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The Effects of Verbal Reinforcement Combinations on the Two-Alternative
Sensory-Motor Learning and Extinction in Normal and Mentally Retarded
Children and Analysis of Error Factors
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Michihiko Matsuda
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MEBZ LW, ZOEMFHOEMEELZTL, w208 ELR (YJEEB,1967, 1968 , 1969;
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YAH - #AH, 1968, 1969b, 1969¢),
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12, BITRERESOE L WERR L BREBRIC OV, BEIEEOESREE -, &
HEB (W) 2P0 NI E O REFETE R IT o by, BEERLIEEBREIC DWW
THET 2, $212, Bk, BCIOEBIIBLIITEERILOEALEOHEIZONTA
5. #3112, FERB L URBERROYBRBROROSTE RS, LERTT 2,
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HERE  IEW R, TEGIGHT SR, BER/NER 2 £EN60% Th 5. KHET I
TENIREINS L OTERERE S BEELR W E FFBN0LTH B, 11
LIEIRZNZN 3 DNEERILEIC T > FaC b bz, FBOANK, FHREESE
UHERIE 413, Table L2 R Th B,

Table 1.  Subgects

Number Chronological Mental age
Group age
‘ boys girls years . months years . months
~ RW 10 10 7 : 10 7 : 11
N-children RN 10 - 10 7 : 8 7 : 10
NW 10 10 7 : 8 7 o9
RW 11 9 13 03 7 : 10
M-children RN 11 9 12 : 3 7 : 8
1 NW 9 11 13 : 6 7 : 5

N ! Normal, M : Mentally retarded

2B B, FiglioRLTHBLEi126#
A2 BIRHOHBERGRORBTH L, £
ROKE 2|, K Z460m, 1ES.5em TENIR] . Qom,
FOER0.3omT, BINAITE 5120, 3emBEL 7
2 TWb, 4B, Sﬂiﬁj%,ﬁf“, GIzREERT
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ERERS ERICHAMEIZ, HESED? LA
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Choice unit ERFITIE, IR CERIEZ L7280,

G Alternation & Repetition 255 L { 70\,
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Maze D Hiz, BESTEREOFMIT, #HEHEIL,
S : Start point WTINTEBBbNEEZTICL T, EBRE
G : Goal o TERBLT, KRAEZMI & &&m
M, @2 L 7R —b2E5,
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LOLMIEL WA RRERDTRESTTI N, BOYLLHPIEL W, SEMRIL » THRDHT
BNFTho, WALARLSTW ) bilhbdr> T BTLY I, b EB-oTHHE
LENELTEWITERAL

LI EBREE L, EBREIEBREOARBLEZLLRRAL TV EREN—
NERLELETFICHEHBEIEE, B, PREGTTCBILHYDT, Rk E5EILHD,
Rz, HZBL IR, BT, &, BIRE, BIRKRL 2 HIEAZE 5,

BhiZ, 3ONERERILBIC AN TN RN E S kFrnE2 525, (RWEICHLT)"d%
22Dz E S EPIELVEIZIR ELWY T, 5250 TWARIZIZ FHLE2WTT EFN
FT05, WOLIELWEEDLNELJICHE> T EENWT L, '

(RNBEICHL O "D Lln > B ELVEZR ELWTT EE0ETH2 50D
FELWEELNS LI ICHEHE->TTENWE,

(NWBEICH L C)“bu72Di - 128D, $bh > TV FELNTT EEN
EFTDL, FHVVETLNLVE)IKHEEK> TTEW L,

B, 0k IuHTREE L, FAEBE LI ERBRLLL, "BEP(LELT, R
THHVET" EEoThd, BVidbE 2 (E5em, £X45em) THH L 2T 2, HBH
XD, FUFLICBRLBRVOEBLZERL 22,

HEOBHKEIZ6ERENZ 1 A2 %2187 L, 1R TNTCERIEER
LA d BEKEIZEL LR R L, 2L T, BEKEBIEL2EPSETHREL L2

LA L, 30RITUNICEBKREEIZL eh - 12 EIE, %ﬂﬁf%g%ﬂ%@U =4 N
BEHE L7,

HE ’g‘ﬁ%?kﬁ%b:iittfo, LDORDBEATH 6, BLEL(HFZLWT, 1017282 %
272, bbAHA, HEICABE, WibE %A 552 L WEOEIRIL Ltrf»o A

RYVERAMMT AFECOBRNERI, TiLnt itk s,

I. Preference of position

B1RITOBINBEMITRCEUMBAEATZEL T2, 2L, BEACRIBL 254
& 3R1Z Preference of position: b2 L 5 A RIENDEIHEEN0.12 22 W T0.1HZ&x L FE
btk inTh s,

II. Alternation with respect to position

1I. Repetition with respect to position

II. Win-stay-lose-shift

. Win=shift-lose-stay

BOBERMBAFERIROL I L CEHRENS, »23RTD En# YOBYVERIC L B h
AERENHHLDEHH T B, fiF, ERIGIZOWTL, FOBRY)ERIE TR -
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&b IFs, ZLTERTI LI, FRVBERICOWT, HBATHEICH T ERICH
BLZ (Thets L) 428V EREBERE L, B, HERVOOEIZL, ZORTH
BIICENEZ HBFE L L THW, :

= R

6 FIRHAL 2 I A 1 EMTA ) Z &2 1A T L L, 1RITHD 6 RINBAL ) 6 BINEAL
EEREZE L > TEBAKEE L2, 0RTUNICEBRKEIZEL 2EDE A 13 Table 2. #

Table 2.  Rates of successful subjects into 30 trials in the acquisition

RW RN NW Total

N-children | 15/20=.75 13/20=. 65 14/20=.70 | 42/60=.70
M-children | 15/20=.75 9/20=.45 10/20=.50 | 34/60=.57

30/40=.75 22/40=. 55 24/40=. 60

LB)TH D, b¥s L RIREMED L 727213 Th 505, £8 3 (GRE, 1971) o 7RIREA
QBIRBE & HEEL , FHWREENALE 24 D BIML T b, VRENRER, SEELERE
NEIFEER L BHEBREINCATL, ZHACLTATLAEE TV, EER L EHEHR
NEY, SEBRILENCATLIAIZLTATLEETE W, ‘
BEKEIZET S CORITE D RE(Table 3.)NEF* HREB L VURETL L7

Table 3. Numbers of trial to the criterion
of the learning (median)

RW RN NW Total
N -children 13 22.5 17.5 19
M-children 16 a 23-u YR s oy TS
(=]
P o—— o 1st block e ----e 3rd block
Total 15.5 235 185 201 o o 2nd block ©----0 4th block
. . 0.0 . . - -
u . unsuccessful 1 2 3 1 s o

choice units

Fig. 2. Mean rates of error responses in each
trial block at each choice unit.

