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ACEUOGYLEDORENTS

vas eonduotods o the prinsipols of those sthools
in vhich he was po kindly pranted feoildities for adminis-
ring teste, and to all those pupils whio soxvod as subjoots.




oY stractuve of the ming has from t movied boe
subjoot of sposulstion and stndy for the laymon ob woll ao
?W‘. oiogist. The ;‘"f;’a notions s 10 whot mxumes

v A ﬂW@f&@ m&ﬂ%&m&%@&l &b&iﬁ‘&y with
slly ascopted

ave honed svory 4y
whioh along this thoois is conceyned, L& gone

he history of Mathomativey too, there are indications
that oritimotical sbility is dletinot from gensrnl intelléo-
tunl ability. ﬁﬁmﬁ@ mﬁpmﬂ Bitohell® end others have
hod litsle or no formal cduoation and gave mm@a of tholy
‘unusual ability at a very sarly age, slthough in other yep-
suts thay were aiﬁimmy stupids Superioy intolliocts,teo,
arly childéhood, that to

4s Binot,A«s Gronds Caloulatours, 1894
2. Boripture, Be¥.: Avithmoticnl Prodiglos,dmer.d.Poych. 1894
Js Hitcholl, FeD. Hathematical Frodigles, aAmers J+ Peych,1907




% mmut them, ceened %o ﬁa%ur 0f the miraculous.

" Eam %@n m M% wﬁ.&ﬁwa af what agpeaw to be &

aw%ﬁa mtma a‘b&mw fox numbers

ent ﬁﬁ’ mﬁa& toste and e&m&aﬁm«
mmmm studies bave
‘ surt! 40 0

voen W&g ‘f;"'ﬁfi-/f _ By 3
mﬁusm aiuﬁy :Ln 1917 showed that achievement in various

school subjests could be wmumﬁa tor b,y (a) & g&naml
: ‘ aﬁuwtmm ability, (b) & numboy  of
( BIOTE which thﬁm {6 an arith ,Ti‘;;‘_;n
mﬁ {a) ppecific fattors in cach test.
Spﬁamﬁ whes Mﬁ.gimwﬂ tagtor meﬁh@ﬁsg ﬁmaﬂ that
| d&vexse tests of mentol aﬁﬁﬁ:&? nsually gave Antore-corre -
i %wna shich gould bo mﬁmy a@m&eé for h? & single

| ‘&peﬂm abinﬂas‘ wf’i’iﬁ&mﬁay brond m admit of mémmew
m0fitsaesssss SHEXO have bosn But tho soantiost indications .
vssss Amomg the ecxcoptional 0necs where spocific corre -
intions and group fostors do become of apprecisdlo magni
tudo, the four most important have boen in reapect of what '
mhy be enlled the logicnl, the meuhmual, the @mhma»
gloal and the avithootionl abilities”.

Fu BurtyCey The Distritution ant Relations of Baucotionsl
Ak ﬁ»tﬁ.ﬁﬁf 5CusCw Reports 39173 Prs 51 w 94,
aﬁ $§W; ‘wg m@ &%&1&%&@5& ﬂg ﬁ%i ?9%?! 9?#9‘51*430




Uplng the reculys of Collaw
applying whot he cslls *he sole valid oriterion’ namely
the totrad oguation; Sﬁix’ agman further oclafmed that {ai}'
® the inter- correluations of svithmeticald mbﬂi%ea Lok
tracesble to o single i:mar over and ab 08 {(b)
* there appesrs no resl i \ fon whi
would take w&fshme%m and geonstyy to ﬁ:mﬁsh one pingle
special ability. !{?_}z@w anton &5 nathematics sesns rother
to bo one of prastical convenlenoe®™. |
' These findings which were confizmed by Alerande !

44 1955, indicote that on t}m mg&ﬁm side achievenent
5 & -?,;%fzmtm can be aaeam%e& for by two fastors, m&&&y

» Rogers and others and

The agxmaita of this view 45 that held by %ﬁﬂlﬁiﬁ&&
meﬂ.m mymm&gaatﬁ who ema&wa& thie nind

and oth

fnvolved in tuv-place m&m addition sach of which e
peyehologicelly distinct and requives diotinet edusatione

15 Alexander, U.Ps , Intelligenses Gonorote and Abstract,
Byits Je Poyohe o Houe Dupss 195 1955, pe 86,

9, Thoyndiko, Esles The Peychology of Arithmetic, D52




1
in a stedy of &@%@@Mﬂi& memmt aﬁ fm
- devels of m‘j xidy @@M@y in ‘w:?fs %aum > m»-z get vthors,
& speoific arithasticsl si‘:‘, 3775 o
Sunninghen m& Price® in o nationwide suxvey of

}aﬂ%mw&im ammw in Angtralis showed by nethods o
portisl correlation that * weé may vegayd *me ability to
. woyk ﬁmbam in ﬁﬂ.ﬁmﬁﬁﬂ@ émé, t&m ahm‘ty %0 :smme

| _V.Mﬁm ply &8 being aimmﬁ, wmgh mt m% d&%&uﬂt from
sne snothor’, ,

B %ﬁ#ﬁtﬁm m&w maltiple :famw méth&&a
developed by h&m&gmg found in & dattory of 56 teste gene

ally supposed to bo saturated with g, & oumber of in.
dspondent primery fanwm end no common faétor. One of

“ . 3 Ly agi ined by et of afdition and multiplico-
t10ns ?me test of arithnoticsd ronsoning wae found to bo
ning faotor and an infductive

%ma%m‘ & madn xm&msm

"h Eﬁﬁilﬁﬂf;miiﬂy ﬂmﬁﬂf@&dﬁ ﬁ:ﬁ the Bind of m; ?&?@4«5
SISy Kagan ang m{%ﬁ; L % ﬁ'hﬁ 3@%@6&"&&%’33@”

. trallen Awittmeiio Tess,

B ":*‘iu”ﬂﬁ‘m@ﬁﬁa I‘nﬁa, Privoyy Hental Abilivion, ﬁgﬁgg #p»T3=91

4& Wﬁﬁhﬁi BathyBey A Fﬁ@ﬂﬁ&l MWEiﬂ 62 thy Griginal
N.“,;z, oxdelilnet Soale, Poychumetyikasd,s,1939.
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Iz 1941 the vriter® showed in & master's thesie that

wwm tests of ﬁmﬁmm&wn& a%mw. thue confirming
2 nding 4o thw respoots The Loctors wem (a}
‘ ‘ £ ning An sueh toots as arithmet
a&i yr&%&m and sumbor g }'-i.ﬁﬁ»; {b) a vmm f&é‘%ﬁw ey
tloning in t:h@ ‘sluplest aritbmetd

bionl @mwaaaa puch &
~ Goteoounting and M&M&m; (e} & setond mﬁw m@%@r
fonotioning m ﬁm mere iny sived me hendoal ?mﬁ%sw ﬁ%h
a4 mb&m@m@m mmpm@mimg division and fwas
'm& (ﬁ} tn a‘%tmtmﬁww% Toctor mwimms e
pmmwa m& fmﬁ%ﬁ.@hﬁa
- ﬁ’lm r;:,, YA iw sf thooe ! m@ﬁﬁmﬁa@%r awaﬁws awme&
to w in egresment with the hypothensic that achievenent in
ithuetio ie duo to & nwber of factors fanetioning ine
sty of one anothers The pregent ﬁ%ﬂs wie thoratore
| mamm with the objest of finding thess fastors and
deternining their exact nabuys, |

54 Woodyow,H.,The Gormon Fectors in Fifiy-twoe Hental Teosts.
Poychomotwikas;d gﬁ $ 3599,

G+ QdokeroyPidey *'n Fektorontieding van *n Battery Relomn-

- Tostse®, on file st the librayy of the University of g,a,
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In brder %o test the hypothonis that the intarecorrclations
betwoen tests of srithmeviesl 2bility can only be accounted
z’w W B Wb af &nm@aﬁm f&ﬁ%w, and to obtaln am BPPYOR~
snate aal&mamou of the fiold o batbory of %xaw in Arithe

ral intelligenss wag a&m&%&am

metde oo well as tests of gene
X‘ﬁ m&iaﬁ@a M’ the mﬁiléﬁMs

g in aiffionisy fyom a

'!« M@&%mm Am@m $o8t voryin
single column of two d1gits to five columns of five dlgits
oach, Times 4 minates; Souzing formula: § mark for sesh colamn,
2, Subtraction: A graded test varying in 4ifficwlty fren
& oiagle solumn to five Golumns, Timer 4 mimutesy
Scoring formulas | mark for esch answer,
3. Bultipliomtion: A gyeded test verying in dAfficulgy Lrom
on¢ 4igit by oneg Sigit to five digits by two digits.

