorbatim) R
R Table XV.
Intercorrelations Corrested for Attepuation with
Probable Evrors
1o 2o B e B _ Ba Ve
hﬁameﬁuﬁim ¥ o321 § A “: 4+ 41 P A & 5 3 A { #id wol " 1
E+Spoed of Fanip. «O009 L o311 =38 2.10 J1047,31 100 1‘:1’1 o dB88 .31
Belnse #OS27,11 635,08 IB14L11 031511
Aﬁmﬁﬂ? and Ball ;aﬁﬁiglﬁ paﬁsiﬁaﬂ « 388 1,10
Seirror w02 1411 « 0327431

Sslonsenac +SCA W07
7+Prove {wx*bats.m}_ — .

Table XVi.

Corralations of Intelligence with Bach of the Learning
Frobleme, with Rank Standing on the Motor Froblems)
with Eank Standing on the Verbal Problems, qnd
with Averege Stonding on ALl the Frovlsws

Intelligonce {ﬁmﬁei@m Topts of Vental Ability-Form A)

1Cancallation « w w v w s w o w2 W o w o w e - »el24,12
2.5pecd of Manjpulotionr v s v m s s s s wa m w o o= o m o wl10ni2

BLLARS = s m o o i 00 0 0 5 M % T G 6 G W SR S N T T e W #2613
‘,ﬂupm%}.xgﬁﬁhww:ﬁ'mumaaﬁsﬁm.@mmmuﬁ»iumwﬁ 205,12
Do irerar s o s o i o o e ah o0 8 4 M W S5 5 W W B W W W W W 022,12
GollonBONAD s o wm w o w5 W W W W W W W SR S e N B e 287433
TalPonte = 0 @ & 6 w & oo " e ome 6w 00 eeon «552,08

8.Rank Standing on Motor Prodlemte » o v @ & = o i - » o - - 022,32
B.Rank Standing on Verdal Froblems « » » » w w o v » w o » = 416 110

ﬁm coluwns 5, 7, and 9 of Table Xili.
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CEAFPTER IV
DISCUBEION OF RESULTS

Disouvesion of Table XV, It can b noted from Table

XV that the corrsiations betwesn motor problems are rolatively
lew or negeutives It is an interesting fact that ths meee
tegt sorrolates with the mirror-~drawing teet to tho extont of
w48. This may be taken ae sn indication that the two prodlems
have sors factor in common. It can be noted furthor that these
two problems do not correlate highly with any of the othey
problems, There are low correlations within the motor tosts
as & group and botweon the motor tests and the werbal tests.
The highest correlation found was between the two verdal tssts:
nongense syllables and prose.

Comparison of Present Results with Other Studies. The

sorrelations within the motor tests as a group are in agrserment

(1)
with the generally low corrolations found by Hollingworth

and camﬁnmg l Although the purpose of the present atudy snd
the problems used weve different from Ssashore's purpose snd
battery of tests, the correlations within the motor problems
tend to bear cut his conclusion "thet motor shills are highly

() The fact that the motor prodlems present gencrally

apecific®,

&uatiomdmz of Edueatmmi Ps;yahoiagy mxe:a..pp.wmxm
(2)Garrott H.B. ,and Sohmeck,!’.R.,Feychological Tests,lethode and
Resulte.llow York.Harper and Brothorz.1928.p.47.
(S)Ibida;t&@u
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low and negative correlstions is en ndication, in eddition to

_motor learning being specific, that these toats my not be

zeasuring true motor adilit. and are only “soecalled” motor tests,
" The motor results of this study are in sgrecment

also with the vesults obtained by investigetors on sub-human

motor learning ebility, which were veviewed in Chapter I, Uhile

thore is evidence among the various studies for the existence

of & general maze learning sbility, there ie ovidence for specific

learning when all the problems are oongidored.

Of the investigators on both motar and verbsl proe
blems, Fy‘m{)’} is the only one who draws conclusions different
frem the conclusions of othor investigetors whose gtudies have
heen reviewsd in the litorature and different from tho results
of the pressnt study. This difference may be oxplained on the
ground that Pyle 414 not observe gertain techniques of ux~
perimental procesdure and troatmont of results which are used
today."

