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Experimental Analysis of the Changes on Cerebral
Activity of Children

—From Type of the Higher Nervous Activity—

By Osamitsu SAj0, Goichi MORIYAMA, Ken-ichi NoOSHI,
Kohso KumMaNO, Kazuyo MURAMOTO,
Shigeaki ABE and Takeo MASAKI

The purpose of this study was to show how the cerebral activity of children
changed for ten years. As its fundarmental works, we provided types of the higher
nervous activity of man coming from the theory of Pavlov and showed the changes
of the distribution of children’s types for ten years. .

For this purpose we were made the formation of conditioned motor reflexes to
grasp a rubber ball by verbal instruction and were studied under the following
three different experimental conditions: a) grasping a rubber ball when light is on,
b) differentiation on the red or bright light (positive stimulus) from yellow or dark
light (negative stimulus) and c) reversal differentiation on the yellow or dark light
(positive stimulus) from the red or bright light (negative stimulus). Subjects were
118 male and female students from the kindergarden to the junior high school in 1969,
and 132 similar students in 1979.

The following results were obtained.

1) For this ten years the appearance rate of “melancholic” and “inhibitory” type
increased, while “chololic” type decreased inversely.

2) Concerning the relation between the appearance rate of these types and in-
creasing of age, their appearance rate showed a tendency to increase and decrease
as children grew older ten years ago. After ten years, however, their appearance
rate showed the distribution of an reversal U.curve reached the peak at fourth or
fifth grade of elementary school.

3) We come to consider that the change in the distribution of these types was
due to the changes of the social environment and the activity of children in them-

selves.

APHRO—FLE 31 MHABBERCTRELLLIDOTH S,

* REPERRET R (GFLEFHRE)
 RRERAY

R SEBTRET

R REBRAE (BHEFEER)



62 P « BRI « B} « FREP « A - FTHR - IEK

L L& IC

EEHDLIL, EREPFRE O~ ALERI BT
X351, FELDOREOWEIE ST, [+
NHGETEDRSTWVBEIARE, LhHi
TEHL, ThEFHICLT, BELEED
REEZRER L TP &5 R IL- T
W5, Thik, LR, #ET L THEE DR
T, TFELOMLEDEECOWTDEETL
BALTETV B LS ERY E TR L,
LI LEEYHIBEL L C2E~NE BT REET
LEWHIFEER L STV, L LA, =
DEED TNHEREIR TR WBEIIT, 4
ROZEBEBLFHEOREIH LR/ TLES> S
B0bD. Thilt, 5ETOLMERIL LD &
T ot BB BT 5 IR L AT L
e, EHELAHSEMAE LT T5E
WO FHEL E 5T B,

INLIODFEEYELFHIELT, oh
ETCHARDFELDONLLLED [ LE] kD
LT DR ATRFERERE LTERLPID, 20
BREBETZEUTOI RS, AR
DPBRE DT YEUE O BEE T Mk
LV EERIRTVSDOE, TR, S
o, T&ME LT Th7e®, MNFE4ET
X, T bHVY, [Fhiesl, gt T
B TEIRLH L0, THIRLT A% v, [#if,
T L CEBEET, TEE), A, ik
Thotc?, FRFTRERERERE Y L
Licl s, KNCKT2HCEE - OW=5
HigE x4 5 [PREE] L5 fED, 1961
FETORRY L LAREPEFETL, £
DERRIIBCLE - THLE L Todieub &
SHRFRNALRIEY, EBIK, KNOEE (B
M) KEEZLDL 7Y o 2 —fEOELE I E D
PR CA I E oA, FOMEN IREISERT
DEABALLNRLY, ChbERYABE, o
LRED TRHLE] AR CAEIDhD L5
KB UIMROME»BIZ L E » T, REIC

PHROMBECR XY, L THEBERLER
DRJENEEA T D ERHEINRD, 25
CHANT b oo &, KIEOEE
(R KESLHEZE « SW=RAKELET
BOECIIFELCI R VEWS R, BERN
BETETVWBDOTIR AV E L HE IRBD
ZDXSIREROSHNS, EELITFLEDL
DHLIED BB LI BEh Tl En
T, AROTEENC ¥ THELY 52 T\ 5D Tt
& #Ex e, T2 TR T, KD
BOBEWELr T BE L KERE LT, &
10 FHEICRT 5 BAMEEHEY oR oL
EEBELMT AT LI L,