ine foreier 1 nark €0y esoh figuve

%ﬂ@ﬁ%_ﬁl Lnud

in the mudtiplier, .
4. Mvision: & graded test vayying in aifficulsy from
ont dizit by one diglt tws five digite by two digits.
Temas 4 minates; Soorviep formuler 1 mevk for ench digit
in the divisor. {(These toots %m dovised and standardized
by Fufalitin -

Te EilnesT.T.,The Ube Of Senolactic Toots in Seie Sehools,
 Botionnl Burean of Edwe.end So0. Res. Protoria, mx; ﬁﬁ%%a _,




4 Roman Numerals: This test consisted of 25 mubors
writian in Fowen nuneysds; vhidh had 40 be converted into
the ordinery notetion. The key wes given and explained and
$ho test proper was proveded by & forc-exersisc. Time: 4
sinuten; Seoring fommlet 4 maxk for cach Aten correct.
6. ot -@ﬁﬁﬁ"ﬁﬁﬁﬁw Thin tost conslstod of 20 sows of dots =
grouped in Aiffevent ways, whieh bad o be eounted. Tiue:

avk for eseh xow counted

‘?« Repetition of Digiter Thin test wne:&mea of fiftemm
dtens m&&m@ from 4 Sigits to nino digits proseoted oxaily.
ring formals , Gh Ltem.
3. Fm@‘&mme thie was & nized test of the four yules applied
ané decimal fractions, 24 items in slls Blnes
| wing foromlar ¥ mexk for each flem.
| B+ Froblems: Thig tost was Es% S
ginted of 28 Lteme. Thoor 10 mimuben: Sooring formulas
1 mark for pach Ltems
{ The t@iﬁ&wﬁm tosto were tokon from the Sid. &r@a@

diped by Hilne sad ¢one

m smmammmam In this test the sudjeots were agkod
to smderisne the one word $a the row which 4id not beleng
to the soamo group apn the others; €

woter ¢offee Bresd tes milk 20 dtems dn alls

2% minutes; Seore: Number corsect.
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19+ Anglogiess Zhis wos o maliiple choice test in which
the subjotts woro ssked 0 conplets anslogion like She
following: clothes man; PEALROYSE csseers008t Bat bird tall
30 fteums in pll, Tine: 4 mlo. Soore:r Bumbay correct.
12: Fumbey Soviest This test was similar 6 well<known tests
of thip 1396, Gl

2 4 & (8) (16} 20 3tems in 8ils
Tima: Bimin. Boores numbsy of itens corredt.
T3« Letter Teoot: In this toat the subjects dad to respond
to & sevies of guestions by letters seloctied Lrom 3 series

given st the %0p 6f ke pago; S8« Write dows tho sovond
istéer in the yow. 20 items in all, Tiwe: 8 minutes.

Booxer Rambar oorrachs

t4s Somo~Upposite: Hore 40 paire of words wers given, whioh
the onbjoote hed to mavk a6 similar or opposite, Times 4 min.
Be0re: Humber oorreot miaus mumber wrong,

The ?igufe-ﬁaats,ﬁaxe the subjoots had to ancwey 20 guestions L
in sonnection with somposite peametyicsl figures. Time:
5 minutes; Score: nustboyr corroed.

The subjeols were 192 ctondsyd V11 pupils of the Parow
Eigh Seohkools There were 46 girds snt 66 boys. The ages
waried fyin 12 yvonrs ¥ months $0 16 yoors B months with

wn averags of 14 yoars 4 menthe  ( 548 3.27 sonths) ?



$

The subiects wore seledted on the basis of schoold
standard amaina& rathoy than on the basis of age Lo rule
sut oz far ps poscidble the fuflvonse of ingtruotion 4n
arithostic. L2 the subjects had 5l besn takan from the
14 year group it would have boon poosibvle to bove pupils
ranging, as iax as scholastioc stisinment is concerned; from
$tdsV $o 5%4 1X with the result that some of Lhe co¥re
iations especisliy those botwesn the aridiwmetic toets, wers
bound t0 be spuricas.

Tao §+Qes of tho gYomp runged from 64 to 132 with an
average of 10598 { Baiv 9.24 ). The group wos therefore
iy maamgméﬁw with vappoct to both scholastic atiaine
ment sad intelligence. |

The btosts wers given 4 Vhwee sesecons iasting fron
30 to 40 mivutes osch. Fach test was preceded by sn ouploe
netion on the boord and & fove-prercipu. Betwesn cmob paly
of toots there was a brosk Lor haning oot and toking in
papnrn, Suving which tine thy subjoets ware sllowed o ro-
%ax aud telk fresly. A11 tho subjocts co-opevated well and
vore oo o taks Lho tosts an LY welieved then fvom ordie
prry woabine work.

ZHE _RESULES
Tha distrivations, moans and standsrd deviations of

the yaw seorss are given in Sabls I.



Flgtribation of yew sesves

o . ' . - o Romax .
- Adsition  Dubbtrasiion Sulidipllcoation Division fumernls

Soore £ Soove £ gsere  f Seore £ GBeore £
w8 2B 1 16 EEEE R 6
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ig i (continued)

Bot  Repetiiion L
Gounting of digite Freogtions  Froblens

Soors £ soore £
7 3 b 2 g 2 6
g '3 8
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Tahle 1 {continved)

o Fumber Totber  Sepe y
Analopies  Serdes  Test Opposite ¥Vigoxes
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The fmmwm& nethods asoune mﬁ eath Lebb porfcroancs

ean be expresced in fivst approcisation o8 & litesr LONG-
tion of the coveral factors, snd hence theb oagh of the
primngy a&%&%&m s;fzs dlstrivuted normally in the oxver
imented populetion. Feon thiv it follows that the dotri~
butlens of the seoves in $ho $66U6 should be nowmal. Phe
woat copplete proveduro would therefore be %0 noranlise

enth of the @lﬁeﬁﬁﬁmﬁ%@ﬁﬁ 68 paw sooros bufore computing
the gorvelation eoefficientss An incpection #f table 9,
Mwwm, ghows  thet the distribubtions &re anfmodal; oo
wag to be oupotted, and Tairly wormal
. giinn any of the ¥aw distrilu-

« At was thavelore

| doemed WESRSETY TO BOYE
Bhowe,

Sip :11‘@2‘%%&@% M%ww the Ziftoon Lopte woero

saloulated by the Do WRLE-Ponry te fony places
To sove spsed the resulis mulliplied by 100,
fes iven coveeet to two figwres in fable 2

OF the 105 corvolation cosffichents il exe pocitivo
exoepbing seven which ayve snndls The correiatimme are gon-
svally low, which 4o probnbly due 06 the homogeéneity of the
s fhat * to ssonres o PHliabiligy
,.,aaw caf ﬁ&s&mmm 6 a

3 Fexeilan

D %:z@me@?‘ conbon
»%@iimiﬁm of +40 from & grvep oou

G4 K@J@W g’ﬁfa f?st » m}% ﬁ%&&ﬂ&l&ty f?aa-‘ it.i}ﬁ»‘ia WI‘M;@ 15 & E&iﬁ%‘wﬁﬁ&a 3
sy ??31?;_:9&5?4'& ‘
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fne svorage coriblation sveffisient Lo 2262 (T .060%)

thieh Lo pore thas 3 biues 208 Pl It m., theralone bo

aRmwnd Bhad Phere ls & positive rolstiomanly botwesn the
corralated varisblens

wos fhotored to five fuctews
by Thuretonots’ centroid method with gusssed commmalitics.
in m m.,; e of & mors welilahie oriterion the rosidusle
» gorpared with the Pl of the sversge dorrelation
soeftiolent to dotermine whither furthor fastors should Yo
remppeeds Aftor five faotors had been removed the svevage
hsnl fell to JUSE0 whioh i¢ woll Delow 0605, the F.¥
af the mveragy corzelution evofficient, theveby indkeating
thet forther factors wiuld bo mmmmwa @nxy £0 of the