Y2 A, SERBOERIBE T, EFRIFHERENER, SHERIENCAY
&, NWHEICBWTOLAEEILEFEROFFEATE D% v, (N=N=20,U=945, P<.05),
53471 7wy 72 L, BBMHORM2KIT4 7oy JEDOBRRIGENEL T £ BIREAL
iz L 57D hsTable 4+ Table 5TH 255, ZDHHFHNHEF (3 Table 6TH 5, T
7y 7 OMPE(ADRR)THBH, TNEIHEL 70y 7 LB 470y 79T T, T4
M EERAS . . 46, . 39, . 31, . BEABFTICRBLIL TWB I EERT. FLERBLEOW
R(BOMB)LEETH B, ZHIEFig2n AHIDERN & 512, BIRHEAL6 12— 7R
Lzents, EHERRIGEIEBIREME LI EALTWEIEERT. TOERTIE, 29
BIRBAIOMEIIFigdicabNd k)i, MOFGELOFELRAEALZTIL Tk,
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Table4. Mean rates of error responses and their SD’s during four blocks of the

acquitision in the normal children

Blocks 1 9 3 : 4
Group Choice unit M (SD) M (SD) M (SD) M (SD) ‘
1 .35 (.30) 17 (.28) .21 (.33) 18 (.30)
2 .36 (.26) .27 (.30) .21 (.28) .26 (.35)
R 3 .38 (.28) .34 (.28) .26 (.32) .25 (.33)
4 .34 (22) | .41 (3D | .25 (.30) .23 (3D
5 .39 (.29) .37 (.26) | .21 (.24) 24 (.29)
6 .59 (.30) .36 (.25) .34 (.36) 22 (.28)
1| .30 (.27) .22 (.30) .29 (.38) 17 (.26)
2 .44 (.29) .41  (.35) .25 ( 35) 23 (.29)
RN 3 .48 (.26) .47 (.31) .34 (.34) 27 (.21)
4 |. .43  (.28) .47 (.32) .30 (L31) .25 (.29)
5 .45  (.25) .52 (.31) .39 (.29) .36 (.31)
6 .58 (.27) .51 (.31) .51 (.33) .36 (.36)
1 .32 (.28) .26 (.29) .22 (L29) .13 (. 25)
2 .39 (L29) .33 (.30) .20 (.25) 22 (.33)
NW 3 .55 (.21) .52 (.35) .40 (.35) 30 (037)
4 .40 (.28) .33 (.31) .30 (L31) 17 (21
5 .56 (.30) .45  (.35) .35 (L32) | .27 (.32)
6 .57 (.23) .65  (.30) .37 (.36) 27 (.31)

CEBHOBYVERSTOERER~S, 37, B BER{LEDAlternation(ALT) 0,
aiVT 179y 7E L T281T4 79y 7BNFEHBEE L IZEREEHELRT & Table7T D &k
2% B FDOFGHNERIZTable8 ThH 2, ZZTld. ALTOHIFE L REPHHH

BOFHEIITFBSEICEL WAL (BRERFEL L LA, L% 5, HARNEM
:M%I@%ﬁﬁuﬁkofw&w:t BlU, BBREHEHOERLD), 7a v 70E
(B), E¥R—BHEBROME(C), SEEILOBHED)BIUINLOBORTEERMIC
DWW, Mﬁr$mﬁﬁﬁﬁm#%tuwﬂL1501 CZTHUEYHITELEIIL
Ve B iU, T2 TRELATNEE LS EXvnd, ALT-REPO#HMR(A)BLV
ALt &t DREEBIZCOWTTH S, EC, ACOREERLEETH LH, Tk
F2RET 2 LTabledD L H51cu ), EHERTIZALT X REPOHBFRICEEEN L WA
BHEBRCIIREPHOUBERNA P AFRICE 2L, ELCREPOMBARIEFR LY
EHEBROFICHSICE Nt hbhr b, ALTEREPOMBERIT . EEN L BHES
B ZAICLREA, TOERTIE, FO7ay 7813 LA YEN W LD Figdd & bh
5(ABOZHEERPEETLZ VI L),

) ERAE D Win-stay-lose-shift( WS T) & & ") BRI E ? Win-shift-lose-stay (W S H) iz
DWTLEREICA 7T oy JENDELHAR L EREEELZ Table 10l R L TH 2., bhb 1
3 S 2B THLADMBE A LMD EFENTHEERIZD AR L F-D(Tablell), WST
—WSH, 70y 7Bl USEBREDIENXHEIER (ABDOMR) »"EETHLNT,
FNERRTHEFigln )itk s, COFBLKAERAIECRWEAE2 7ay 71t
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Table 5. - Mean rates of error responses and their SD’s during four blocks of the

acquisition in the mentally retarded children

Blocks 1 2 3 4

Group Choice units M (5D) M (SD) M (SD) M (8D)
1 .41 (.26) .26 (.32) .24 (.31) 11 (.18)

2 38 (.22) .23 (.24) .12 (.22) L1300 (.22)

RW 3 52 (.25) .42 (.33) .32 (. 40) .27 (.36)
4 - 40 (.30) . 36 (.34) .24 (.26) .17 (.25)

5 48 (.24) .44 (.29) .33 (.33) .22 (.32)

