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The mind, in carrying out any activity such
as a mental test, has two levels at which it
can operate. The elements of activity at the
lower level are entirely specific, but those at
the higher level are such that they may come
into play in different activities. Any activity
is a sample of these elements. The elements
are assumed to be additive like dice, and each
to act on the‘all or none’ principle, not being
in fact further divisible. (8, 285-286)
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Because of the laws of chance the mind
works as if it were composed of these hypo-
thetical factors g, v, n, etc., and a number of

specific factors. The causes may be “anarchic”,
meaning that they are numerous and uncon-
nected, yet the result is “monarchic”, or at
least “oligarchic”, in the sense that it may be
so described——provided always that large
specific factors are allowed. [9, 311-312)
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It is the departures from rank 1 which in-
dicate structure, and it is a significant fact
that a general tendency is noticeable in exper-
imental reports to the effect that batteries
do not permit of being explained by as small
a number of factors in adults as in children,
probably because in abults education and vo-

cation have imposed a structure on the mind
which is absent in the young. (9, 31]
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Ir is not wihtout significance that the “fac-

tor” most widely recognized after Spearman’s
g is the verbal factor v, the mother-tongue

being, as it were, the physical body of the mind,

its acquired structure. (9, 326)
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There is little, if any, factual basis for be-
lieving that the assumptions:----- are tenable so
far as psychological variables are concerned,
and. therefore the interpretation of the corre-

lation coefficient in terms of common elements
may be viewed with scepticism. (5, 141)
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1) zoEiz>nwT, Thomson KRN & 5 Tk~
TWbo

The only reason for using the word “ele-
ments” is that it is difficult, if not impos-
sible, to speak of the different parts of the
mind without assuming some “items” in
terms of which to think.------ The “bonds” spo-
ken of may be identified by different readers
with different entities. (9, 318-319]
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When properly measured by a wide and
varied hierarchical battery, g appears-::--- to
be an index of the span of the whole mind,
other common factors to measure only sub-
pools, linkages among bonds. The former
measures the whole number of bonds; the
latter indicate the degeree of structure among
them. (9, 327-328)
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$5) ENVSEE (3, 33—34) TH5BH, T3
LicEfl 22 Td, A—oRmE, BRNIC
i3 multiple visual fixatiosns WCBE#ELTH
v, z0BE, BREEDA visual integration
OHRICABHICEELERELTVETHAS
ST EMELOND, FERKIEORAIRIK—H
k&l o Eic, successive part reinforcement
& AMENRABESHNTILDT, £0O
KO R—HABRIL L, BEEOHBSAESE
ShabdThs, 2LT, BEMHR—MES
LB, coOR—HoORBCIELVE
EDHBCEBRINTVS (3, 30—31)

Lo AT, T5ULMENZBRE, Mgk
BH¥MWICE, FOEIBA =X LLETNT
KT ZDTHS S P, Hebb id, ¥+ 7 RE
MeoRBEEOBEE (ZHK, RS
=, NSREE, WHlie) &, NEdEck-
TELN TV BESMIEEE (recurrent nerv-
ous circuits) BT ZREDOERNMRLE
#Emic LT, dual trace mechanism ODTFEE
WABUIEHMS, RO KD SHEREREZNRE
%% B, THDLL,

When an axon of cell A is near enough to
excite a cell B and repeatedly or persistently
takes part in firing it, some growth process
or metabolic change takes place in one or both
cells such that A’s efficiency, as one of the

cells firing B, is increased. (3, 62]

CDIREATHRILT B3 » & D LIcERLHI
> TWVWBHbYF TR BV, oL vF7
IO DOHHE L BEEDORLICHIET 5D L L
T, Hebb iZ, synaptic knob OF&iC k3

afferent axon & efferent soma & DRED:E

BEEOEAE, BEDLCAXHLOTHELRE
BThBEEZ, MO ES B, ¥F T RO
C DGR, BSMERO P TORRK, —B#
KRB OGRS (—REREM) &&bick
BRICETEDTHB, 97 5L, CO—BN
B LI LR DB SN 3ICONT, B
B AR E UTEENTRE LIcEN LR
ElL, Z20REKEa Y Fa— v U TOBROOHE
OHHER, ZDDBOBTHROEEELE
HBCENTEDZLIREBBEAD, TDLD
722 DBFEIC K > THER Iz, 2hERH
BB AR, MEOKACELTER
BEERED 2 TL B, THhH, TN, S—
SHEAe (MEEE) 25T HHEL D 2HRE
BEEHNEFVOBENTARTHLEVICLEE
BEHRL T,