Garrettts correlations for his learning problems
rangod from 09 to 57 {Tadle VI), This table of intercorrslations
does pot present evidence in support of a gensral learning ability.
Cundlachts etudy (Table VI} dose not show that corrslations rise
with praotice "due to & moye socurate tapping of wltimate caproity
or genoral amlaty“ig)

Eall found a coryolation of .1} bém:: nongenss syl=

(L JCy10 g i¥atin g ENIE ork .«
1028.p.222,
{2) Gundlech,Ralph,The Effects of Fractice on the Correlations of

Three ental Tests.dournal of Educationsl Isychology 17.1026.p.506.
* See Chapter I.
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lables and a4 stylus mage, sand .84 betwsen the punohbosard wsse
and nonsense eyiiables (Table VII1). %he present study shows
& oorrelation of 126 {correoted) between the mage and nonw
sonse ayllables, The rosultes of the present study cone-
aidering both motor snd varbal foteroorrelstions tedn to point
to agreemant with Hallts results,

The results of thie study are in harmony with the
results of Shelburnets study {Tabdle IX), Shelburno found &
correlation of ~,08 (not corrected) bLotween nonsense syllables
and the mage, and & corrolation of =.16 (not corrscted) ba-
tween the mazs and postry. The present study shows s correlation
of +126 {corrected) betvesn the mace and nonsense syllsbles,
and a correlation of 031 (correctsd) betweon the mers and
prosee. Shelburne found correlations ranging from «.16 to 68
for the six problems, one of which was a pure motor gmbmm
the pare. He donoluded that there iz no evidence shm by
his study that there ig & general fector running through all
loarntng. Dowever, he pointed cut that there is evidence for
o group factor in the learning of the nonsonse syllabdles,
postyry, and the Hawaiian wocabulary., Table IX shows & core
reletion of .59 botween nonsenso syllables and poetry; «83
betwaen vooabulary snd poetry, and .70 between wocadbulary and
nonsense aylimb)Es* These are the highest group dorrelatiouns
that wers found., The present study shows & correlstion of
2+604T,07 Detwoon novsense syllebles and pross (verbatim). It i
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significant that thesa hich correlations were found under two
differant exporimental situations, one concernod with collopgs
gtudonts and the other with high school students, The foot
that both studice £ind high correlations between some of the
learning problems of & worbal nature might suggest & possible
geroup feotor with rospect to theso speeific learning situations,

mmi"? 0 har study on imgediste memory, thought
that the rosults pointed to a gonersl factor; however, in hor
second study-’ she obtainod results which agres with most of
the results on motor and vorbel learning.

Dr. Henneman hes obtained consistently the highost
correlations thus far on verbal learning, The correlations whioh
he found ronsed fyom 65 to 72 on the following problems:
nongense syllables, group of meaningful words, Halaysn vooabuw
lary, prose {ideas), and prose (verbatim). The results obtained
in the present study sgrea favorsbly with ths results of the
above atudy. The fmoct that the present study is the third of
threo suocessive studies to find high correlations betwesn certain
groups of wverbal teste is significant and tonds to estabdlish
the existonce of & werbal group factor. Honneman'e results show
that there i» a general vorbal ability eo far ac bhis study goes.
ot encugh verba) probloms wores inoluded in the pmaent atuﬁy to

of Payaholegy, mmﬁ:w 3.29. 1980, dewah
{2) Apastasi, Anne, Further Studies on the Lemory Feotor. Arohives
of Peyohology, Uusber 14Z2. A032. pp.le60.



Page 49

indicate further how great the renge of the verbal factor is.

The literature rewveals that only & few investipgstora
have worked out corrolations betwsen intelligence and specifio
wmotor problems. A fow sorrelistions hawe bsen obtained only
botween mirror~drawing sand intelligence and the msre and intel-
ligence. Table XVII shows the results,

Table EVii.
xntenagem Corveliated with Lireor-Drawing
and the Haze
lavestigators with mrror s with Uszo t jects
' s E ) 3
vourdt? L e . . o
2.Catpeb®) ¢ .07 (uote) : sohool w ,
ponce i ' [y s groups o
8.Townsepd (S Js o g wa09 o KB2 e C020ze students
*) t o s - 3 Bie h
#.eiinteﬁ st =o8B Co.B7 ¢ 3 . @choo} um aolzwgg
(5)3 5 t ot Coilege '
G‘S!mxm LI k i - DS g atm&mts ) )
8600 & Ty s 8choo
B Eﬁu&y s . #02 3 +£6 $ studentn
L R ; - _—

TI T UAFTOTC, leby, BN vy By TE Te |
fwthods, and stuiﬁa, t:em Ynl‘ka mper m 3!"6%216!‘5 ,mss,p,zoa,

{2) Calfee, Us,College Freshman and Pour Gencral Intelligence
Teste,Journal of Educational Psychology 4.1915« p«R27. '

(8) Garrett, H.B.,and Sohpeok,l.R.,Peychological Tests lethods,
and Results.Sew Tork. Pasrper and Brothers. 19385. p.58.