I. % %

KGO LT 57di, <7
r 7 B D X mk RIS E OR (AR
LEE) REXRTTIS -7

BREDTEE LT, OTHERLRKIE (GSR,
WRde, B¥E7e &), QMELRIE GEEIRS 7«
EDRDH D KRR TR, MERRIETH 5HIE
BERHH (WEYRE) 2AWTT o,
ZOBEE, OFELAERE 2RSS
L, OFRET ZEMMIEL T2, BEA
ERARERZ E, QALY YY, AR Y A F—
LOOHRENH D, F— & DO LB A TR
o ki E¥Ths,

ERFFIILTOML Th - ED,

1) 50 LHBRGBEO MeE¥ST] &)
BRICL > T ARECELHEBY L,

2) owT [eok FreRk) 3o &, =
LB E S Th] EWiiERks 2T, Bk
ERLERHEMR Ui, 38 3~6 BREE
G, 0.5~1.5 4> 5 EER LI,

3) B EBIRERA OTURERY K 5 &,
EbCEHRERFOSEERTA -, 22
T, T20¥ Rl D& =2k rc
FoTh, 0Ok (FEEBEWE) OLEeEs

1) SREEEE LI, AMOXNGEEO BS-ZOZ &,
1 2) LITO~N%ERE, 19694, 19794E L L I3ERAETH S, B LSS & AEMRITE > T

%o



F &L ORBESDEIEIT 2 BE%E 63

e th] LWwiiERE 5L, Bl#ut 3~6
P T, HVE, BRVWXEELIVEAR
0.5~1.5 BHEF>, ThZh 10 EER L,

4) BERUERHFOSLERIKDE, BHD
CHEEMEERIC A 7o, S 2Tk, [E&E
FERRE, zo¥X FEEVE) oL &I
BREe¥ - Th, 2o¥ GroX) oL
Ebisth] VIR ESE L, H4DH
BoORMCERE LT, 2HMEEROEE
kﬁ]%'@%oto

e B EFRBUL, SR - NFETR T VIR
DRG] GREFEEWVK) &L, PEETHVR
DRXF (170 nitEP & 30nit) & Ui, FOH
B, KEBRICEL > TiT-FHERT, &
DREGINFEEIC L » TRSREBTHY, ©
DIcHRSBEIEETH D5 Z EAHBL
7D T, AEBRTITHEBEOXEE Lz,

Dl ks 2)~4) OFEBRELTI>CLick
5T, ENSBWIERBE LN BEEV S &M
BOOEE, YhbVRIROBRCH > TR
A RICE Dok b TR ORE, £ LT
FIMOBREE 2 Th, THIZIECTRIENT
X phb s BEEORELHLIE Lz, &
RHEEPER LTS 3 o0RMORBREYL &
LT, OFCE (BER X OHIH O s
B2, @0 HE ¥ i ithaRs B
B, @G 5EHobHH, RiFHEES5 5
DSOBBERE LI, Ik, BORECY->TO
THRVOH, QWK (FIEbRIEE TORE
i), @RIEOHis & DIREL WV IcEY,

EREBIN1ICRTIOCREL, Thb
O LB, @7 v 7, QRERLHBIRRF %R
BLi7F—7va—%, OBE O#EBHEHEX
HREET A0 RS (SRABHE RA-
101, #E2%0#E 10 mm/sec, FREHILEMR)
Th ot BT v AINEOFCANRT, #
BEOF A 1m, ZIZEDOEEDOL A
B L%,