%@ ewmmmﬁ m&tg p

aewdogroiations betvesn the
ﬁ@ ard reeorded in table %
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(B} Thonson, Geley he E}@%ﬁéi»"; L Ansdyese of Bumes 49 ,, if&?g
pRe 20 ]
{c) Guilford, 4.%., Peychemoby :?,@ Hothods, ppe 457 ~ 513,
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ﬁ‘%‘t@rﬁ.@‘kﬁ ua&mg ‘@%ﬁ%ﬂﬁ’ﬁ method of anelysig, ¢ ‘e
georrally @a pod M‘B the firet faotors whioh omorge oo
the *eontroid’ gwmmm neet not have peychslopiosl siend
fionnee, end thot 1 o attonpt 6o indurpret these factors




sigrdficant pecition.’
Paxt”™ whe prefere n pyn

that the Anforprotodion is buot pade feam the comivelsd mote

peLatior sebod, ctnbants

viz by oscupling ¢ geneval focter and Bipoley @ST6vents -

factows, Oolwan X of table 5 vould thus yepvesent 4 somon

Lactor, solwan 12 & MW ae Sacter indloabing & dlohotos

| wone cdausification of the fiftoen bests dnto o naln
astegnyiet--vorbol ond neaeverhals solumn 111 45 & doubly
blpuiar feetor, obo. A olosey inspoction of tebie 3y how-
svaw, wowld show $hat $his supnssed L
batlory with the excopticn of nesd G and 7, a feet which s

astor ploys on

iy deportant pare in gzmmiw@zﬁz a1l the fests in the

| GitSieuis t0 explaln on the basis of ‘velational percenticat
as Bowt ¢ forther clesstficotion of the
Seets Aaso verbsd, asv-verbal gpmevicsl o vhresl tynoe

viouLA Bave Lty B

is veEy GepeLiciel ond hawdly illeminsting. o be of value

& wolasedion &) m@, np Fa¥ ae possidle bo comoal and not
mekaly Aeacrivtive. ) |

5 aulve thie problen Sharetone intredosed fne prine
¢ipi6 of what ho oslls 'sluple strvoturot, WLGh demmds

{a) posttive leadinge theoughout, asd (b} & mowiine

Yo i

(b ZhomstmsGubley ope o8k pps B42 « 2564 -

Py Dy

By Goy The Fostows of She Nind, pp.d10 =~ H19.
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muber of pero loadings in esth oolumn, on the assunphior
that & single factor munt Fepresent o single abiiity whioch
o posdtively unless &t i aboont from o porformence snd |
hoy that m is almost corbain that ne ono test will
involve sll the factors or shilities, Two objoctions may
uvey namoly (e that 1% oxe
eindos the possibilivy of o genevel fastor aud (b) that Av
i85 tov methanicel and honce is %ﬁﬁm to lead fo snouwslous

A ¢ sefuve mm boen devaloped by Boyburn and
wagrzw whteh to the writoy seems the only truly scientie
fic mothod. It steris fyon tho pbint of vicw that * sumuon
faotows, to bo of valuo o us , sust aod be rolative %o the
batteriss of tests into viich they onter and by which they
are neasuredss « e+ v va+o80d that a1l that the analysie of o
vattory can yleld ig s hypothesis or the confivmasion of &
bypothosin® Consoquently using all the knowlodge thut we
a&r&a&r bove about hte $obts in the batiory e m@%hmw in

611 the vorisbles in the battery. The whole controid metrix

te Royburnsfeds; snd ToylorydaCsy On the Intorprototion of
fommon Fastorss A Critieiss mmd a Statenmenty PEychow
motrika, Herch 19435 ppe 55 « 64
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 thon yotated in such o way that o
b wight angles to ono anothey and to tho first. %am&%w

the prosess 48 vepeated dyopping the Liret colunn. Fisally

the ﬁ’ s ave considered Wg«mzw and aagm@m mam thaiy

1 the othor axcs are

bogsuso with this 1

¢ thig type of tost had bheen Lfound by LU L L
:&mgg foetor in his test for s gmwm fﬁ%ém

to momory faptor v oh sesned Yo onter imew zmr%y af
the tootey The covond axis wus passod through tests 5y
romen Sunevala, 9, Probviowsss 12, Nusbor Devics, snd 14,
Samo-0pposite; on the soswaption that thess tests involved
& comuon fastor of an induotive-dedustive nature, ouch &

ving boen found by T 2“

havin rotone® gnd others, Tho
 third sxis was passod %ag;ﬁ tosts ¥, 3 and 6 for the nuns
bor favtor which hud beon found by dLfferent Luvestigabors.
medning columns wore thon mﬂm& aga&sm% ono snothor

h ﬁg@m,ﬂ“ %%m A‘bﬂﬁ%&m @f mm mﬁ%

2o Truretones Deley ond Tilsy FPectorisl Stedles of Intolli-
C BERGG, @nﬁmaf mﬁmga Peeses 19415064




and 4% wes found thot an sxis through tests 2, 4, & ond
15 wonld miniuise the negative londings. The Zifeh column
was thon sdjucted with $ho seoond ond the third with the
first by slight rotationg. In thic manner the iransfore
motdon  metrix given in tablo 4 was obtainedc The yosult-
dog foctdr matriz 4s given in table 5. |

1 u 238 1v v
1 5014 L2907 564D
13 4438 3876 -«336b
31T #5628 L1170 «Z802
IV w8743 46956  ws2055
¥V —.]033 w5172 «a38R0




1 Addition
o $uhtwa@ﬁ&0n b 0728

£ 3
6 ﬁﬁamﬁiag
48 R@@@t&%ian

zite  .3918 |
8 Frmottons | L3753
9 Problems +4938")
@@‘@1a$5if&muxia€ .32%3§
§1 4 08 | ;55601
ﬁﬁmﬁﬁ@ - ;

! om36.

3044
. .4677{

; .1558

%%

Sam@w
4 eﬁgﬁﬁite

L6065

's0993§
‘ 64855?

42152
2432

. +4115 ]
25821

mr W
6375 4792
(5544 L5405

4435

4675 L5652

wy GBEY
+00R5

1583

1555
#0356
-y T8G9
#0248
~s 0377

+0671

w5453

.2632
.2539

~.1084
.1072

v
+0177

s GR40

+0217
0597
142
- 1618
0000
+ 2285
+0159
+B139
+ 1857
»2895
+5564
+2004
+H088

in golumm I of tabdble 5 are
{11) aAnalogics ﬁﬂ@?ﬂ@&#i&&io5268g
(19) Problome avessvsrapes }493e;
(14) Somo-Uppodfesssesss. 4677



-

( (15) Homenm Fumeyele csspensess +4397
{ 7) Repotition of Digtts..... 3918
{ B) FPraotions veawscssnsssnss “‘3753
(40) CAASEALLORADT cearreyane + 3243 |
{13) Lottor TOBbesssranasssnss. -3044‘
From on dnspection of thest tosts ‘and m&we@mﬁm by
. tosteos 4t was oleay that comcentration and rotentive powey
. plaged sn important rolo ia the successful solution of every
. one 6f these tests. A was Sxpooted test 7, Ropetition of
. Bighvs, showed A considorable losdlng on this factor.it was
: %ﬂ?&mm tentatively Sdovified ss o rotontion factow,
EAGROR 3¢  The tosts with significant loadings in the
- %Wm& ezmma are _
{ 9) ProbIams sessassresesss $5224
42} Punmber SETYILD sessscern «5194
4 B) Froothlons servessxsrvse #8178
A15) FLguretssssrssvvrnrnssns +3034
{ 5) nomon MmerolSieisvcenes 2059
e ability to seleut opsontisls aud o seo relstion-
 ehips seamod to play en Smportast part in &1l these testo,
. 1% won thevefore tentatively Sdontificd av & roasvning foo-
tor of an indnctive-dodnetive chavactows The high losding
of Mumber Series on this factor scamed to Btrese 4%6 infuc-
sharacter, Tho projections of all the $ests on this
thip hypothesis with

wde secmed 3o be in ngreencnt with
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the axeoption of the elassificatdon and snalogies toste.
It wos 430780ud% to Sce why these tests  which aiso ine
valved yolstionnl thirking ghould bhave negiigitde loadings
- on thip factor. These toste, hovever, sppsared to ditfer
Trop the prodleme and Bupdor sorics tosts 4n this respeus
© that they 414 not reguive selevtion and the apylwaﬁm
o gmam w&m@im te the sane extent.

( '“ Addition m*mnaumua”,;ﬁérlsl
£ 3} %ﬁltiyxfiﬁaﬁﬁ.ﬁﬁa 3 *’!.3 X EX-EE X T B 6065 :
{ 2) SUDLPACELONsssssnspssinss +5044

{ 6) DOL~COURLANGesssirrnserss +4855

£ 4) DAvisdonasssaveosurssnsss ;':.'46755

{42) Bumbor SorhoBsssrssvrraes +4115)

{ 9) ProbviemBersessurssanivnia -263?