ok RECEELT, WE—DDEE
1A, EAEF OMIREEFNTEETH. 5
EITHEMEODEA DWW T Hebb ML LT
e AN, HAHEEFICE D 5 MR
OEFIIHEEY (diffuse) ThH 2,5, BB
"iciigEH» b T3 <, Wk (convergence)
b0, 1TFOEEBIORKENEBICHEL
T, —EOWMABERTERNICEET 5 KR
H18%F, 19%F, 20%iCHic > THEHINBDT
b5, EAEFOMIBPEESRERLTH B L0
Sz &, FROBEED topographical 73
bOTRBVENICE, B#@INE, —
OHERICHSATN T B3 EHOMIEMSFER
i, NAENSKEABGREROCLEMNTESLE
WHT EEBERLTV S, BABRATOREER
MOBRINERE, 220 —BROERIZYT <K
HBELTLEISDTHAHM, THROPHR
MEDICHEEEMNICER L TTE L RBMEORER
[fIE844[E1 %% (alternating reverberation) O



BEMAR LA S, Hebb i3, ¢ o—@HOE
BfAs 0.5sec. WO LI 1sec. hL & THfET 5
DTRIZOPERRTNED, £2LT, 5L
TR OEHEDS, FRIC Y F 7 R WAL TORE
EEEBBICT LI BHBEELEESRECT
DTH3Hh 5, FL—AUEHOHRIEHOE
BIC LW S HEDREMNZEZ OGNS (CoCk
A dual trace mechamism {73 l’aﬁlﬂ)o
EYoic, REEOHAERD, RBRICTEHS
B, KEEHISEEBANLRELTYWTHA D,
ZDXIC L THERINERLT R HEEASER
%, Hebb i3 “cell-assembly” &MEDTH
%, MEICBY ZMEDBRIL, Lich-T,
FHTHEREL I NI S H D cellassemblies 73,
MRHEEHNCTEH T2 C L ICHIBT 200 T
b5b, i, BHMREORREICLBONTTS, R
—HORIICEBARIKEOCHBBI»BC &,
F—MEASERIL U TR E EREPEANE IR
Bilsnc s, E—icid, BEERBERIC SRS
REMICD, FLLEESRHIhBCLRRE
DEEED, D cell-assembly OHEAICE
TOTHE—MICHHAINTYLDTH %,
cell-assembly D& & 735 AT, Hebb @

TEREERONE—DDhLER T &1

“phase sequence” TH 3, T DWW, M

HOPAL, FEMEORFY, TEOREEY
& DO#EE, HERKFE LK IERRN
KHHT 37.DDSDT, & L TLEFENI
F—FEWUE LSS, EFIC cell-assem-
bly off& s bREREHER DL I ICHRE
T3,

Senden, M.v. DF— 4, 3%, F&L
THRXIEWBRIKE U RERB DO EBRREIC
ETJ%, Hebb I, BOMEICBD 2E5PA
BHEER (perceptual elements) & LTO

BHExd-TED, ZNOBHKAINTEER
FARDHEMEIL LT L BFITONTHBL
TW5. 2 DMBEERI, §IRO cell-assem-
blies RT3 LEENXIMETH 5 D72,
ZNRHHRGEAFHRICE ) ZREER L IR
AMINATESB, MEERSETOREIC
BESNTERTZHDTH 2DICE~, R
ERIFEE 10 1 ICkE UIcAESHNRE N
KHREINRILTEEDTHBEEZLLNTN
e boThHb, REOHMESMEOEBREEEA
TRILTZEVHIEER, CCTRAEERD
BMRIEHEAICL > THEAINI BZDTH 5,
e 2, MENCOTRKE, K IADRL
MEEZRNLBEIN TV R EXICETEDRE
EZZibhbd, T THER, TRIRKCBYS
ZOMEOBEMNREECIVLIEKEEAINLTH
Z20DENHITETHB, REMICTRH B
n&d, Hebb 3, BHNE (ZAFK) 0BE&
20T, ZOHABEBEFHEMCERE L TV
%, ThiCEBE, H2—D0HOE I,
TehE) O%E ( “central” effect) &iEE)
MR (motor effect) &b >T 5, il
FHREREAARAY, NHEAFOMKRICRBERL
XEBWHEES-TED, REESICITEEK
BE5LIEVDIINLT, REREREEE (&
IR KR, HRETIRZVDRE, Hl
GRARIC L > T B & S SO TEE %
BRTBEREBELTONBEEND, T, Fub
HOPHRIFEROBMBICHREI N, EFHOD
SHBRIIEODBNOBEEIC L > TERINBEDT
b3, —DOHOERVEFHOBRES - T
WBENSZ LR, ENBERSOBHERLES
HBLENDCLTHB, X256, HH5—D0DH
ORBEER (A—HROREER T LS,
WELOEED 2 yE—THhiTLN) I