6 55 (.30) 42 (.27) .35 (.29) .26 (.34)

1 .41 (.36) .33 (.36) .30 (.41) .23 (.35)

2 .38 (.32) .31 (.36) .29 (.38) .22 (. 30)

RN 3 .56 (.38) .45  (.35) .35 (.39) .35 (. 40)
4 .38 (.36) | .28 (.32) | .24 (.36) | .25 (.32)

5 57 (.39) .45  (.38) .32 (.39) .31 (.38)

6 .62 (.40) .58  (.35) .45 (.42) .38 (.41)

1 .38 (.24) .38 (.28) | .23 (.22 .31 (.35)

2 .44 (.33) .55 (.30) .35 (.34) .25 (.31)

NW 3 .61 (.33) 44 (.31) .45 (.36) .33 (.35)
4 .42 (.29) .34 (.25) .29 (.27) .20 (.26)

5 .49 (.30) .49 (.35) .49 (.37) .31 (.33)

6 .54 (.30) .54  (.35) .40 (. 29) .37 (.39)

0.6 | N
N-children M-children
: A
Vd

Rate of error responses

L 1 1 L

b

0.0

2 4 3 5

6

" choice units

Fig. 3 Rates of error responses of the aquisition at each choice unit in RW, RN, and NW
groups of normal and mentally retarded children.
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Table 6. Analysis of variance based on Table 4 and 5

Source df SS MS F
Between-subjects 119 82.1387
N and M C 1 0.2420 0. 2420 -
Verbal reinforcement D 2 2.7576 1.3788 1.99
CD 0. 1541 0. 0770 -
Error (b) 114 78. 9850 0.6929
- Within-subjects A| 2760 | 242.0033
Block of trials B 3 17. 5428 5. 8476 51.60*
Choice units B 5 12. 5783 2.5157 15.66*
' AB 15 0.8822 | 0.0588 1.35
AC 3 0.1188 0.0396 -
AD 6 0. 2466 0.0411 -
BC 5 0.6713 0.1343 -
BD 10 0.7971 0.0797 —
~ABC 15 0. 5679 0.0379 -
ABD 30 1. 2914 0.0430 -
ACD 6 0.5741 0. 0957 -
BCD 10 0. 6506 0. 0651 -
ABCD 30 1. 0032 0.0334 -
Error 1(w) 342 38.7610 0.1134
Error 2(w) 570 91. 5660 0.1606
Error 3(w) 1710 74.7520 0.0437
Total 2879 | 324.1420

N : Normal children, M : Mentally retarded children. * P<.05

Table 7. Mean rates of appearance and their SD’s of error factors ALT and REP

Blocks 2 3 |
Group Error factor M (SD) M (SD) M (SD) M (SD)
o ALT | .49 (200 | .36 (270 |.20 (.30 [.23 (.27)
w REP | .36 (.22) | .28 (.22) | .22 (.24) | .21 (.26)
. ALT | .55  (.22) | .50 (.29) | .38 (.34) | .31 (.29
N-children RNV pEp | .37 (2n) | .38 (23) |.3¢ (30 .22 (.23
Ny | ALT | .50 (.24) | .47  (.29) | .33 .32) | .22 (.28)
REP | .46 (.20) { .38 (.33) | .29 (.29) | .19 . 26)
aw | ALT | .49 (.30) | .39  (.34) | .28 .30) | .14 (.24)
REP | .42 (.24) | .38  (.30) | .30 (.30) | .27  (.33)
, ALT | )34 (.36) | .27 (.26) |.21 (.30) | .18 (.28)
M-children  |RN| prp | 65 (.35) | .58  (.40) | .43  (.44) | .44  (.44)
W ALT | .42 (.30) | .29 (.25 | .31  (.29) | .22 (.29)
"| REP | .53 (.32) | .53 (.36) | .38 (.33) | .35 (3D

ALT : Alternation with respect to position, REP : Reptition with respect to position.

_7._
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Table 8.  Analysis of variance based on rates of abpearance

of ALT and REP in Table 7
Sourse df SS . MS F
Between-subjects 119 26. 2845
N and M cC{ 1 0.0974 0.0974 -
Verbal reinforcement D 0.7290 0. 3645 1.63
: CD 2 0. 0086 0.0043 —
Error (b) 114 25. 4495 0.2233
Within-subjects 840 72. 2569 .
ALT and REP A 1 0. 2785 - 0. 2785 —
Block of trials B 3 6. 6946 2.2315 55. 38*
AB 3 0.0982 -0.0328 —
AC 1 3. 0005 3.0005 9. 81*
AD 2 0.5171 0. 2585 —
BC -3 0. 0290 0. 0097 -
BD 6 0. 0556 0.0093 —
ABC 3 0. 1167 0. 0389 1.18
ABD 6 0.1824 0.0304 —
ACD 2 0.9141 0. 4571 1.49
BCD 6 0.2732 0. 0455 1.13
ABCD 6 0.2197 0. 0366 1.11
Error 1 (w) 114 34. 8530 0. 3057
Error 2 (w) 342 13. 7811 0.0403
Error 3 (w) 342 11. 2435 0. 0329
Total 959 98. 5414 '
P <05
0.5
0.4
3
§ 0.3
g‘
2,
&
w 0.2
o
2 —o ALT
[
0.1
o-—--0 REP
1 . 1 1
0.0
1 2 3 4
blocks

Fig. 4 Changes of rates of appearances of error factors ALT and REP.
ALT : Alternation with respect to position.
REP : Repetition with respect to position.
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Table 9. Mean rates of appearance of ALT and REP

in normal and mentally retarded children

ALT REP
N -children .39 .31
M-children .29 * .44

* p<.05

Table 10. Mean rates of appearance and their SD’s of error factors WST and WSH

Blocks‘ 1 2 3 4

M (SD) | M (SD) | M (SD) | M (SD)

Group Error factors

WST | .37 (.19) | .37 (.25) | .24 (.27) .24 (.28)
WSH | .47 (.18) | .32 (.24) | .28  (.29) | .24 (. 30)