WEBRE  IEmN
S
/

« il

L4
20 ¥
i 2

1 HACEE

F1 HREFEOHR

N )
DR gk 2t
1 21314 5 6

1969 4| 24 20 2012020 14 | 118

19794g( 24 |12 | 12 (12 {12 [ 12| 12| 36 | 132

SEAT 1969 £ 8 FEY L 1979 4 12 Aic
T, ZOROREREL, 1969 £ TILHI
#HHo, 1979 F£TREEBREITHOTH
FREGHER, gk, bAeThy, ToONW
RIIE1ICRLIEAD TH T

i #% 72

1. FHO 10 FMOZE{EICOWT

R22bR6E, 520 DMt 5 4L
BRI LDTH D, MFORIL T LD
DOHEREY, BRI EESERLRLLLOT
H %,

X2 T, BCERGCTROESTE VT
1979 EOFHE L HE LT3 Z &dbi 5,
F7c 1969 i, AT~ THCEIO HE
WA L, PFEAETERN0 LTt Tnicd
23, 1979 ECILERAVNE 5 E TR
b B,

# 3) nit LIXEEOHEMEOZ &,

& 4) MpEokdDEABEONEER LUFOEERDWTE, BEIHE 1) 12) koXbhTw 2,
B 5) 1969 EOFERIZBEIM 12) KHEI N T2,



64 P « BRILI - BE) o AREF « FEK - PTG - EA

X 3 DREIE AL 5L, 1969 Fiz
XSRS BN 4 A F Cik 0% WiBOHBE
RTHoToDpy, 1979 iz 20% LITOH
AR L BLOERBEA SRS,

X 4 MBI E R AE R D L, 1969 Fic
e HE LW 708, 1979 F£¢it
PNEAFEND 6 AR VT, WThofsd
THHELTWSZ E2bh b,

K5 D58 ObsEEL 5L, 1969 £C
BRI EWT 10% BEOHERCTH D
D5, TOBMECTHESTHEM LT3 Lol
Nho EZHM, 1979 £Cl3/NE 4L TD
66.7% DPHEKRL ©— 2L L, #UFHED
LR TWB 2 Ehbh b,

K6 OBBMCRTHHEY LD L, 1969 4
TREAESH TR ERED L DRI 5D
23, 1979 SETIX/NE 6 SEA DB AR\ T
T EEDTEDHBERICESHINOBE AL B
ha,

2. BHOHARLNSEOBFRICONT

K71, H2hbR6 THRTELL£HNER
TRED IS HBRER LMD, mode L
LB E LT TN DR bDTH B,
Chakhnd, 1969 €& 1979 E£oORICIT,
FROHER EM&EE DRI R - T B D <
B=vRhB LR, 1969 £Tit BE)

'\/

s L
-
s L
s
s
o

K2 BEoEeyH

60
%[
% 0—0 19695
O—@ 19794
w0 F
‘?
30
r,/o
2
10 \ / \
& " N A /}\ 4 4 p e
] I ] i d N =
EY - = = @ 5 A
e
&
X3 BEIEAABOESST
20
% ° o—@ 1979
/ \ 19694375 U
10 b
° *—e
. .\\. o o—""
7 PP S S
= - = = ®m & X

70

3

@
T

40 +

K4 IS B DE 4 H

/ \ /

2 ° / ®—@ 1979 4
©
10t
. ) " L
. g VN 4 2 " 4 1
o ¢ - = E m 5 A o

R5 BEWODBBOESH A



T LS DRBEB ORI T 5 5%

=
Ry
1

O0—0 1969
O—@ 1979

2 r

10 \ / \\
/.——9 \ /

& @ on A 4 4 : 0
- #

£

@

R6 HECRTZHEDOESST

I RG BEXBRT, 3 20BI TR EhE
DHBRSBINA & & LHEIND B\ 2D D 2
F—vERB-TWD, ZhiciLT, 1979 4
TREBBECRITZEXHRNT, 4 >Rz %
N EDHBIEINFEAFEE, SEEDL
A =7 LICHUFED 2 — vk i
T\ B,

3. DML HFBENLRRICETIEEN

LWOESICPNT

X8, 9wk, SRR ETHEBLLEVD
HEEZRLIELDTH D, 22T EHA

1969
»% A #
™M m g'lg ;—; g
2olibo] .0 f// /// /,fff’,” //// - o
20 1001\ 40.0 [//////////j/////////// J e
N Tl 501
///jjj /1 -
I W, ,é%//// &

8

B

o

[=2]