X -T2 LE N TL % cell-assembly
id, EEHOREBEERT LI NTMRENEE
NTVBTHAH5, LhL, ZOBBELERE
TEEOBERIPLEOHRDOTH S, &
EZDADRBERRI 34IH LT cell-assemblies
BEASCEBLLENTOEED, 3 —ADE
W3, 2OMOR—EORME & b B~
DEBRDOBITEELSE, ZLTREBICZD
AOFRICEZREMDORBEMES 5 Th A
do TDFA, HEROBITURNC, Mot
593 cell-assembly ~, HIK TOBAIERIC
KB EBESHECEEHA D, COXHR, B
HHGBICHETT 3 P IREORED, Fid, &
B (20N OMBRAEEZENIIEKRTH
% & Hebb i35,

COEICULTHRAICTIID B8, FMCH
b ¥ 7o cell-assemblies 13, BAHEFHITE
BHOMEEEL S > TWVEZ Eh D, HEK
EODTADMAKRZEEZILTED, Lich
>TEHHD cell-assemblies 2EMICEE T 5
L&, ThODOABABOMEREIL, HatFE
AT, $AFKTETHA Do

O U HEER#ED, DHMT, cell-assem-
blies Offl # DIEED» S £ & IR Ui BbL
DA% (superodinate integration) %{ED
tFr0THB, £ LT, choOMSR,
AR, EBHEORBEENE LENE, BE
MWD, B 20 E RN OB kRS % EER
3 3 D7H3, phase sequence BNEHEINZD
i3, CCIBNTTH5B, Hebb idiki~3, ¢
Tbhb,

This “ideational” series with its motor ele-
ments I propose to call a “phase sequence”.

3, 98]

CCTHERLBINEVGROERELC &5

i, ENHESRSEELAINTS, ZhRET
MLOWAHIBABERICE > KMo TRHBDT
1272, #MH%REE BT phase sequence D
EHOHAAATNTL 2—BATH BT
ERNENSICLETHB, BMREOMETE
ZOMEOBEESGATRILLTNEC LD
HEED, COXIICEZBE, REND B2
bTHb, BHREOMENXFELDEMT
B30I, LAHARIED BSEREINCEST S
POTREL, TUABIROEHEFEEHN/IA
TEBHICERLTOWEL5THDS, ¢DLD
IZ, phase sequence D& %ERANT, X5IC
B HERE, BEARSTHAICHAINT
WL DTH 5%,

L AT, LIKERHLISHLER~ Hebb ©
BT, MRAEEZOBBREN LA T, HRDK
RISV 7 DHEREEATVBDED S, 21
ZREBICHERARICBY 2ERKE (&0
i bonds OIRE) DMRAFEHHL LT
ROZSC LBRBETH B, L LIERBE, W
DEHREMOEZNTEAPORDE L, Th
1, 2 OfFH, RENEEEZMOED K 5 13%
KD DE—WIRRRNCHIR L 5 5 & S ICHik
ENTVBEEBDLNE, K5, cell-assembly
% phase sequence i3, % DLUEEHEE
EH—INCHAT 3 nicET S, —D0D
MREBENETNVTHELEEZLTD, bbb
NOYEDERICE 2T, VWoTHLELXL
FIENWDTH %, Hebb 25, MRRETZR I
BEIRLT, ZRICE->TEIKHBPLLD
ELTVRLEENHEREC 2, RAHOKRE
DREMABTL L TYUTREEZNE I DEKEE
Lo dDTH %,