RW

WST | .45 (.20) | .48 (.25) | .34 (.23) | .30 (.26)

—hi RN
N-children wsH | .51 (.15) | .47 (.23) | .38 (.21) | .30 (. 25)

WST | .52 (.19) | .43 (.28) | .35 (.30) | .24 (.28)

NW WSH | .49  (.18) | .50 (.22) | .29 (.23) | .22 (.25)

WST | .47 (.19) | .41 (.26) | .30 (.39) | .22 (. 26)

RW WSH | .47 (.20) | .33 (.22) | .24 (.23) | .20 (.25)

WST | .47  (.21) | .39 (.23) | .30 (.27) | .30  (.26)

M-child
children RN\ wou | ;1 (13) | .45 (19) | .37 (.20) | .30 (.25)

WST | .50 (.20) | .42 (.19) | .41 (.29) | .28 (.25)
WSH | .50 (.21) | .45 (.22) | .38 (.25) | .31 (.28)

NW

WST ! Win-stay-lose-shift with respect to position
WSH : Win-shift-lose-stay with respect to position

waST@mﬁ$ﬁWSHm%niOﬁeme_&rEﬂwaéiiﬁbéo

| HERGIED Preference(PRE )iZ, 1 R1T6 HIRBEMUTNT—FHDMEZEAZ &
5, BRICZNDE S B oI BHERIE 2 X(24)° =0.031T20 A H#90.6 ADEI AT &
5, 8T, EBICPREZ#RL 7B, EERHARW, RN, NWaHRHT, 2nFh24,
1%, 2%, WHEBEBHROLIHTENEFN2L, 0&, 64 THE, TNHPRE%ZRLZE
I2oWT, ZOHBARE L BRIEEOIEILERMDIORITHIZ DWW T, W IETAHS L, Fig
DESITH B, 0.6EFEKRETTHRE (FHRE) L-&R, E¥RTII3I>0SEMEIE
2IAICLT, 1, 2870689, 108173 TIXTPREUBAFEHIEBRIEEIVFE
CEV, FLCREMEFHROEA, SEEAEMNCAT, HICRNECBWYTPRE B3
DIETHEL, BT, SRAITET TCEAREELNDENFETH 25, NWETIE, £1, 2R
TICBWTOAREEEYH b,
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Table 11.  Analysis of variance based on rates of appearance
of ' WSH and WST in Table 10
Source df SS MS F
Between-subjects 119 29. 9064
N and M C 1 0.0137 0.0137 —
Verbal reinforcement D 2 1.1232 0. 5616 2.23
CD 2 0.0782 0.0391 —
Error (b) 114 28. 6913 0. 2517
Within-subjects 840 34.0012
WST and WSH A 1 0.0032 0. 0032 —
Block of trials B 3 6. 6227 2. 2076 47.06*
AB 3 0.0374 0.0125 -
AC 1 0. 0429 0. 0043 —
AD 2 0. 0679 0.0339 -
BC 3 0.0711 0.0237 -
BD 6 0.1419 0.0236 -
ABC 3 0.0142 0. 0047 —
ABD 6 0. 2299 0.0383 2.16*
ACD 2 0.0832 0.0416 1.09
BCD 6 0. 2275 0.0379 -
'ABCD 6 0. 0542 0. 0090 -
Error 1 (w) 114 4.3411 0.0381
Error 2 (w) 342 16. 0415 0. 0469
Error 3 (w) 342 6.0610 0.0177
Total 959 63. 9078
* p<.05

- ———e WST
. O----0 WSH

._.
™o
w
-~

blocks

Fig. 5 Changes of rates of appearences of error factors WST and WSH in RW, RN, and NW groups.
WST : Win-stay-lose-shift with respect to position.
WSH : Win-shift-lose-stay with respect to position.

1T PO RGHERH MBI OVWTELIIAT VA I4 7THD (§4bHLALTERE
PO—F 0 HMBHES 1 Tl 50, % 7213WS T WS HOMBERN—F 271 THiH20) & 5

L, 75w B 1 RIFL TR
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Error
responses PRE

1.0£ X——x o0——0 RW(2)
*—=-X o0----0 RN(1)
o.9|4_\ x—-—X A—.—.A NW(2)

/2]
@
[} g
£e P N
55 0.4 oo
g . U , .
a8 X—i gl X
g503fF \ /
ot et * /
(o]
; 302} ks
oS
[afia4 0.1 N-children
0.0 1% 34 56 78 91012 34 56 78 9-10
trials

Fig. 6. Changes of rates of appearance of error factor PRE and rates of error responses during
10 trials. Numbers in parentheses are numbers of Ss who show PRE.
PRE : Preference with respect to position.

Table 12.  Number of subjects who show strictly stereotypical

responses through at least one trial during the acquisition

G Error factor | ppp ALT WST WSH
roup
RW 8 | 12 6 8
N -children RN 10 11 6 2
NWwW 11 12 8 4
RW 12 10 8 4 .
M-children RN 15 12 4 6
NW , 11 ! . 8 12 10
0.6 T
§0.5) oo RN *{ R
= &=—.5 NW -’A}---O’ K \'\\A-/ -
% 0.4 | NN a
e 0.3
. !
3025 0
s / N-children M-children
2 0.1 f
[+
Q: 0 0 \ N L 1 1 Iy 1 . i} L 4
| 2 3 4 5 6 1 2 3 4 5 6

choice units

Fig. 7. Mean rates of error responses at each choice unit in extinction of normal and mentaily
retarded children. Numbers of normal children are 15 for RW group, 13 for RN group, and
14 for NW group, and thouse of mentally retarded children are 15 for RW group, 9 for RN
group, and 10 for NW group.
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Table 13.  Mean rates of error responses and their SD’s during
three blocks of the extinction of each group in the