(13) LOYROY TeSEusacnrecsnass 12582

{10) Cloosifidationisveesrsvas 42559

{11) AmoRoBleBsssssresrivssees ;:-f2432

Peon the shove toble 4% wae slonr tm!s* the sirplest

numoricsl tests bhad the highest saturstions of this factor,
end thnt the move imvolved the provesses bacome tho lowor
o Mﬁfﬂﬁ ares Spoed of susociation seemed to play m
inmportent role in all these tectus It wan thorefors tone
fatively deseribed as apedd dn perféwming simple mnm
re The leodings of all

progticed tasks of & donbinuous potu
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the tests in the battery wors in agrecoont with this hypo-
’%}ﬁ‘w Phe only one that was quostioned was Nunbor Serdes
w&m & loading of +4175. Introspeotion, howsver,sliowes
thot the fifst Stems of fhis test were so simple that the
angwoy followed mamatm 1pon wemng tho questions
Mirthormose sudh verles a8 2 4 6 8 10, aw ave Laivly

v mmw sigeificont foot abous thls fm&am whith wne
gevealed by thie mualyel
extent dnto come non-nimerdosl ﬁ‘ﬁm;ﬁ in whdoh @
to 9&&? an foportant 2616
TACTOR I¥s  The tests with gignificunt losding

{ #} PAvELoNssnerrnanen 250652

{ 2) Sublrbobidn..sesvis 5405

{ 3) ¥ultdplioationieenes 44435

4 B) FrootionSisessevsas 25009

(15) FLouyon svessveavses w3455 |

- Pouw of those tosts deald with number and the £ifik with
peometrical figuros whevo the yolative size and position
of the soparate ports wers 6f lmportence, Thase hests
e ' ho 2Est by tho greator ancunt of

ipalotion Lavolved 4o thes. This feotor wos thoredore

tentatively desordbed su fw&aﬁy in mandpulating symbols

- srestding o wolleRnown rules.




'ﬂ@r ﬂ?w%mu o -:mpqu«-; * ,awr # h

Y8) FLBUYBE saancretummnsincanneni
(%2) Humbor Sord
(14} SomomOppoBise sesrveniransonss »oOG
( B) FRBOLAONE vonsscrensvivnessnne s2205
AR m was the restdunl foctor and 4t wes mmmﬁf
o declde vhat these toots had in comuon, n6 Bticnpt was
made to define this factor. The olaceificstion snd letter
. suggooted o verbal fuaotor, mmmm the Tigures tost
podnted to 5 spage Laotors

Qﬁfi&%zié«'v‘l;&vwvm*w’fnaa y

thig, %’iw Mﬁ@iﬂaﬁw@ ﬁmw as Wﬁm as the &w&:s in the
iroup :‘mfsﬁ,, wmc%h WOLE mmmm& to be saturated with
won £astor, m&m thoty varianco mmong An
ning Thurstony’s finding in

Bajor fwwm were invelveds mm&y, a retontion :ﬁ*emw, '

L ':i‘mﬁwi & opood Pactor end & menipulation footor. |




. 86 | |
_Lﬂfﬁiy'm@ﬁé 0% thase f&ﬁ%ﬁrﬁ appeared $0 be confined
t0 mﬂ,ﬁﬁwma pLONG. The nunbey £a0tOX;0sE s Johigh wos
harnoteristically dammﬁ by the tests of addition and
mmmmm, emtered 4o o lesver oxtent. iuts sone of
the purely verdal teste, Conscquently thero spponys to be
rande for the mpmnm acceptonce of A memﬁ'm ¥ Sl

o mmmym |
ypothents éranted by these findings, howaver, ¥o-

%eﬁ ng W:&mg in any woy m;g_ﬂ-f— tive, 26
asubtful indend whethes any factor
have absolute mmx;g dngs My ¢y eppear

'*-f,aav and £or %M&f’ éaﬁmm&m thore L4 be

required not only & given sot of tewts and a given teche

&l procoedave in ¢ nadyods, but alsp e given population
o€ poroons®s
- In pddaition thepe wore novoral points in gonnection
‘With the axact nature of the ctmuon Zactors, which hod to
be Glearsd ups Bost of the tests wused in this bastery wore
60 complez to make A oloar intorpretation of the factors
popaiblas It was thersfore netsapsry $o dwvise sixplo tesde
to ,w;;aawm tm mﬂmﬁlﬂ apilition inwzwé ﬂn mmm;im

1i m@mﬁﬂﬂgﬁ&ﬁb; @91& @i’ﬁi; @#*}géh



4o Bypothoses Whinh wore Con-
 ptrugted on the results of the preliminery fmvoohlgntion,
B wpy oonsieting 6f the follow

a nov bost battery wes Gree

1+ Four Bnles A.  Thio taaﬁ eonsioted of altow
of tWthiﬁit a&d&ﬁ@ﬁng Smbﬁﬁaﬁtﬁnm, maitiprioation snd
divicion sums with w&@lﬁ-aﬁmb&wag,ﬁawamﬁa:-:mﬂﬁ nore than

nate ¥ows

mno step eathy Vags

wg aw. n..@ i@&i"'@i.#&m& ’_ﬁ Ré m@

LTS M'Viﬁﬁ 42,2& ﬁl@ﬁ ngﬁ e

Pimo: 4 mimwboss BOOTGL BONBET COYTOUL

1t was thought that this test wouls defing
- of the ppond factor involved in gouputntion.
L. ‘ Ghis t556 consisted of 8¢ aimple words
| ro ¥oquired %o indicsie the opposite
y writing the first lebtier only. Time:r 2§ mins Soore: Do
by GOrYoUts |

1% was thought that this
foy the some gort of adility @s the simple mumbor testo.

type of word tosh would ¢nli
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* phobot This tost g0 noished of 80 palrs of lottars,
S afeg AB HRE Id 5 oloe The subledts were Inetpusted %o
write dows tho lettdar failowlog upon onch palr in the
olphebets Tlaer 2 min. Sooves numbor eprradt.

This Tost was fapianed ¢ detorning to @ﬁaﬁ pxtont
assueintive power and practize with the material iavelvesd
- embered izto numboy am:mm ‘

o $he nusbors in order and nob %o piok oud tne Lypos
Pimer & ninabos. Soorsr mumber dorredt.

b Banpolintion of 5's:  Thie tent consisted of wows of
fmwe m& %&m mngaem mm aglkked o tenood the 9.

Zimer 3 minutes. Beove: nunber cancolled.
ghis ¢oet was ineluded in the bevtory 45 4 OPoSd test.

o Fonuy fules €. This test consioted of Ltoms sinller to
%@m @, qu ng osiuwnn oddiiions subiraction; long milti-
plicetion and division. Tise: & minutes. Doove: 2 mayks pory
$koms  Tosts 4 and & wers dosigued bo cheok the hypothopie
' that diflerent factors are fovelved in compubation depend-
dog upon the complexity of the ﬁ:&l@m&aﬁ&m and the anount

snipulation involveds
Erpotions: Thie Sest congleted of 20 i%eme compriasing
%Amm subtrection ; puldiplication end division nf
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wury Eractions, Thuss & nin. Score: tunber eorrect.
Ghempos This Yoot conohsted oY 20 itoms 1ike the follome
Colns progontied
| Biyxpanta

 ffwe 9 minotes. Dabve: fx'mébri;;i phwrast;
moallotionDs This teot donslsbed of yows of Tivpes.

%
The subjests wore acked %6 cancel the 0'S lmmodis

wh pirastice

‘dedud by & taros, uwnloen the D 4o fsllowed by o Soven
whioh ense the "i' had to be ey G fafrisic

T &m ovder o bocome soguninded with the rales wns phven bow

gove he tesd propes, Time: 4 min. Soowe: rumbor Senowilod.
1% eas thought thet this $ost would give s indicatien

62 the BOTTEGE nature of the velention Lestor &&mﬁ&.ﬁhm

the proliminnsy &m&%&g&%i&m |

robiome: This topb conpipted of 20 geaded Ltens %ﬁww

tﬁz@ madn prisciples fxwoleed in w&m%'eim ‘

- 2lomer 5 wirubes. Botres sumbee esrrest.

e Zioshor Soxies: Thic teet wes ainilor S0 wnli-lmown 6

ﬁf %;ﬁm ng in vhich the m%ﬁnw were asked to qonpl ate

25 sevies by weiting

Wilaes 6 plouben. Setrss nuEbe ROEROOTy | |

sfinttionn:  This tvet consleted of 30 defirmitions

a. ‘&»m i wewd in fzﬂ thisetds. The muhloets Wy sekod to

e W&’t two manbose each fine.

- sulaet ko flret debser of e woed dofined fewm o mwaxgt

sty Gie
31 wim which mﬁml g nonsures {esp &7

o five lutvers ghven in hme
e he und
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Thzes 3 mlnuten. UGoars: number corract.
15 Bupotils agddzr  This tost consisted of five
gyoaps of ﬂiﬂlﬁ&&hﬁ?” ganh, ramging feon  four dipglta 1o
elght dlgits. The oigiis wove wead out at tho yaic of shout
nne per seoond. The eublocts wors instrocted to held g
thalx penoils and. to wrlio opdy on the otmmand vhioh was
Slven  aftey sach dupber had om road eub,
Seore: aumbdey 07 Atens writtan down 20rzedtlys

The mh,jamza were 100 Junior Cortifissts papils of

o Puwow, Dolivillo andl dagceu High Sohools. Thore wown

4% givis angd 5% boys, ALY ool o couvss Lo Lfummorsial |

Aritirestis. Like An the preliminsry investisaticn fho Sube

jeots waro solectod on the dasis of sohool siandard rpachod
in srder o nalbe the group as houogoncoas os possible with

ropard o dastruetion in avithootic.