¥T, #N T3, cell-assemblies & %W id
phase sequence I X > THFIN B & LE



BpgzEE i, AABUCEWT bonds I
ENIHERGAELCEITHETATHA DD
CDOEEBEKTBICY-T, WE—EFHHEC
LTHEELLLOR, BHREOMREICENT
XZ, ZCICRNBI X > THERNE S ICHER
LY 3MEOEBENHNTVS E5, Hebb
HEIIEHLEBR LTS HDEETH %,
BZ5 L, COMEBEBICIE, 2D TEZHOM
BERELEURESENICEELTED, 2o
BEAF I w I BHAERDEEICBUDT,
2EEIER O HB IS MEMSEILT 2 TH A D,
Zhid, 0 > LTHRIRERMOR 27 1 v 713,
EHERTEAICE > TRIZL TV ED TR
THADe LT, MEMRES > CEBERTE
BEL TV BEA, TOMEREBBN-Z5
SR U L7 BN EBRE LW 2 1N I,
RABT bonds WEEINBI#ERXMBDI B
ol bEANE ORI, T, ZNBRERIK
R-oTHELIBIhIERORNENI T EL,
»B5%Z ontz ®ETTHI A hierarchical or-
der #RTIEAITE, ZOWEDERNBEES
TRUNEBEBSRBNENDI T ETH 27,
Hebb i< & T AKHE> T RITERATAE
EROBEEEL ZOMEY (NEK) Ak, IR
BEIICIE, RAHRDC D 2 DOEREHZH I
TOTRHZEND, TRHLEL, —DOREH
EETHAMBERR, LEIThMBIANLS
MREEZEHNEFVTHEELTH, LInL
cell-assemblies DHEIC K€ LD SN TH
BDTHBMH, £ LT, TO cell-assemblies
i, XhDTEMLE O TFHREETREM
DOEBRUBASRTRINITNR OB o7, B
T BICZ DR AKE UTRET B0 LI
W EWDD T &I, HBEERDOBIRHILERLHE
BT20THB010, TNREICERTEHLL

BOBOEELLTH D, D DBRERICHE-
THRTBENICENTEED, e, K
OHHBERIIEN, MEMNCERT S ne
Zi3, Bk S, o> ULTRETFA v 7T
EENSEAZER->THRTHDOTIREL, £
MHEARICHIET 2, BROSKNEEZ —H
fr& LTECICET X S8, REATERRIE
HEHIES (F785 B phase sequence DEL
KIE) TRONERBEEP o, DT &,
72 SADHBEEROBRRMERD, £A120
EHEBIEAKORHEEKI TR LEVI T EE
FERLULTOWBDTRITWVES I,

LT AT BEROEFRIZ, RASROET NV
KN THEEZER (BEH) 5L &0RAES%
HTHiEhD, EHILTHHREINRINIZTE
SBNBDTHBDICIN LT, WIEAKDE
i3, 52 0oNnEBETIIOREY 1 DA
WEDEBETHIINE S, £ TR (0F
D 2 PLED) BACERPELT LRSS
RKETRERINBLTOWEETH S, 2L
T, COBOEAT, RFRIICE~nE, B
HFEH 0V REBRTFOEEEEKRLTED,
RAAZoIME» bkd L, bonds (2T
MBEX) ORIGEADBEREN, £TK—E
DEEDBIL LTS T LEBKL T B,

ThETOEETE, L UTHRERICE
ARELT &5, Hebb o FHE (&< i
phase sequence D) 3, BRO—EH%
BRHEEME, b LEKOHEBRE (&R
ZBE) NEHERUTHATE 3 X1 AIL
T >TWBELD, & OIKEMEE—RDOHEE
HTBERELE S LT 258D, LOBT
OBENFEEAICEMTIZE20TEEHS S
Mo BLEDXIWRKEZ D ETHIE, RART
bonds iz L CEFE I N, HDE 7K JE



KBEERIRED, 4L SRENILEZEN
MR AEMIET A2 LI DIZLIENEA S,
i

1) Hebb & [A—#] v o #id%, koXdic
EHEL TS,

Identity is defined here as referring to the
properties of association inherent in a percep-
tion. The reference has two aspects: first,
a figure is perceived as having identity when
it is seen immediately as similar to some
figures and dissimilar to others—— that is,
when it falls at once into certain categories
and not into others.-----Secondly, the object
that is perceived as having identity is capa-
ble of being associated readily with other
objects or with some acticn, whereas the one
that does not have identity is recalled with
great difficulty or not at all, and is not re-
cognized or named easily. [3, 26]