normal children

Block 1 9 3
Group Choice unit M (SD) M (SD) M (SD)
1 .04 (L11) [ .09 (.26) | .18  (.24)
2 J18 0 (L21) .24 (L23) | .11 (.20)
RW 3 | .18 (.21) | .21 (.35 | .22  (.23)
Ss: 15 4 .27 (L30) | .31 (.28) | .27  (.30)
5 .33 (.32) | .38  (.24) | .44  (.40)
6 .51 (.32) | .49 (.32) | .51  (.38)
1 .08 (L19) | .10 (.20) | .10 (.20)
2 .28 (.34) | .26 (.32) | .26  (.32)
RN 3 18 (L21) | .23 (.24) | .23  (.24)
Ss:13 4 .33 (.35) | .31 (.33) | .38 (.32
5 .28 (.29) | .38  (.39) | .38 (.32)
6 .51 (.36) | .51 (.36) | .26  (.27)
1 17 (035) | .19 (.35) [ .19  (.37)
2 140 (2 | .21 (.35) | c19 (.30)
NW - 3 | .24 (.37) .21 (.37) | .36  (.34)
Ss: 14 4 .36 (.37) | .40 (.42) | .40 - (.36)
5 .40 (.31) | .36 (.37) | .40  (.38)
6 .36 (.39) | .38  (.35) | .38 (.35)

HEICEBPIC B TEHBKEIEL 2EDEEBRNBRRIEEIZOVWTL 5XTA b,
BEMDEGEICHEIHDNDT, REBEIN—7"04,I129T% 5, Tablel3 & Tablel5iz .
EFERBLUOHHERRORWE, RN, NWHOEEERRIGE L EEBRFEMEH KB
M EICRLTH B, ZN5DGFTESITOFERIL, Table 14 L Tablel6icRL TH B A5, WT
2B TL 72y 70ME (ADHR) IZAEE T, BIREMORMRIIIEF RORWH,
RNBICBWTHEETH 5.2 THERIREAINCE 7N — 'N)i‘Fi’J ARG R $ 5 & Fig?
DL D,

% =

EAE BN ELAE I BT B 6 BIEML BN RE 2 LD TR 2 L, BHMICBY
.%%%m@m%i EHERICBOTLHMBEBRICBWCTL RWEAEN, RNEHNE
IS A LMD LODHEICIEE > 2 EETE V., BVERSMHERALZINLD,
SHEBRIBICL2ECEHE Y AONT, RE—HOLENREI»FHERRORN L NW
THUCHEL ThL ) B ALNEZE, LD DITRNTEZOBY)EROMFEIVEHTH 2
ZETRANT, :

HEBEICBWCD, HHEFHE TR RWEDBRRIGEHI M 2 BEC B LKW HR A A
LB Z LS, BEBRABEICRELERIALNL G, BIOHMEBREORNE: NWE
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Total 14.  Analysis of variance for each group based on Table 13

Group Source df SS MS F
Block of trials A 2 0.1021 0. 0510 —
Choice unit B 5 4.7687 | 0.9537 9.33 *
Subjects S 14 6.1663

RW | ' AB 10 0.3473 | 0.0347 -
' AS 28 1.5646 | 0.0557
BS 70 7.1572 | 0.1022
ABS 140 6.4305 | 0.0459
Total 269 | 26.5366
Block of trials A 2 0.0370 0.0185 —
Choice unit B 5 2.7179 0. 5436 4.04 *
Subjects S 12 3.7056
RN AB 10 0.6980 | 0.0698 1.37
AS 24 2.9383 | 0.1224
BS 60 8.0722 | 0.1345
ABS 120 6.1045 [ 0.0509
Total 133 24. 2735
Block of trials A 2 0. 0820 0.0410 —
Choice unit B 5 2.0833 0. 4167 1.38
Subjects S 13 6. 3268
NW AB 10 0.1720 | 0.0172 -
AS 26 1. 4735 | 0.0567
BS 65 19.6018 | 0.3016
ABS 130 4.4947 | 0.0346
Total 251 34. 2341
* P<.05

2BV, BRERS»LNE VI EiE, RNONHIFBEDOEILELBTHWLE0 LY, *
ZNWONSIEDELEZBF T2 %5), RNONLNWAONL#ILEZIZEA LR
TEHT, BRICERITHZ2HIL5bL TwbDTirdzuhrtEbNb,
KRIZCEEREBHEBROEZETHIY, TRLEENE2ORE TEBOREIE N2
DIREINED, HFVHEETII L, LirL, BYERMTOERIIEED REHERDE
WEIZSENIRL TS, Thbb, HHEFRTIBVERALT X &L (ENER
REPOHHEIFFIZH , ZHZLEIATLA I THREEZTLEZABICLALNS,
g7, RVEFREPLHML T 2RV ERHPRE # Ry BIIHRHEFROFFIZRN,
NWEIZZ£(, S5ICRNETIIPREDHIHLE . ki, HEEBRE T, FL
WVEZS D22 LEIEN)ZEY, TORCERNDET, B-o& N L L2F#HEL->Tw
b, WHEBRIZBWTL, EFRTIRIBILODEIRET FBRIGEIEL, HEOERE
P (BEEIZIEWVIZE) BEES L T DX HMTH 55, BREHRATIE, Znk)
TBIREAIC L 2ERIBEAE LY, ZOBEEBBROEREINOBRILEL D L IEHIEHZ T
LTwaETIE, MENEIL, WRIENNEHETEL T,
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Table 15. Mean rates of error responses and their SD’s during
three blocks of the extinction for each group in the

mentally retarded children

Block 1 2 3
Group Choice unit M (SD) M (SD) M (SD)
1 .29 (L34) | .22 (.36) | .11 (.20)
2 .16 (.24) | .16 (.29) | .18  (.21)
RW 3 130 (L20) | .22 (.31) | .20  (.29)
Ss:15 4 .27 (.35) | .36 (.39) | .40 (.35)
5 .27 (030) | .29 (.38) | .38  (.34)
6 | .24 (.33) | .20 (.29) | .31 (.33)
1 .26 (.31) | .30 (.37) | .15 (.23)
2 | .48  (.42) | .41  (.31) | .37  (.40)
RN 3 .33 (.35) | .44 (.31) | .48  (.42)
Ss:9 4 .48 (.42) | .56  (.27) | .56  (.27)
5 .22 (.21) | .37 (.40) | .56  (.35)
6 | .41  (.31) | .22  (.36) | .59  (.41)
1 .37 (L41) | .30 (.46) | .43 (.37)
2 | .43 (.42) | .40  (.39) | .50  (.37)
NW 3 | .37 (.35 | .43  (.37) | .30  (.38)
Ss: 10 4 .47 (.31) | .50  (.34) | .40  (.39)
5 .43 (.30) | .43 (.40) | .33  (.45)
6 .40 (.25) | .43 (.26) | .57  (.40)