%&a tasﬁa il (o aémimia%araa in tho omne way os in the
prelintanry Anvestipotion in tes soations on diiforent days.
The saabjects ao-oparatsd well ond worked hard throughout
the testing time.

Phe datridutions; nosas and planderd davietiona of
the raw ssoeres are given in table 6,
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Sopwe . £
BB &
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b0
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- THe81
BR-00
. BR-89
86102
- 103-%09
$10136

e THeTR
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$eye £
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2owpl 316
20«55 13 AI-20

3642 12 2104
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5%?@ 40 5740
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éﬁw%

& on

8a 9

83
&

$2-13
Fheet G
1617
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01t

2578
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Frastions
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3
£6
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b

9,60
3.82

yﬁgrﬂﬁﬁﬁﬁﬁ;ﬁ
Soore
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o7
19
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Snaye
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5= &
e 8
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1112
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1515

4
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&
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>

$9.08
2.6



42 |
%ﬁ@%ﬁ%Q,(m&mﬁiumeﬁ)

Fepetition
Dafinitions of Mghts

Soore £ - poowe £
6-7 3 10«11 5
8«9 W 133 D
01315 4415 17
2.3 2 *ﬂﬁm 14

Hasbgy Ss
Sooen L
e 2 1D
et §
T 8 ¥4
9=10 25

soove ¢
23 3
b
89 25
10-11 26

Cuneod i s

213 7
¥4-15 10

61T 4

C 18-99 Y

i-12 97
C13e14 45

1516 §
=18 2

1647

R B2 1

BGD1

&0 "ﬁ*i m

ﬁﬁwﬁﬁ 9
”_‘ 1«%‘2 ) @

2829 1

4854
4.5

- 45436
3.32

115%}
3.4
-1

He 643
ﬁﬁgﬁlﬂﬁﬂé

- 8418
| 4,24

An inspestisn of this table shows that the distyibue
tions of the vaw sooves in ail the tests evo Lalrly normal.
fome of bthe distridubions doviate cufficientiy from the
neemed Yo Juniidy adjustnonts &b was therelors assumed
%ﬁ‘@ i«% Marritaticns are of the coyrect fown Lon Fuotore

wors snlovloted by the productemoment mothod to four deoi-
mal Pigwres: To save space the pesults ave given in tablo
T avrrect to two figuwes snd with the decimsl point pee-
eeding the entries onitied. |




o RUE SORBRERAZICH UATHER
et 1 2 3 4 05 6 T & 9§ 10 11 12 1%

T 45 05«01 42 08 51

0 65 OF 08 1% <01 07 33 50 02

11 20 1900 28 05 20 53 96 24 49

12 27 25 03 18 15 97 42 21 O8 3T 2

¥ -05 12 15 10 03 14 O7 10 00 16 16 16

| 0f the 73 corroletion coefficients all are positive
'exﬂagtﬁmg S which are spnll. AS was expected the coeffi-
.ai@n%ﬁ arp pgain iow, the avernse being 2214 (i‘igﬁﬁzlg
which 35 spproximately 30 t4mos the Puks It may thorefore
ke ascumed thﬁt-th@r@ ic & positive ralatiﬁn@hip betucen

thoe intorsgorreinted vaviables.

pus i

ACTORIAL ANATYSLS. |
he correlation natrix was fagtored to four Lactors

3
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by t&ﬁ:éeﬁ$maiﬁiﬁm%ﬁ@a,wiﬁh guosped communalitien. AR
ﬁﬁﬁ\fauxﬁé‘xaatarwhaé been renoved the avevage rosidual
£a11 t0 +047 which wos woll below the P.E. of the avorage
correlation coefficient, thoredy indicating that furthor
footors would not bo roliable, The results are givon in

i il 1L W
Bales A 676 + 08 533 w167

1 ¥Your
2 Gpposites o 1424 #0069 w362
5 Alphabet o343 O56  .296 . 185
4 Four Rulés B 703 168 395 062
5 goncellation & 464 526 W172 s 276
6 Fouwr Rules ¢ 4596 w349  « 327 <116
7 Fractions wﬁﬁﬁ -y 365 - =120 ' ﬂa@ﬁ?

. 8 Chang #5850 =383 e 223 o 156

§ Canedilation B .307 305 e 137 - 253
10 Prodlems 427 w162 =.504 167
11 Bumber Sexies 533 s 271 - 400 - 206
12 Definitions o457  J039 =251 080
4% ﬁﬁp»af ﬁigiﬁs< « 210 082 -~ 109 #3208
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attampt azes wove pagsed ¥

yough tests 1, 55 and 11 in

sutcession in order to locato the nusber, spoed tnd ¥omoone

ing fostors reopestively found in the preliminax;
e Qontrary to expoctation it wae then Tound

taats 1 awa % haa alnont zm Mmnga on the ayeaa fwwm

The yeason for this was

that a@ the teste of computation

werd popliively corrsisted with the cancollation test; tho
| . 7 through thom had aboorbed their poten-
tial projections on the speod factor located by an omis

neollation tosts A8 tha prelininary

_g&t&m had éiwm that tests

this battery was concorned
single ability. Consegs

tonte 13, 5 and 1 in succession

» a6t loast two factoy
the eancelils
ently oxos wore passed thxoupgh

¥y Anvostie
s gomploxsine

of éﬁmﬁuwﬁ@n

‘i‘.tg 4% wos nesuned that a@ tar a6

tion teot measuve

in order to locate the

Lpulation Mt‘am,mtspwﬁwmy,

inoe; iwa%ﬁ,%mﬂm This mm ‘the

" 52& » 44
+« 206 +658
s 274
+T7T

iL
v

&#1$i‘
- 3P0
- T0H
hwﬁrﬁﬁ



2 %@55&%@@ | « 2535
B Alpbabet 317

4 Four fuloe B 271
5 Gencellstions 4089
6 Four Mdes C 243
7 Frastions 4269
8 Change ;15?
9 cencellstiond 066
‘§Q ﬁ®$§1é&$4 | 2460
11 Runber Series +207
12 I}bﬁmmﬁ.ws 2565
13 Bopsof Digits +400

‘ﬁéﬁ .@ﬁ$$
* ﬁﬁi m;{;ig

815 434 -

sﬁ*ﬁﬁ ﬁﬁgﬁ
«T63 2000

#4126 JTIE &

&ﬁﬁ%ﬁ %4$2
# 051 » Wf}

AT 128

«+073 018
134 218
182,056

sOG0

#0300

- 598

«522
517

#5305
492
627
(189
A58

;@3@

aﬁﬁﬁi

#?Qﬁ

| _Arwggﬁ

$507

483

+830
+B819

#8955

« 151
+528
+679
+878

Ihe ,aﬁéfeahﬂﬁw @@Mm@aﬁmm the tests wore calonlated
y the split-half method.

ﬁﬁ tﬁ"ﬁia 10 are
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{10) Probloms svvvessrsssesas o460
(13) Repotition of Digitss .. 400
(12) DOPAnLBIONS ssrsssrrerse $565
{ 3) ALDHEDBERs+ssnrensnreses, 8397
( 4) Pour Rubes B sesapransns o277
C{ T) Praotions ssssssessenses #3269
{ 2) OpDOBLLOS ssserinsroneis +253
4 83 Four R
(1) Ramber SORLOS 4rsserenss, s207 |
1t e clear that this faclor i tho saue a6 Yho Fives
factor found in the preliminary investigation. fhe fact
thot 1% enorged so cloarly fron this totally difforent
PERHERY € Wk Quffevens Snhjects, and furthor that the
loatings 6f the problens and wepetition of digits tests
shich were included in both batteries, are opproximately
‘the game, 46 Proof of the objectivity of this Zastor.
te exavt noture is lowever stiil obscurss The Joot.
ing of tho Gefinitlons tect appears to stross tho rotentive
cloment, wiile the losdings of the slphebet end couputation
ppear to sbress tho elenent of concentration.