65

Lk, K8 DBEMESHFUERFTIE CE¥VE
hloztthHy, N9OBEERLEERHT
&3] 2&Thb, TTHS OBEMES
SEREDOEBCOEE X H B E, 1969 £
L 1979 EOFVRES E LB VOEHELE
WHRA R DR S, K9 DREE) &R T
1L, 1969 D Hht 1979 £ X h i /g1 EA
HH 4ELEDOR, FHAVGOEENE G, L
Lighih, ZOE&EE2IN4SE DBRTARS L,
1969 FEcizs s LI BP0 HEaLR A LR
501, 1979 EFTRLThBTho F£4TYh
30% FiECEHROEAA A LR S,

K10, K11 3HESEERTDOEHALD
BEXRLILLDTH D, N 10 OBRMEZ
HERHTDOE BV OE AR, 1969 £& 1979
FEDOBTERNRAL NI Tz, K 11 O
EBHEERETCOFTLRWOEEYZ DL, &
LEBR TR LR, 1969 F£DHA% 1979
FELHLYGRNBINESFEAEE T 20% HiER
Vo L Liehih, ZOE&EM4e & OBERT
ABH&, 1969 £ Tk MMLERTOREE L FARE
e E L B EHE AABRD DK,
1979 4ETi/NE 5 A D BN OMEE 2345
s,

r ,—_, g

-//
-//

/////
33 3 41.7 12

7777

30.6 lse

/'8 SR
' V<Y

R7 #HD 10 FOE( (%)



66 Pl o FRil - Bt

20
%
00— 0O 1969 &
3
10 \\ 0—@ 19794
o T—e—0 _e
\O\Q,/o\ =se
. S=bem o0
E3 % N N N PN N N M
5 il — = = i i 7 2
u " S % 7T 8 e BT
% 4 6 7 s
. § 5 § s J 1’1 ]S') 14
9 10 2
$ 74 3 2 = 3 3
haed R e S N S S~ ~—
KR8 MEEBRICHIT B BURERE O % Bt
VOEE
50 O0—0 1969 %
%
\ —0 979 4
10
W0 - /0 h—o
\ 0
®
20 + o
10+
¥ P 4 2 # EN N #
5 w = w5
[oi}

B9 MEERIC T 5 RESMERHO £ b At

WOEE
20
%
O—0 1959 4
[]
10 0\ *—® o7 it
\o\./o~o

i \ .\g><,‘ g__
z /J'\ N i
> .
S w5 %
EY

R 10 s LRBIC 315 BB &R S 0
EFbAL0E L

v, % g

1. 1969 £& 1979 £0 5 SOHOHER
ZHBLIL 25, 1979 F£oHARGE -
OB RAHM L, e BUE D @A e B p
BO LT, Zhb 0B MEROE 07
DTHCEORMA L Sk 3 h 3,

%Vﬂ&m,ﬂiw7mlékﬂ%%m?6
Wﬁ%@ﬁé,mﬁﬁ,gﬁﬁ&bﬁsomﬁ
ﬁ@k#f;ﬁ§®%ﬁKObT®F%§J#

AREF « #17 « B8 « IEA

O-—0 199 4:
®—® 1979 42

R 11 PEmsLERIC ST B et &R S 0
EbRLOEE

HL2LDLEERTV2Y, WS &5 KM,
TECERING O WEBIRES) % 13 BEERIEA S |
BT TREDEWAL & % < BR LI o0
LATRARARRIE R OIEBIMERL (FRRAYE) 10 | %
HBIERE RT3, Fhik, = oz,
Wﬁ%@ﬂ%%&T63O@ﬁ@@&#?,%
b HA (BLEE) (i Bk & b L 391
COLDRBMIDEREDL o TV BB
1979 S BCEBEM LTV 5 205 & &g,
BOEDF LS I b DOKBIEBI O/, & < ic
BEDFEBREN CBENRBA D OETAES
TUHZERRBLTCWBLDEE L bR s,
BRDIEBIRE T BRI A I DIET &1 5 B
B, BOEBMNONBED TR LE | imons
TORBRECTO TRE (%) BlEbx—
(B s H L o2 EWO AR, EiEkE T
DIRBEIROEHED, 70 , » —EOETF L
Vo IRIEY L, MH00BIESNS L b0 LE
x%héoit,%éoﬁﬁ&r&%ﬂja%
BRDHD LS BEDOHE® D pzt, F
EDRBDIsT [HEH ] [EbfEr »
ﬁTLf%ruéofﬂ&uﬁ&%ﬁ%h%
2. HOMBROEE NS & OBIETH I
LChH, 1969 FETEMAL LI FOMER
DI, BB NIRD DA B S, & -
B3, 1979 FTREAE DR MBI N
FAF, SEEDL I -2 L Lt U