BRIEIRBALIC L 2EMRICOVWTAS, ZOFFBIEIELITEEEHNFHH1NICY
EOKBRBINA LD EEZLNDEEBETHLD L, BEBMTIE, 3L HORINEANT & (H
FEIZE VT E)BEANIR L, H & OBRTEA(BESICE VT 213 & BB R W EI A Y
RALN S, B IBIREMICBITIBRNEENE XL, ZOFREIZBIT 3 EENALE DR
CBHEL T, BICHMERRICBOTERNERREP»E VI L, BL NI LODRIREAT
(HBEHIEWIIE) P LBBEINLILICLbEBbNS, T bbb, ZORENEHEIZA
BEEEE, $rREERERGETH B, EIFBRIFEERO KGRIV S % 3
b Th s, BICHEAEBRTEOERIRITTHY, Figdio BT E2oM@EmI, 13-
xNaLN5,

bilbhoEniFF (KHE, 1968; #AH - #AH, 1966, 1967) T, N(3A%, HHTII%
CIEDBIHE L TOMEEL > Twd &) 2 &2 HLIC 3 DDRHEE LT,

ZD3ONEHHEIE, Thbb, 1) NiZAR, E0BtHTHs, 2) Na¥ZErriic
Hnént%%%%tﬁﬂmﬁmﬁ%ﬁﬁT%oméﬂ)lo,NﬁEmﬁ%ﬁ%ﬁ%Té
TENADBELEBTZINRE L, 3) KEHEHRIZESIESTS , EERRICREC,
PEIEe f1 AR L T\ % (Lewin, 1936; Luria, 1963) %) = 2 &, [ UBMESHIEEFz
HBLT, NZFBINTHEEVIILZ2ERTIZE, Thbb, NPFRDMILELFE
PICEET LI —BRETH S,
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Table 16.  Analysis of variance for each group on Table 15

Group Source df SS MS F
Block of trials A 2 0.6255 | 0.0313 .=
Choice unit B 5 1.1379 | 0.2276 1.13
Subjects S 14 6.0477

RW ' AB 10 0.5844 | 0.0584 1.65
AS 28 1.1967 | 0.0427
BS 70 14,1399 | 0.2020
ABS 140 4.9712 0. 0355
Total 269 28. 1403
Block of trials A 2 0.2236 | 0.1118 -
Choice unit B 5 1.4952 | 0.2990 2.12
Subjects S 8 5. 1989 :
RN ’ AB 10 0.7394 0. 0739 —
AS 16 2.6653 | 0.1666
BS 40 5.6159 | 0. 1404
ABS 80 6.0754 | 0.0759
Total 161 22.0137
Block of trials A 2 0.0037 | 0.0019 -
Choice unit B 5 0.3019 0. 0604 —
Subjects S 9 2. 0648
NW AB 10 0. 5000 0. 0500 -
AS 18 2. 4407 0.1356
BS 45 13. 3093 0. 2958
ABS 90 6. 9074 0. 0767
Total 179 25. 5278

ARERTIIEFRILBENEIL, THHEBE T Lo 2N E D, RNENEBMERIF AL
N2 ZERBBETRICBNT—HOMENRIFOIHARN CRICEHETH 3 = & S0 b,
FHEZRTERLNEEZTENH ). NYKRENEHTHE L EZ T BHEH I
24\ %, Spence (1966a.b) I EBRE A > F & 2 —CEHERBREIZ 2 L 55, N%RLER
LTV HEREV P L)V VDL EE2RLE, FLRANETICBIT 2EMNMBEREL2FEL T3
Levine (1963)X°Levine, Leitenberg & Lichter (1964)% 3, N AL IEDRILTH 2 & =3
L Tv» 3, Spencc(1966a) 2 :#IREFA (L) FFBOHEIC L L, Noier 5 2 7w
BLEZ EBNEVCIEERCEHNES 8 4 » BYDHHEMmEHR(EHELS14F 3 + B,
1Q62.5) kD KR&EHh o7, T4bb, EFERTIE, BlLiZOowTMLB~ALnwEE, NW,
RWad ¢nsdsd, R, W, NOBILIZOWTHBAL 2BRIEN L b, —HFEHERA
TiE, WTHICLARWHIRREN TS, FLT, TNORKBR2HLIIEHEBRTIEIN
NEEAEIZ A BT EEL B, EERDOEHFNZENBEILEBL T2EH LY £H
S l2lzd EBIRL T3,

2BRBEOEAHFBIZOVWTIDNSERILNOHMA AL TOMELFANS, 2T TOW
%2 BT, Spence’, (Spence,1964a; Spence, Lair & Goodstein, 1963; Spence & Lair, 19
65) (INWIIRNLNEN, RWEINWENENZHAELLWATHBLEVIFERERLT
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V5 %%, Iwahara & Tanabe (1963)(z L #Lid, EAKEHICBWTHAIERND L FEEEREL
—% L, BARETRLLAHETHE v, 28 - AE1964)13, HREOREE I EH W
A, RWARNENWI ) MBI THRIINEDL, ZAIERCES, ZI L hbdEw),

F72, 44(1966)13, HRICOWT, RWEBHTTIENWRRN L D FEEIBGEHREL
Twd, Zhbild, WINLHENEHFEE T, RERICBIT 2 REES (ME) U #rE
CIXRL DI EEMHL B, —BICEREENICD, FLRERENICL, BEIR
BENEMRETH D EEHLN TS DT (Werner, 1944), HEIZ BWTAREWICZ B2 5 K5T
TLHbEEZILND,