18 © sewsnessras o245

gg} @i’ﬁ‘?ﬁ:&%eg IR RSN TR Y RN X 563
(1) Foux gﬁiﬁé A sniiennvarss o34



 faot that the ¢

(9) Cancellation Bussescesres 5447

(3) AIDhGBOL wessrerssrensnns 413

(4] Four Bulet Basrsvenrsives o546
o (6) Four Fules € ssvvoveriver o186 .
Thie favtor sppoars L0 be the cone o5 ma spued factor
! mx} iﬁmﬁfmﬁ in the prolininary investigaticos The
loadings of the tosts of computation Fall
Leom ﬁ%‘a mr tost ¥ to ﬂ% for test 6 is in agmmmt with
the hypothosis that $h
srithnoticnl processes ondys

 Tho high losdings of @—aﬁm:&ﬂn Ay ﬁmmamw and Four
_;,:sz-;'; o8 A @M&m the mp@mwﬁ.ﬂ %hﬁ?& this fmwr has &
Spoed chavesteristio. Continvous response sesms 1o play

it in tho suctossiul solution of these testsy

lgh loadings of the @pﬁms&teﬁ snd Alphabet %&w
reement %m the hypothesd

16 factor ontors into the simplest

Evik ‘ home lanpgusge of tho subjectn, L8
taoght by the p&m&%@ mﬁtmﬂ the alphobot so m@h fe never
semerised and is thorefors not o8 welleprootised as the
numboy combinotionss This faot mny be the eaplanaticn of
tho rolatively low loading of the alphadet test on this
foctor




o
| { 73 ?@Wﬁ&@’ﬁﬁ # @&-wwmu-aﬁ‘ +#8%
(12) Petinitions BEADNABWE D ;3&3
This factor ie alaaﬂy nilar to
faotor ﬁmﬁ in the pyald

woth %a%eﬁes; am pmmwmay the mﬁg whi ?"aa %}m wag» '
of the munber sories test 16 b ighors The landing of
Definitions on this factor m@ax@ t:a ﬁ%m@s the ae&%t&w
mammt in ﬁiﬁﬁ fm&;we Being tho residual m ie maba‘%sw

, mﬁ & paxs fact

fhe vemits of this ilavestigotion
with the following hypothones

{a) that achievenent in ¢ ‘j,:t‘:;,mema cannot be asgownted
for By & aslagle apeoific faotor. |

{5} that schievemsnt 4n aritimetic ven be acceunted for
by 8t lsast me

{e)} that the m,mw t. sorpute maumwly ¢an be
ascounted Loy by at least two factors onu of whieh |
spood characteristic |

(&) that this ap

dons.

The fastor pattorn found in the prelimdnsyy Lovostie
gation io oonsistent with thet found in this battery,
which shows that the factors con be acoeptod as  being ob-

o0 faotor 16 not confined to mmber




| oAy
juctive in the sonse that these fa
ed by the test battery. It wa
this patters  fu

tors  AYe not deturrdne
however necossary to test
thor #8 the number of factors in this

; m&h mz@z on the
ature "_“,‘-'.“ama Several poiats Bb421 ¥ adned to be
e?.@ama ups vemely (a) whéther yebention o conventrotion
is the main chavacterictic of tho fivet factory (b) whethex
Lo e or verbsl Mﬂ%ﬁy m Anvo y the. sening mew
‘%@tg and (o) whothor the sesond feotoyr in sonputetion Ao of
an gsssciative or menipulative character.
Fa ¢ neosssary to show that the factows
%ﬁaﬁ in these studios onter into srithnetic oo Yeste
examination and that thoy ave euffie
sxpiain the totel vaviemce of ouch a Sost after




* 1p the points mni;izmeﬁ &t the end of the land
whwt' ¥ 8 new ba%w wae Svawn up mmwm@ of the ol
lowing tosts | o

%@ mﬁ,jm}% were given olesm shoots

, y draw lines as fast

sould from the £ivet line on tho poaper 4o the m&m&,
’ and £inigh on the lines. Thre

ovined to thesw gkt

gnore Yekens mm tost was & rew 14
nature of the el "mm@n and opocd favtows as it involved
soncentration and spoed of moverients

Apiba: Tekan Lxom the gsmvwm bavtery.

pigaren: This tost wmmwa of 20

Tdme: 4 minates. Soove: mumber mavked coxrestly

This test was included in the battery as o monsverbal

E 4

At Token fwom the previsus bettery.fime: 2 min,



pltions: Taken fyom the previous battery.Pime: 4min,

"8 a ¥ % Smin

R:m{a mmm m& ﬁ.mmmm in wm&amtzr. Tdmes 3 wrmbos,
Tuis test was inclunded in the badtery as & neowverdal

2an wions battoxy. Tmm 7 min,
nding Zast: This won the edient rosding tevh of the
ﬁmﬁ,@m Buresu of Educstionsl and Sooial Rosonrohs 1% Cone
pAeto 87 & continuous Passags in which st inteyvals o word
hes S0 e selected Tyom wonds glwen in bratkets 4n oxder to
gomplety the story. Tlmer 3 aiu ‘ﬁem Soorer Humber of words
This test wes inoluded in the babtevy
g sbility played a part

aarked gorroctlys :
o detaming to what axtomt yeadin
in aritnetiosl gondy

. w:&zmh auuici tmlg be wﬂmﬁ a:y ﬁlﬁm&myi it tho §
wsrn. floer § alnatas. Seores number gorract. X% was thought



A%
%&“ﬂz this to6t would onll for o difforont type OF ZOGHOT
ang from %a% javolved in arithmotical prohlent.
17 Parteihole:This tosy consisted of twe parts. in the
f&mﬁ ﬁm ﬁ?ﬁbﬁﬁﬁ%ﬁ wore asked %o celeut from a lish of
five names the part of an Objoot nemed at tho boginniug of
$he 1iot. In the sooond part they had to dndleste the objout .
#% waleh ho part wes given. Tieos 2 mimabes for sach pavé.
for the two sections wore

Saower nunber CoOYreoh. The pooyes
sonbinod,

- 4 @“A@h %ﬂ mbj w’w wore orked do pdd 2 woxd in amw Lo
form o soupoand wowds Oeges S000l{room), Sable{oisthi, ete.
Times § minutes. Soorer nupber of words formeds fhess word
tosts wers dovieod o theow Light on the neture of the

formed part of the Cope Depovte
andne mination. The subjeots wars vequired
40 opell & set of words gﬁm sepavately snd in sontencose
The test had to be given and porked accerding to a carefally
@M@ﬁﬁﬁ schens, |

[/ Al‘.’ )
¢ thyow ’BM‘W B the nop

sve: of ‘&hﬁ mmwmwmm nstor.



The aﬁwww same Tvowm the ﬁnaw:&m sohoolas .

Prinary S6R001 cieveiveenssen 43
Porow North Wﬁm&rg S:‘éahm&* corrnone B0
5508004 PPANATY SOROOssssvsrress 6
fpymg Primpey Gehood . m;“.,,.,, %7
v:fszigm' Valley Frmmy HEN00dsecess o 87
Belividle Bigh HOMOGL.seoxsrerrsase BF
?saibm& Hiph GOBO0L vesove roesesn 5O
POLALvsnonrenorraresvIOF

wis 14 years 6 monibs. LThey

The svorage age of the grow
 had all written the ¥4 VI exaniznation in Dogumbey 942

1642 4in e soosions lasting abovt 40 minutes euch. The
sang pmarmre 85 in the previeus iavestigations was £ollow-
#ds ALL the subjects co-operated well and enjeysd taking
the tests. The dlatzibutions, moans and sltandard deviations
s the raw ssores ors givon in table 4.

ﬂ&w umm wWEEe givem x&wm&g the ﬂm‘% hadfd of Butenbor

*



Epeoesd
seove o
5 B 1
Be¥2 93
1396 &8
120 89
_vgﬂaﬂﬁ ?ﬁ

G5e28 36

29w38 45
I8 7

Be 21586
851}5655%

Froastisss
Sopre %
i~ & 3
- 4 11
Bu & 2%
Tu 8 60
P10 T2
fi=12 &W
1314

1516 %
1?*13

19420 i'

Ha 1@;65
gbé;}v 3 maé

PLSTRIBUZION OV RA

PEPETILION
of Digits

Boore -4
d4a & 9

a9 20
1012 65
13-15 75

1618 T8
19-21 47
22«24 35

2527 2

23«30 13

16452
@145

pposites
Seors £
2630 %
3139 ?5
145 ﬁ?
4650 438

51-85 11
56wE0 52
6165 32
G670 42
71*7w ﬁ

5039
8.95

Four

ﬂmm 3
25-3% 12
3642 28
AZ-49 59

pe:

50u56 79
5763 85

6470 60 f

Ti=TT 26
8331 2
8288 2

5738
12@@4

Fouy
Riles B

_ﬂé@i& f

613 2
1115 23
16-00 61
2925 %1%
26-30 18

- [
3%“§§ ?