(4} Clinton, R.J.,Mature of Uirror-Drawing AbilityiSorme on
Hirror-Drawing for ¥hite Children by 4zs and Sex.Journal
of Educational Peychology 81,1980, p«d2. .

{5) Shelburne, T.P.,A Prelimipary Study in Gensrel Lesrning
Ability« Unpublished Vaster's Thesis, College of Willism and
Marys 10374 peb8e
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It #1131 bo noted that there fe a high degree of egresnent bDew
tween the correletions of intelligence with the mrroredrewing
tost sxcspt in the csse of Burt's sorreletion of «67. The
correlation of the present stuldy of ,02 would tend to point
evidence toward Clinton’s conclusion that “there 4is no positive
relationship bdetwosn sirror-drawing ability eand general intele
1!3%51)

There i soxe dissgreoment bBetwesn the correlation
of intelligsnce with tho maze score. Since the eorrelations
range from a mines guantity to a positive quantity, it csuonot
be said that the mepe ability %s highly related to intelligence,
The present study ehows a correlation of 26 between mare ability
and intslligonce,

It will be obszerved fronm Table XVYI thst the motor
problems do xot aorrelats highly with intelligence. The corw
relation with the rank standipg on the motor prodlems is only
02512, %he two wvorbal probleme correlate highor with intels
1izenso then any of the motor prodlecs. The highest correlstion
obtainsd is 6B, 08 betwoen the prose tost and intelligence.
Thie shows that the verbsal prodlems individually and collsotively
corrplate more highly ewith intelligence than eny of the motor
tests, The fect that there s & low correlation hetween the

m; edey L& » ; Ura 3 W
on Eirror-Drawing for me smmnn bz.r ﬁgﬁ anﬁ 8axa
Journal of Edueationel Psyohology Z2l. 1530. p.228.
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motor tosts and intelligence beings the correlation down to
+26 when fntelligence L8 correlated with the rank standing on

all probloms.

Bvidence for & Oenoral Loarning Ability. Dus to
the large nmuwber of low sud negstive correlations, the present
study ceanmot give any evidence in support of a genersl learming
ability. Although there is a high correlation betwesn the two

vorbal tests, it asonot be concluded from this study that thers

is a general verbal lsarndng ability.
fvidence for & Gmg Faotor. Teble XV suggests that

e group fector is pressnt in the lsarning of the suee and the
This is indicated Dy the fact that there

wmirror-drewing tests, - This
iz s falrly high correlation betwoen these two tests and further,
by the faot thet these two tests do not correlats significantly
The high correlation betwesn the verbal

COLLEGE of WiLLiay g Vagy

with any other test.
teste point to the presence of a group factor.

Evidence for Spocific Leerning Abilitiss. Thio atudy
points ¢o the fact that motor loarning is specific and also that
motor learning does not correlate highly with verbal learning.

It would edd ovidence to ﬁewhorélg conclusicn that mobtor sidlls

are specifio.

zzathc&s, a.mi Reauztm ﬁe!r Yorh mryev emd ﬁrotharas 193&
peDie
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COBCLUSIONS



CHAPTER V
COUCLUSIONS

fhe results of the present atudy, in whioh high achos)
pupils woero used in lesrning aitustions, suggest the following

covolusionsy

¥

2e

B

&a

8.

Uotor lesrning is specific and does not
corraiante highly with aither the werbal
provlexs or intellipgence,

Table XV suggost that the sere type of
learning is present iz the msgs acd
mtrrorsdrawing problems.

There iz a group factor present in the learne
ing of the wverbal provicme,

Thers 4s 2 higher correlation betwesn
verbal tests and fntelligence than betweon
motor tests and intelligence.

Ths reoults of this study sgree in general
with those of other studies of s similer

naturce
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APFPEEDIX

Administyation, directions, and further doscriptions of
eoch problem are included jn this section.

Concallation. As was stated above, o prolimioary sansels
lation test was gilvon tc each subjeot ten times, snd time and srrors
were recorded. All preliminary motor work wap given soix weoke defore
the tests (inoluded in this thesis) woro started. The faot thet
all the motor tests were given individually (except the cancellation
tost which wor giver in groups of four) explains why the adjuste
zent zet pericod was rather cxtended. Baoh subject was provided
with penoile and from twenty to thirty mimeogrsphed copiss of the
oancellation test, Twenty seconda yest period was given datween
sach trial. The direvtions wore as followe:

411 of you plemse listen carefully to the divections.