KICHFBRICOWTA S, bILbIUIEDHTR (AH, 1968; #AH - #H, 1966, 1967,
1969) I2BWT, EHERBHMEFROFLEBREIBRLLIZEZHRE L. T4bb, EW
RIZEMRICEE» L, BHEFHRIFEIERMICREZE»EL L VW), KEBETIE, F
BBRELY LEEBRICHEROEZERI S LbNTWE LB 2, b, MEEHRIC
BII2EEENMOERLHERRICE(BAL TWEEZLNL ), TN b,
EHREEHERRELOMCBBIEELErALNL LY, 20BBOHML A TER
DHBZENHEIND (BT, RIVBERSHOELLLERIITLH). SEEBILEICLY
SR B, EERIDLEREBRICBIIWEEITERHITHL I L%, HEEHRHS
INTH B2 &N, ZOBBIE, W OLDHEHEL LWFETH 5, Kendler & Kendler
(1959, 1962) N I imFE*PZeaman & House (1963) DIFE Bt ¥ TR TE L 5. 7>,
Luria(1961)(3, ARG BBICEML 2B 2R Twd, Fuck s &, HaEs IR
I#%rmef ITENC SRENF A ) 2 BB L v 2 2122 R T % E B (motor
system) & 5355 (Verbal system) D5rBRIREEIC H ), 20728, SREHENZ LICITabHN
HRIGIIAELETH ), THOEILICIKTFEL, RIEEE»LTHLTLET L L, H#MER
EOREAITHELTLE S &9, Demy(1963) 4, ZnENHXBKHSEYHANEENE %
L T b, AERIIEREESNLHHEFE T, L L Husband (1931a) D\ 9 L5 Ic EH R
IR (Seguence) DEBTH B Z &0 5, SBRIEEAO S TRAETLICE(RM) A %_
vz rd., ZnZ ki, RBOEEFEEREL 72 Warden (1924) DFE R SR
9. :

ST, BYVEBERGTICOWTHEZ &L ), u,\')%‘—lilﬁﬁ)?@#*% BWT, EHRLHEHER
ROREHERICE VDA LNDE, Thbb, HHEHFRTIIRYERALT &LEL TRY
%@REPmmﬁ$ﬁ#ﬁt%wo:m%@%@ui%ﬁﬁiﬁmwﬁﬁ(@ﬁﬁu)WE

SICEERICIT A bNE LD TH S, bILLNDROE (FAH, 1967, 1968; AH -#AH,
1968) 3, EFROEMERROMICARZLY %, SHEMILEMICZELSH), NWR(Nr
WENW, NrigNOBEREZERL TH 5) T/J\‘S( RNZTKE, RNRIIFEULES
BT GRRT 2LV ETLRRDERZTL, BEEHETREEC L ZEI»T L
(&V‘gk?ﬁfﬂﬂﬁ)ﬁ’ ANTWd, ZLT, SLICAWFRE T, BYBERALTH»IES
BRI NREMEBRCAEICE ., TOBRVERALTI, Harlow (1949, 1950, 1959)iz B\

TR HIFTohv, ZRRINICBOTIRITIEA A LN EWHLTHAY) (Behar,1961;
Warren & Sinha, 1959), % L T, Reese(1963)i3, ARz BT 2 BRXARIMEERIZHIZIL
MEEMHL D LHICHBET 2w, LrLeds, 2ORITAL AL, BREEHEY
T, ZOBDMEIEL ALNL DT, HELZHFEINDI L 5IE, EBROERESTNTH
B LNV OFEETH DB L2 b, RFEIBENL LV~ TOYETHS I &I BH
LTWBDTldeh b)) b, BT HIZ, MENL LD S DEMNREBRDOTER IS TH
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HTHDLIEEZTRBELTWEEELZ L) THZEIRTFLAIA T RIGERL 72 ASKIC
bAabNb, , ‘

F/7:, RVERPREZRTHIIFHEFRR, HRN, NWEIC£{, E5ICRN#ET
IZPREDIIHIL BV, T4, Harlow (1949, 1959) Hsposition habit & 0 A 724 D2 A4
2, REBRD L ) L REESHULHEHIEH 255 VWDT, AHNEE Ly MoBEEL 2258
RHb, TNLICEDE, BEEORMERRICBVT, BENRKRHERRRPIEERIZEIT
&Ny, FRERBINIESRICBNT, INVEBELBNVERTH 3 L\ ) (Ellis, Girar-
dear & Pryer, 1962; Stevenson & Swarty, 1958), AN EREHRORN, NWENE
Riz, INLHIE—BT 5, ZHid, NOBLELGERINIZCWILEERLTWEEER
Lbitd 9. L CLuria(1961) x5 EBR & EERDTEREZRT LD LERTE L, &
LI, NOPEREDEIELZETLEEZDL—BEETH S, $72, HEERZALEE
BINEINLDRRIIEBRTE L, B ERWS T, Harlow (1949, 1959) 7 differential
cue error|Z 721, Ellis et al(1962)ic L #Lid, EEHFETR L EHERRLEOMICIZEA
FEFEC, L2AWELLpR)REVEV), BOERWS T Lot BHLBGEOH 58
DERWSH:NEYS:LA5E, RWENE2 79y 7ICBWTIWS TOHBREHASAWSH
NDENEIVAEBILE NI EIRENTV S, TNHNDBNERIZ, ERORTERIREL)D
ERBRICEFBELTWEL0T, SERIEFFICIZEBEVIELRLT VI HICEbN A, &I
TRV ERREPRBIERPRE L FOFICHSERNT TR LIICAZB, Zh
X, ZRREOBHEICL 20 bHN T v,