T &S OABIEB OEICEIT B R 67

RO E R T SEBEBA LRI,
1969 £ THRMOHBRE 4 & D BRI,
2o 1930 ey €= DT Fb 17T T &
TOFEL B OWTHAEX T oTer A —F

2k vy EnOfERWEREKTH -

Ldsbic, 7o 1979 TR D TH
25, HOTAT e 7L, BEvd b oE
& (geno-type) &ZFEHLZE (pheno-type) &
DELTHY, LrbThhEEDTEEY b
SLDTHhBHE, MOSHOEIDFEREE X
%5 2 CHERBEY LTWAY®, DE D,
FAEEh-E L - TELLOR, LOHEGKE
LCEREDOLHMAB LU TEKCVELFAL
DBF TV HEEE (0 5\ EROEECH
) R, EEOLTRLITHT AITHPTAT X
S THRERTWbDEELDE, T010
FEORc s WHENMOERE, TLTLERD
CRHTEFELOUDOE D X TR ELE
WNE LTCELDTHAHH, £DLDHIE, D
10 EORICE O Hfins KEL &t TER
LDEELZ LIS,

3. LIAHT, SHOTLELOHEOHERMN
I NFAE, BEEDEIABE—7E LI
BUFR OB T FNTDTHAL I TD
BARET 50, HHRAROPHEET &
HOCER, X OHEEY S D HENMLER
TORY, BREEBHFEGRHEO X BEV-OES
Emng E DBARE s, BB SRR O X
HH O OEIEIL, HEFER T 1979 F D542 1969
£ ) LESBEEANR DR, WESLER
Tix, WEOHICERNZ LRI T, B
EBESRERHDOEBLINCOEER, HMek IO
WEES(LEER L & 1969 F 0 J 2 EEHE A A
bht, LxLehn, ZOE&RM4eE DM
Feat b b, 1969 FTE WA OEA,
1979 £TIERH Wik Hino HEEA bR
26

DX B ciEREND, 1969 FE0BE, 11U
B R R O BEREIHEMINCE S, DD
FBAWE S0 ST DR, AL & bR
By b, Fomanlh, LardBEMES

BB, BRI TwL LS B ARG T
EL bbb DEELLRD, &
AN, 1979 FEoBE, THHAVO HEHN
1969 £D X5 AL EHIC WP LT,
EES LI L TWAE AL, AL
LA EROBE X T 0L 0N, Tk
FLTRBHEIER, BRIh T X5 7H#
BB BB AT DI b D ER ST DH T LA
Erbhb, #LT, E/NELSE, SHEE
DEEATHOMBRRBE - 7L TVDER
REZTHRDBE, HIRPLLMHEROBLEL
DLOxH BLLTWL CEHNRBELELE LR
B L5 D, EED1TLONICL S
BROBEI L5 Hik, BABRT 5320
i HT, RLERNRE L VbR Ty
HHHTHBY®, Z LT OBIBTHTTD
5T LD T, THEAROFEEES BB
B, BWRIh T EEZLRDINDTH b, |
oF ), MEROBI DL O, HEMLDL
+ i EBEI LTR &0, RBRED1ODH
ThHBHNELE, SEADEZAEREL T
L Z O T DTV EELD
PO

4. BBCSBOFEELONIC, ZhET
BT EFER L FOEET, 1969 £ & 1979 £
TOFEY T - B0 bR VWEERIC AL
WTHRTCELLDTh-To. S, 1969 F L

F— ORI CHARELT > THLILERDHS 5, |

FRBEOBEAFESLLORE, #HIRT LT
ERE Vo AR EORCRINTFEIN D
Fhig, BEFritboEfeol#Ee, |
ELHAZEOEFREOEECOVCTLHLLIC
LTV BENDH S,

V. & #
FELORKEEOELE B LI T 5 ERE
fFEEL LT, <7 e 7HRCESEAFHDOBER
MEBEB OB Y REL, 10 FHOELSTE 0K
bt TH L EE LT,
Folwic, &)Y BRMTE S ETEEE
TRIEIC X AIEE B i RS D ER T O,