The test which you are adbout to perform is a cancellation test,
similar to the first preliminary test which sach of you has talen,
The object s to cancel) all the a's and §8's a8 rapidly as possible,
To cancel en & or an 1, ofmply mark through it ones, Time s the
Smportant elemsnt, but be careful about errors.s You will be pen~
aligad one second for each orroy not corrected end for every & or
i vot cancelled. To correct an error, simply wmake oue mark in the
opposite direction over the error. Haise your pensil the ipstant
you finish the paragraph, and turn your copy face down., Are thers
any guestions? Turn your copy over. Gol"
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A Bample Copy of the Cancellstion Test

"Since the necossary voaotions to environment bogin st
virth or even before, it is proper 4o spesk of poesidbilities of
cortain Kinds of behavior or tenéemiae to motion; moaning simply
that the first tims a stimulus affectes the organism & particular
regponse will follow. How are thase original tendeancies to action
oodified as a result of spvironmentel influsnces, or, to put the
caso more simply, how does one lssynt®

Speed of tunipulation. Each subject was provided with a
board of thirty-six bolee (black, white, green, and red) and thirty.
aix stoppers (nine of easoh color). A thirty sevond rest period
was given detween sach trial. The dirsotions wore as follows:

"Shen the board ix turned over, you find that it io
similar To the preliminary boardp howsver, this board has four
colore (in a pertoin order) imstesd of thres, You may now turn
the board over. Your objective is to place a colored stoppsr in

the proper hole as rapidly as possibls with one hand until esch
hole is filled., Stort on the left and go to the right on the row
nosrsgt you. As you finioh & row, slways atert on the leftehand
side of the naxt row, ¥F4l1l in enoh bhole 4n succsssion; 4o not omit
any. Bince there ayre only thirtyesix stoppers, you must correct
ANy error &s you procesd with the test. Are there any questioms?
Ready, goV’
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Figure 1

A Pattern of the Speed of Manipulation Bosrd

e Y o »
(24 R B W G 24
- —— ‘
B w [+ R B W
$ o lli - S—
G R B w6 R i
T JL e o
R fw jo Iz |5 {w
i L
6 {rx Is lw jo
$ o b ey ke
3 }{w fe |r |b
o

The letters reprecent the holes. B, black; W, whits; G,
greeny R, vrods
) The tago. The subjeots wers not ellowed to ses the test
eiﬁ#a? before cw'ts,ng or betwsen trials. Fech subjeot was given
appreximately thirty sccomis to rest botween trials. The directions
weras

“This magoe pattern is different fyom lnges &, yot no more
difficult, You must trace with only ono finger of your writing hand
the correot passege ways. Lsarn to do this as rapidly as possible
twice in succession without any oarrors. Do not move your fingere f{rom
the board mn, you are directed to do mo. Ave there sny questions?
Ready? Got®

A pattern of ths mage problem is found on the following pege.
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Figure 2

A Sample Pattern of Maze B

End

Start <«
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The Cup and Ball, The cup and ball test conslsts of a

cup on the ond of o six inch handle with a ball attached to the
Jower end of the handle by a twelve inoh string. Soveral demons
strations wers given each subjeot before the test began. & rvest
pericd of twanty seconds wap given betwesn each triasl. The directions
wore as followss

"Flease listen carefully. 7This is & new tost; me on which
you have not had any practice, Your objective in this test is ¢o
satoh the bsll in the cup ten timas in succession as eoon #5 possible.
You mugt 4o this on two trisls in suscession. In other words, e
£risl consists of the number of throws that ere necessary to sateh
tho ball ten timss. Your purpose s to coteh §t ten timos strafpht
on Ywo trials in succession. Work with ag great specd as you can,
Count aloud your corysct throws, or oach time that you are succsssiul
in cetohing the bell. Are thore sny guestions? Reedy? Got®

Hyror-Drawing. Thic was als5o & test on which the subw
Jocts had not roceived any preliminsry practice. ZEach subject was
provided with & penocil, the necessary nuxber of double stars, the

drawing box and a nirror. The following directions were given:

”T‘i&a is celled the mirrore~drawiog problem. You ore o
draw & third etar within the borders of the doudle star. This must
be done without errors while locking in the mirror. Otart on the
borirontal lins. Do not loss tive by sevessawing slout in eny one
plagce; go in some Girection sson though 4t may be wrong. Do not lift



age 60

your pencil fyom the board until you have finlshaed the star, If you
touch either the outside or the inside cutline of the doubls star, it
{8 counded as an orror, You want to perform at least once without sn
orror as roapidly as you cane Do pot grow fmpetient with the errore
op the first few trials, Uork hard until you have mastersd the proe-
dlem, Are there any questions? Resdy? Gof®

A sample star 4s given on ths following pages
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Bongense Syllablss, Esch subjeot wme given s data sheet

and ponoils The adminlstrator used a metronome in exposing the ten
syllebles serislly, two scconde for oach aylleble, After the ton had
been axposed, the subject wae regquired to writc as meny as he or g¢he
sould think of in twoenty soconds. The writing time was increased on
the gixth trisl to thirty seconds and to thirty-five seconds on the
slsvonth trials It was nscesgary to inopease the writing tims on
ceprtain trials bossuse as the gubjacts progressed with the teat move
tims was neaded in writing the eyllables. This test and the prose
test wers given to about ono-half the sudbjects at once, The nonsense
sylisbles used were: yan, kxoj, hes, tib, seg, vid, nsd, jue, fab,
rag. Esoh syllable was printed on s oard three by six inches, On
the following page is given a sanple of one of the sylisbles. The
Girections wore as follows

"In this nonsense syilable test you have ten gylladblies to
learn perfootly instead of oix as you had on the preliminery. ISach
syliebls will be exposad for two mecconds on esch trial in the seme
order until you have mastered thems Do not start weiting until I
have exposed the tenth syllable and you have the sign to bagin. Are
there any guestions? Do your wery best, IIry to surpass your standing
on former tests, Ready? Gof"
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Figure 4

A Sample of the Nonsense Syllebles

\V/
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Deata Sheet for Honsense Syllebles

Trial 1s

10

Trial 6.
le
2e
.
L
G
E»
e
B4
8.
104

Trisl 2.

1
2a
Be
L
Ge
Ge
T
Qe
De
30,

Iriad To

i.
24
Bu
4e
B
B
e
Ba
S
30,

Trial Se Trial 4,
;a B p
24 Ba
Be 8a
4o de
Be be
1: Ga
T T
8e 8
S B
10, 10,
Trisl 8, Irial 9,
1. B i.
2 2e
Be S
' L
i B«
e 6
Y s
B Ba
Be B,
104 104

Trial Bo

) ™
2e
8.
4o
G
B
Te
Be
Be
10,

Trial 10.

1.
Es
Be
L

Ea
7o
e
G
304
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Proge. Dach subjoct wan ‘giv'mi blank sheets and a ;{semih
The administrater resd a £ifty work selsction from Wirth's The
Development of Amorice. About twenty secondo were used osch time &n

the resding of the solcotion. The subjeots had to lsarn the seleotion
vorbatim without seeing it. The writing time was incressed graduale
1y from thirty esconds on the first trial to ono Mmdred and twonty
saconds on the fourteenth trisl end remained constent for any trial
beyord the fourteenth, Thus the totel learning time on any trial

was tho reading time plus the writing time; e.g,., on the first trial
the totsl loarning time was f£ifty ﬁeaunﬁa(twnﬁy seconds for reading
and thirty seconds for repmammg;}‘ A oopy of the selection is
given below. The divections were:

This is the last test on which we will work for the present
experimental lesrning situation. Each of you has dons well from the
standpoint of inter st ss well as pesrformence, Ipy to meke this your
best performence. I will read to you a selection of fifty words from
The Development of Awericas, by Virth, until you have learnsd it pere
footly. Do not begin writing until I have finished reading osch tims.

Tou must stop writing Smmediately when teld to do so. Are there eny
questions? Do your very best. Ready? Go¥ ™

A Copy of the FProse Belsction from
?ha_ Development of amar$ca by Girth

"The responeidility of the schools to give & complete eduw
cation to the young people is constantly ivereasing. Vithin recent
years pany parents, becsuse of sociel end industyrial changes, havs not
bean able or willing to offer s2 much treining at home as was given
years ago in the oldetyps home™,



BCORE SHEERT

i‘aath

Page 66

Trial

1o

Errors

24

Se

L T

6.

Ea .

Ts

Be

B

10.

Y &

12,

15,

4.

i5,

16,

17

18,

g0,

21.

22,

28.

244

264

3ewk_s
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