3
=4 ?1
4630 2

2565
7.5

101-—-11@3 39
111120 24
121130 11
134340 7

84436
22+4%

ghange
Soare £
-4 3
T- 8 44
910 75
11=12 85
13«14 10
15«16 22
1798 5
19*2@ 1

10,47
2.76

'ﬁgﬁiﬁ&t&ﬁns
Sooyre £

B« 4 8B
-6 9
5 28
B.90 58
1412 %
iﬁﬁ'}@. 98
15«46 36
1926 5
QE*QQ ;]

12491

Fumber Ser. -

Beore f
Qe & 32
G & 5%
B & 43
-8 69
9«33 52

‘;ﬁ«»‘!ﬁ 51

336 27

17-18 14

1920 3

875 |
4.48



576
&5’*"{%
T80 10
Hs ﬁﬁwgé

PReveYess
3

g 42

0~ 12

e 5
12 3

B G5
Bels 9376

ﬁﬂﬁigit ﬁﬁﬁm

Soore
2930

5140
4350
B4at0
6470
T1-80
BYwg0
91m100
109~910
111126

60440
15.55

| pestenhoie

Boore
§3-18
1924
25«30
 $7-36
¥ k2

" 4548

4554
. 5560

6966

6772

4

f" .

28
65
76

15
53
&5
26

6
o

1% 1)

10

8t

- mzm

. Booze f
P24 3
aﬁwz% 16

3768
6.56

Problous
Score £ Scowe f

Rending

B2 & 45 4
B4 24 G-7 16
5w 6 65 EBe§ 38

T= 8 8
L

1 10«41 80

7 12493 141

Y2 55 1415 50
19-9% 35 0a47 20
15-16 10 15810 T

17-18

 $5.20

| 8486

Goncellation

geore

g2
1316
1720
Depd
2528

F9B2

3336
3740
444
4545

49=57

7

>
16
31
64
87
Kt
54
23
13
3
g

268,03

6.6

68

P ﬁtwai 5

92403
2.78

Gompornd words
Sooye  f
Gul6 %
124 4
25eS8 48
3-40 49
el 18
49«56 96
5764 81
6572 24
7500 - 8
BI«G8 2

50047
- 11:76



£.41 (continued)

a1 iing . 1 thmet E a

5 4
5 . 95108 49
% 105~116 a7
117-928 19
| 141150 4
Ma 13.05 : 18+ 68
SeDe 3.02 N 26-88

fn Zagpection of this table shows that all the tests
Jgav@ Leirdy normal ﬂi&%?iﬁﬁ@i@mﬁ snd &&ﬁ&&fa@ﬁﬁﬁE daapes
siongs Thews Yaing Ao abaawwm* davﬁaﬁiamsa it wons thovefors

segunsd that the diotrivudions dre Ln the advrraet Lowm
Loy factorial onalypid.

tergorralations betwesn the 3¢ variables were
goltmiated by the produst-moment nethod o four plessy of
decimels, The rosulte axo given 4u  table 12 Correct to 2
figuros snd with the Secimal point omitted.




TABLE 1B

)
i
o
o
=

Pest L 2

22
38
09
a
13

8 ¢ 3o 11 12 33 14 15 16 17 18 13 20 a1

20 -

19

24

31 23 85 28
50 16 23 45 30
41 20 18 44

07 40 51 41 20 26 7
18 24 26 18 49 45 23 a0 83 -

'S5 10 15 56 28 68 44 i5 I8
13 06 05 OF 45 34 11 1S 13 16 33 20 18
14 15 16 19. 26 40 38 16 29 55 49 23 18 318
15 10 39 20 15 33 25 238 23 17 18 27 24 25 16
16 05 17 -12 3¢ 23 21 20 16 26 29 19 05 16 31 21
17 -04 09 18 25 41 20 43 23 22 28 30 15 32 1 45
18 16 -01 31 23 01 13 13 28 01 OO 11 24 14 13 06
19 09 09 =2z 2L B0 19 55 20 18 19 B4 13 24 15 B2
0 81 23 27 04 24 25 25 28 31 18 33 86 00 26 31
21 OB 16 26 19 37 52 14 34 51 46 29 87 21 62 24

o5
a8

™

%5&%@@4mw@mww
ok
3%%%@%%%%5@

s

45 1

13 0% 16

16 ~34 10 37
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o0
A6 4in the previous iwvestigations the corvelations
wore again low. Of the 290 vorvelations all woxe positive

gzeopling 5§ which wewe negdigibly swsil. Dhe aversgs covre-

istien mxmmg was 2221 whivh .iz‘é more thon & %mw its

Pele U538, It moy thorefore b assuwaed that thero it »

peohtive relationship botweeon the intor-orralated variebles.
Tho Sosts appest te fall togother in grou ely

| alpbabot,

{5) P@mu%ﬁm of digiss, speed of movesent m&%& s@gnw;

(B &m%m&&m, four goles &, addivdion, end spesd of

los, fradtions, change, aﬁ@%&m@

g and mﬁti@%ﬁ&m M? Roading,

spposiion, pertewhole, coupound words, end speliings (o)

¥

msvementy (o) Foar w
ri-whole, Spelids

| gppositos, Pe

fumbey suries, prodious, ressoning, definitions, avitinetis,

and figuwes:

In gzrdor o aawmm tha %mﬁ@rmwm@ rolatioucklips
indlentod by en insppoetion of the covrglation-soofiicients
tho matrix was factored Yo eix Sactors by Thurstonbts

eontyold nothod with Wﬁﬁﬁa ctmunabivioss Aftor oix factors
nad been removed the avorage rooidual fell to (0255 which

ic Lelow the Fik. (iagsf}%u} ef the gverage goxwelavion
coslticient
onreliables The regw

B8 ave E?Wm in table 12,



Pant B 4 B 43

Bk
W
g
- S
b )}
g3
£§8

2 O @ 8 Oy B & ouu
o £ > @ *; -
bbb ErEEE
-5
¥
[
he
3
as

14 25986 L4277
35 T a%928 - BO0GH
» §$~ 14 aﬁ@ﬂ?

a& 2381 =.2207
19 6579 - 9377
B0 4152 =144
21 J5863 4221

,2%&’
-y 2260
- 2867
w5798

»ﬁ%@é

v

- 1026

-y

#0550
#0573
«OB63

o 3594

~ G50
1242

s 3052
« 1545
1083
« 1210
s 5425
+» 3280
mGEEY
+A02T
«2133

v

«3513
e

" 3 54‘%
w3 1504
-y 3076

oy OBG

- TT8T

3258

- B4

«1115

ws {396

we §352
vy g?&ﬁ

B350
w,@?j‘%&
o BRSO
T B A

VL
i F230
3285

~ 3014

1507
DTS
0158
1045
«aOBOS
5872
,2345
~s 1749
- 0735
~s YR24
-y BO19
oy @144
« 1480

auﬂaiﬁa?&ng the gwﬁwyimg of the teote ne rovesled by
the -correletion coefficients 4n conjunction with the vo

gollin 0f the previous invest

Loatient, the Cirst exie wan

pasoed theongh test 2, Repetision of digits, to looste tho



rotention foctor. The second axis was pasoed mwama toest
19, Cancellation, to locate the spoed factor and the »ﬁim
azis through teost &4 Ezmr rales B, ﬁer the manlpuletion
factors The fourth aste wae punosed through test 10, Fusber
ﬁ&ﬁﬁﬁ for the reasoning factor, and the Lifth thyough Ty
Gppositesy 17, Part~#hole, and 19, Compound worde, which
awﬁm 16 form o group contalning some sort of verbal
fagtor, ﬁﬁ:\d Smsm 4ng the faotors togethor; slight adjuste
ments were ; by graphde mesns in order to reduce the negative
Joadings as for as posuible.

The transformation m&ﬂm is given in tabie ﬁi and the
x@mxm factorial mwm in table 14

S ¢ 111 iv ¥ Vi
, + 2157 «5340  W3BTT 2457 3518
1z w25 wedT4S = 0470  JBI10  %e2025 <1301
IET  wef052 3631 o4842 =.0822  =B167 «.4904
W JBTT w2386 w4786 01181 L0152 w5298
v 103 5158 5272
vz S1681  w.BTIB (2955 wi2551 w5025 L4794

¥
>
4%

:
3
L
e

<
o
&
il
L% 11
E 3

!

v c]
k"3
e
%



v v VI ag

Ey@wﬁ of I B o
¥ Bovenent &3§6%; 3762 weOTT0 ~s0246 -.0704 .0108 '.2661"
_ , f :