68 FHfE « BRIL » B} « BREF « HEA o BTG« IEA

@41k, @HESLD 3 RFNC OV THF -,
BREIL 1969 FECTIXYRND gt ¥ © 0
118 #TH b, 1979 £TIXA UL 132 £Th
712,

Z DRER

1) Zo 10 FRICFHCELMEI O @A R
DWBESBBEINL, Wi BE DB B
LT,

2) MOWBKREMEEOBEGRERIEC 5,
104 & & LI F DO MBERN D %
WIkEBA E v s HARA B R, 10E#IITN
A, SEERC— 2L LIHUTEHONT
NE BT,

3) ThLHEOHMHOEL, BESLT ED
RBEFDEBHOBICLIBLDTHAD = &
BRFHRIhI,

AHFOREC HPH TS - BBOE£E, F&
Y bicRE o - LE T,

(FBFei% IBFD 54 SEESCHRARITE I X 5H%ED
—#ThBo)

2 E XM

1) IEARREEEE, HAF, Bk, MEES: B
AKOFELDHLIEOHRE (2D 1) FREH
i, BARGEFSE 30 ERkE%E, 451, 1979.

2) HAGEXRHGBEWET: HEWETER A-
5, 1978.

3) FUEREEH, EARERRE Blg—, NAF: B
ADTELONBLEORHRE (£0 7) ISR
PHRRDOWTOERE [HE| OFRE, A
HEF¥eE 31 mERkE&E, 507, 1980.

4) FEfnit, EARRRE, Bogk—, kS /
(20 8) BABEHRT A P BART, HAMK
B¥aHE 31 BA&%E, 508, 1980.

5) Bislgk—, RATOHE, pEEAEH, EARRKE ¥

6)

7

8)

9)
10)

11)

12)

13)

14)

15)

16)

17)

18)

BBX, KEEHEX: BL (30 49 79, »
—EDO MBI OVT, BAGETRLE 30
BIXk&%E, 454, 1979.

IEARREME: FNHREBEREREE KT 5 &
BB OBE, HFEME, 9, 1, 13, 1964
FIEEE: EE) & RO & OBIE (1) EH
FO7Y - EARECEE), HAKEAE
R, 2, 19~28, 1972.

2 Py U URR (37 e 7 EE (b)) ] B,
1955.

Ay Y TEMESHE), =—8K, 1971
NERTAF—, RT X3 [EHETFROR
ERE) =—8F, 1971

BEIEEX: 3 FIRICKT % EE&ERH OB
oWT, BARGERFERNE, 2, 29-38, 1972,
IEARRERE, ZRUFI— AMOBKERIESOR
BT BT, WRERMKENE (BB, 4
69-81, 1971.

Teplov, B.M.: Typological properties of
the nervous system and their psychological
manifestation, Resent Soviet Psychology,
21-51, Pergamon Press, 1961.

Strelau, J.: Temperament as an expression
of energy level and temporal features of be-
havior, Polish Psychological Bulletin, 5,
119-127, 1974,

aeFa7: [0 X5 100 FFTOHEDL
b, ke, 1968.

Rozhdestvenskaya, V.1., ef al.: Attentions
in functional state as-affected by different
kind of activity and strength of the nervous
system, Biological Bases of Individual Be-
havior (eds: Nebylitsyn, V.D. & Gray, J.A.)
291-309 Academic Press, 1972.
Yermolayeva-Tomina, L.B.: Concentration
of attention and strength of the nervous
system, Pavlov’s Typology (eds: Gray, J.
A.), 446-464, Pergamon Press, 1964.
Teplov, B.M.: Problems in the study of
general type of higher nervous activity in
man and animals, Pavlov’s Typology (eds:
Gray, J. A)), 3-153, Pergamon Press, 1964.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