2) zofFEEEoF Y HLICE, sk sE
—HREBBNEOREEX, RATEELHET SO
T, KPEPZOBEOLOTH S, v )R
MEESAVSLATHS (3, T4

3) zoAkBELT, METHI o hierarchical or-
der 3o, {7Hbonds REAIL LY —&E
OHEXBELEPbTEAL, Avnbhis 2
} 25 bonds & 4EfEBIC B LA d ol i b 12,
LSz EbTELRD, RERD, —HiCiX, BY
Hh—HHDOFT A PERBEZ LIZL->T, hierchi-
cal order LI B L VIHFELHEINHT
»5 [9, 48-59)

V RFHOLEBRHESR
ZRFEE RAHE ORI D IR SN icf]
PomEICLONZHHIAE LTS, —fRic
RABUCIZW LTI, bonds &5 RBETH~
PNTVIEROEER, ERINERIENIC, &
AL U THEMAL T B FEMEYD, B0, £
ISUEBELSDEXREFET 2L T LA,
HbLENO DI E—BLIEAZRLTERT
BEAVKEH VDS, ZOMAECZRTE
LTHROFES & TREBOD, EV-kBTO

Mtz Eh 3, & 21F, Guilford, JP. i3,
RDOESITHH LT3,

In criticism of the sampling theory, it may
be said that there seems to be little likelihood
of demonstrating experimentally the existence
of the elements hypothesized. The fact that
coefficients of correlation can be regarded as
dependent upon numerous common elements
is not proof that correlated abilities are also
compouned of numerous elements. If the sup-
posed elements do form rather consistent com-
pounds, giving the appearance of larger psy-
chological unities, there should be interest in
those larger unities (group factors). They
probably represent something with psycholog-
ical meaning. They deserve to be recognized,
described, named, and utilized. The brain is a
complex of neurones, but science is interested
in the functioning of great numbers of those
neurones in stable combinations. It is in re-
peated compounds that we find the invariances
such as we seek in science. (1, 476)V

L LREDS, ChETORMTEEL TS
ek, RABROEZEZS (2FN) B, W%
I, RFELTHT T 74 XS0 mEETE)
DI SITMAENBOMEEMEICLEL> &L
TWBEDTH B, THLIFHERDIEIITE, C
NETORTFROMETR—RICERCM N
Bh, Ll TRBADTIEINTETH
3, RENAHORBICER LS 2 ZHIIEH
LT0n3Y, ERWV->Td, 2NIRTLXFEL
BOBEBICTERODTH>T, EhDOTHHM
POEXNERERICIEE >THBDEM5, T
Ah, TNKEENRABRORMNTELIEGN
Wi oian, 27T, FVEHTIE, LEZEOH
BETEIOND B, 2O—2%2RA1HIT
b5,

RARICIE, RFHOZOBRDOREBICALN
5357, bOTESLLOEBMEREOLS



L, 2hid, HENITHORBEEINY
3LET, HAR—DODOBREEZERMLT 5120
D, WBRAULESELZIOLDOTHBICTER
Whb Ly, L, —hHTi, BFHD
EREBLTOBREBICNET LR O H K
B, BWICEAABICE>THDONIBEVITE
ighid, 2 EMHRESRPHFR—D
S BEFRICH B DTIHIEL T, T UAHEFHEE
KHBTELIEAD, DFD, RARDOERS
EBETBHOTRIEL, ZORBICE->TNS
RO AR EESL LT, ChEFIATEDT
BN L0, AHEOMEIV—ELT
#EE I Tz Thomson RAZFH OV v -
F— I, BEZ-T, TOXINBETAHILH
BOTRIBNED I D
E-i
1) zoBfxxodm, “The fact that coeffi-
cients of correlation can be regarded as depen-
dent upon numerous common elements is not
proof that correlated abilities are also com-
pounded of numerous elements.” &, Guilford
BRRTWBEFOE.RT B L2, #ig, W
FRICEZVWLTHOETRELH|YTHS. Thbd
b, [#A7 2 F0HEERS, REEE A EHN
B, 7T7ATHBEVIEER, KBRFORK
EEFLIZTERE, TOEELEHATILOTIR
2ol
2) Lewin, K. o%Z &y 5345 (4, 1-45), R
FERBAY VARREEEEZATVWE LRENY

hRRnweLTY, BFHEIT7TIR+F v afmsE
DEINoTHWBLEEIZENTEI I,
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