-.R,,f,ae%;fk&m Y : ) . r
s dlgits 4154 - 1387 #0000 0000 . ,0000 0647 {.1960
#1250 ¢« L6333 #4375 ~a 1088 -.0433 1264 6378
jgures s1426 | L1598 w0089 43496 .0455 5920 .5207
, iﬁpfﬁiﬁaﬁgﬁﬂi?'io1884:- SR4YT 43265 3435 -,0017 43677
" & Frastions aﬁ@@&";166o;v J5054 L2784 L0081 ,0726i.4529f
7 Opposites 3986 .2047. 1906 «s1957 .3552' L3110 |-4734
s aie +8627 {.3357' » 7134 ¢9@}4»l‘0000 .1565§~65013
J1568 2114 L5426 L1220  .0416 —.03251.3814
#2855 —.0945 . 2577 ,5328 .0000 .2960 5283
phabet 4472 .1045 21899 =-,0302 L1191 L3320 -3725
12 agddtion L0276 L2775 T334 =0910 L.0680 2189 |-6793
13 sage L0447 .0501: 0574 2971 .0879 .5362[-3913
14 Provlems 3706 .2595§ »2517 ﬁ$%1§1~,0451v—30767}'6499‘-
' 3419 .0612? «2504 «.0370 ;3664j ;2216§~37221,
oning 2516 ,—.6697 037 3126 L3116 L0811 .2803
t-whole «1213 .04042 42014 @1552-§-6119'4.3476§f5772
18 Conoeilats«.0975 .5228§ L0000 40000 L0000 .2439 3423
19 Compound W 41612 .2133| L1194 0969 .4796 231113767
ng 45419 . .0193| ,2809 «.0776 .0537 -.0418 ;3881
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B¥C  (20) Spelling sivesessssns #5419
C(21) ATRERNRAOs.asiesiess 44623
{Qi} my%wt FRES bbb e @4472

{ 2) nepotitich of digito. 4154
{ 7) ODPOSAEOE ssesvsvrave 3966
(14) Proviens ,*.,ﬁ.,,,_wg' 3706
(15) ROABANE sisvsesvsires 43473
Spesd of o
{ 1) HOVEDEnt heasanassne 43361
{ 6) Frootiongisssssvras 3006
ale feotor in obvicusly the some as that found in the
zmwwm inventigutions, 1t wie there tontatively deseribed
a% & retention ﬁmﬁ@m Ehile cpan of approhensioneandereport
wdoubtedly plays sn tmpovtant part ' in sueh & tost as
Hepotition 6f dipits, sucotss in the othor tests listed above
aypeays to depend ochinflys upon alertnoss ' sod sustained '
goncentration, This 4x &%’%ﬁ%‘}f dly cleor in suth tosbs as
Specd 6f Movomeont, Opposites and alpmwm Foythor 1% is
natugal 1 ammﬁ thet goodl conosntration would vesult in
potter retention .
woodrow) Ldenbifict an "Attention® factor which appears
%0 be aimﬁzam- o %he faamr fmﬁﬁ Mmfm mﬁ faww had a

S

‘h—. %@&r@m ﬁ. ¥ mm e’ﬁmm Mﬁ%@w m ?iibﬂwﬁ% Eﬁmm @aaw
' LA ”“*f,;.;g@y 25 1939:5




| 55 . |
iloading in the Arithoetic ‘h%@ of 597 end on his alphebet
tost of 4606 . o |
wittenborn! who &es&mﬁa tosts to messurc what he

| Ao eontends that"the tests which ave Mgmy ‘saturdtod with
fottoy IV (Attention) .« Hppoor to depend upsn $he applie
cation of pustained osneentrated offurs" |

This view vlogely rossnbles that reachod hove. 6 the
writer, however, contantrotion appesvs to be & better tevs
i atbention to desoribe This feotor. |

: senifionnt %aﬁ.mga on this factor oro
{ 3) Pouy RULOB & sassssvirnss -6333
(10) ConOEIABLL0BAs ssssnsrnsesr #5228
{11) Bpeed of MOVENEBLecsvsias +3762
( B) Four FOLOS B wasssavsovss +335T
(92) ABGISAOR sovsnnenesrreses +27T3
{$4) Problems wevnserssssiesca 22595
(19) Compound WOLES wesvussies #2133
{ ) OROnBEGassesssssssonssrmne 2114
{ 7) OpposdtoBsssreniconsonisn :.2047,
This factor is oleaayly the same s the apeod factor
found in the prwmm mwmwamma A8 in tho sooond fne

e

1@ W&%w%mg&«m s mmm E@aﬂi@m mﬁ* %@w ot &%mm'

tion, Ppychometyika, Harsh 1943, PPe ‘m w 35



56

voptigation Four Rules 4 and Cencellation hovo high o
an thie factor., The eﬁmmahm loadings of the Opposites
 and Alphabet tests in the sovond im&sﬁmtm have boen

tly weduced here, This , W@m 15 consistont with
the W,w that m.ss m&wr mmﬁms enw in teosto dead

- W‘& the @mﬁ% and ﬁﬁimsme% tosto %m 1@@@ fonilior b

%@m Mxmh&r p@wime @mmmim i 4 % 2 ;% in the scoond
 Anvestige xm- £, ,:f::fesm woro eammwa while in this
case there mw Eﬁm; w:m the rosuld m& the varisnce of
ghent tests bhve boon furihor divideds

| 1ty of response appears to be the

nds  foctor as is shown by the

sin, yvement test. Tho subjects who went
etradpht chead wﬁ:&mﬁ hepitation da cuoh tests as Pour Rules
Ay Concsllation, Speed of movenent, ofc., Lhad a belter ¢
chene® of putting up o high scors. This view is farhher
suppoEted by the faot that the londings on this fastor
douronpe with the conbloxity of the tests. Four ruloas has
 loading of +6533 whoeveas Fﬂi.if Bules B hao & loading of
+3356 and Fractions «1660 , -




ertalnty bo @egﬁﬁ‘%ﬁ@ zo fiuency mﬁar anntrel dnvelving

gpeed and eontinuity of response. | |
.3he pauber factor Ldentified by Woodrow! appesrs to be

similay to this fastows His dot-ctunting test Lsd o load

of 782 o m uunboy fadtoy and the dipitecs

Goombs® 4n & speelsl my of uomber ebiiity Adamtie

fiod & nunbar factor which ho dosoribded as ¥ facility in

pnipulating e symbolis systes asoording 8o

" gudonts Be found that * o test favolving mmﬂaﬁm
of & symbolie systes is o better usasure of numbeor .mzmy
fthe move fomiliay the synboliss®, and that * & Sest invole
tons mocording t0 o set of rules bocomes o bétter
mensure of wunber ammzy with prastics? His smanbey tests
aonely; two-aigl aowdigit, fouwr~dizit and soluvom
m&mzm; and mmwlwwim had Maﬁima on this nunher

v , - proent wmmmmm The oxact nature
of ﬁh&a ftar;hawam aié mt mﬁ % Mgw m *t&w :s‘mﬁzr o

% Wa@&mw, Xin ww&m
2s Coombs;Cole y AP m&ﬁ»’iﬁi Study of Humber ﬁbﬁiﬁm
iwdliny 6y 321581 e 161 =~ 183,




| §@‘
L hameolf, several other tests
ding hio A 39 AB 8y E@m; M@@t

i xz; zxﬁ'aaa:_»;s‘
: réhiﬁ twbw rongl

‘ ~s:*ﬁ h? the fact thib ho rote

the mﬁ “&lmmﬂ hout %mmm&g@ af the &dmmw of

u¥e® theyeby £ L34, 4o brdn Lot
m&@ﬂym the sorroletions %@W@m the tests,
; L I3 *ﬁm teots with sig

,’:fh”*@” are (4o) Aﬁﬂé%ﬁaﬁ S
| { B) Powr RULOE B sisesiss +T134
(9) GhEREO seversseceress 45426
( 6) FYOUGIONE srcaseve e 5054
(21) ATALRIOBAC ¢eiovrnye. 4903
( 3) Four RuBOG A& ssvaves. +4375
{17 Part-obol@sesessrvsss 2004
(20) SPOALANG.ssssss.sorss £2DE9
(997 Humboy 862i@Sissserrs 2577
(14) PROVLONG vxsvevssrssesBHAT
(45) BOBGINGs oavarasisnas 22504
{ 5) DOLLAABEONS ssaussven 22497

This factor is olonyly the same 55 that found m the -

revioun investigations. 45 in tho othey two batieries

=1



the wmore invelved {tests of compubtation have %m hiphest
dosdd *ﬁ_s:a onthis factor, Yhe loading o

46 not find oven 3 Siplteadditior
sy of them 8111 using ¢

B5&VE puplls generaily
& vory simple mottor, m
ting nothod

- plgns ficont polnt about this factor is the fact
thet me of the verbal tents havo substantisl losdings on
1% Thio gonfivms the hypothosia that this factor is not
songined to nasder nlono

end Mﬁﬁiﬁmm were 8l mﬂ.mgm sholet teats end m suth
fnvolved the manipulation #f word symbols, |

 This factor may therofors with some confidsnce be
dosoribod as the awflmy t4 manipulste symbols asccording to

signklicant loadings on the fourth

taotor oro: {14) FrOBIEME sonssisserrvs 6115
(10) Pouber Boriesessscsses 25328

(B1) APALRNEEL0ssmevernrrns m‘w‘t

{ 4) PAGUTEB.suvssnicnesine <3496

A ﬁ}vﬁéﬁ$ﬁﬁﬁﬁﬁﬁﬁ seaserness #5265

{16) Beaodnifgiscssessevess +5126

{15) BBBGw s svsricnnesnasans  +207%
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