BT UED S ) 4B HEBRICBIT 2BV ERSHOER L EORITHSLBRICEL YD
BOHEORRELINBL AL, BORNECE VT, MEESOIZIZRALESRICHEL
THHEBROFI»HEHETII L WITRELE > Tz, ZOREREIEIGEERDE W 0
I2ALNS, Thbb, ERBGICALU»LWPREMDEWZ &, b EEELREP
FZLBLL, LIFLIEZENSLDATLVLA AL TEHERBIZE WA Z EEXBR N BRGSO
R bbhb, '

BEIEIRBALI & 2 BHRICOWTRET 2, T4bb, HRESICEWEREMND S
BREGEFBATEZ e, EERBIUVHEHBERBREILALND, ZHIZRFICLERR &
bEz2bohd ), BHRBEOEMEN S ) kMBI RS L0 DT, SEFBOHEL
b&EZ LI, ILHOLNTWBIHICERBFEEBIZBWT, RINFSELZHCTRIY R} %2
—EREF TFEI LR, RFIEBRTIHEENORIINGLE L FBORS L OBRFET,
LIFLITRIIMMEBRIR E L TRIAZI NG, FHRDEGHRREN T DB BCHEEMBRICL R
ST BMREHS Z N ZNREN TV (Fig?). AMORBEZICE T, 2ok ) 2,
Warden (1924a) 2"B#1 TH A 5o % DT, Husband (1931a)%°Brown(1932) 7% Xic a5 5,
L#»L, Z#5 (Warden, 1924a; Husband, 1931a; Brown, 1932) (3, HESLHESIZIEWE
TANHREE DB EFEENS L), 72, Hull(1932)12, HEDERHZ &4z, &
BADBEN)DPREIFENEITE L LICBEMEWE 250 5T %0 b s L EREL T 575
L2 L, THEFENMBOEBRBICBWIDARLRL, 2BV ELEHBANHH» LB H
WAL TS ERERT 2% D H % (Spence & Shipley, 1934), SEEXH DM BEMMREATY,
BFETERICW I E T - 25 ROM& 5745 L5 (Hovland, 1938; McCrary & Hunter,
1953), %72, McCrary & Hunter(1953)iz X #1ig, %?’”ﬁ%ﬁﬂﬁﬂ)?ﬂiﬁEﬁ‘-ﬁﬁ?ﬁﬁﬁ?ﬁ?ﬁ‘
CHMBRIEHETERT UL, SBEROTCN L CDEE B RE SN2, i
EHREANEBRICOWTRIIVEMBR L A2 25, BIEFRI) X FOMBHIZEY »s
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%<, —FHBEITRFY 2 P ORRIBIZEY) A S & ) iFZE(Barnett, Ellis & Pryer, 1960)

LY, RIMIBEMBIZ OWTIERZEELH L, WTHICLTH, FHEDZINIIBER

PEFEBENIBI LN ENIEERBLUBMERRLDICEZ 5. INY, FERICH

b\f’%%@%ﬂilﬂi L B0 E G H i/\fﬁ’fﬁp‘J‘Lﬁ’ FAUE e b, BB, F3BIRBAO
MEOCENE W Z & DFERIZ DWW TIEBEIC RNz,

= 9

ITHHMEGOFL WEMERR IR &I2, 6 #IREN 2RO KEE @m&%%
BoBRLEEZT2bESZ LI2LY, SEBELD 30@1"&’“\*@: $%4htH, RW, RN
BYUNWOBRERS, &51B)BRAME B Lv, ¥H BROBH % BB & MES L
72,

ZORBIKNLE S Th -7, | |

1. BHEHICBIT2EHE®boRRIE, EFRICBTLHEMERRICBWTY, RWas
T CNRNDE LR DA L 172, : '

2. BYEBERSNO#RLAD L, —HFOMNBNREFH»FEHEHRAORN & NWTHLICH
LThi) % Aabi, HRNT, 20BR)BEROMFIHGEETHS I LHTE NI,

3. WHEBRIIBWT, FHHEBRTRWORRKIGEI MO 2 FEIZH LKV E@L A LN
LA, BEEMILERICKE EZA LN L2 T2, '

HIZRNENWORBRIGENEDNALN LWL L EZDBRREBEIGVI EhH, RN
NWOHONIIEELB T LWwEEZ 5N b,

4. FHREEMEBROZECTH D2, TNLBREIBLORETERNS S 2 L0
AN, BHYBERSHL LWMEDRIGHERDECYPRINDZ, TobbBMERRTIIRIE
[X] Alteranation with respect to position & 82 L T Repetition with respect to position?) HiEHER
DL, ATV ASA TG L Rb2, 31 ZEERepetition with respect to positionki
$ELL Tv» B Preference of Position% /i3 (%, BHEHRHORN, NWIc£<{, E5ICR
N i3 Preference of Position DM L BA - 72, ZH L HICHEHEHRICEBNT, [ﬁ]l;;{\j‘_%
AN ZLEREV) Z LY, ZTORGHERD ETREHE - T 5,

5. BINHALIC L AVEMRICOWTAS L, WMEELLBENRTIE, BRERICHOERE
LL@E FHRLC, B EOBRELIT B EHEA A L L2,

WERBRETIE, EFRTIZHBEAEVEREAZ CBREUCEIME DY, BHERRE T,
FNL G HMERIZALN L2, ZZIDBENEBNENERIRENT,

5 B X B
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The Effects of Verbal Reinforcement Combinations on the
Two-Alternative Sensory-Motor Learning and Extinction
in Normal and Mentally Retarded Children and Analysis of

Error Factors

Michihiko Matsuda

The experiment was designed to examine the effects of verbal reinforcement combinations
on a sensory-motor memory learning and it's extinction in normal and mentally retarded child-
ren and to analyze their learning processes by the error factor analysis.

Two alternative maze with 6 choice units was used and Ss learned the maze under the
condition of closed eyes. In each choice points Ss were asked to choose one of two alternatives
which they thought correct and to make their finger run along the chosen way of the maze.
One of two alternatives was set as correct value. After each choice Ss were reinforced
according to the conditions of the verbal reinforcement combinations, that is, RW, RN, and
NW. We defined the criterion of learning as the state of all correct responses in a trial with
6 choice points. After the acquisition, 10 trials were continued without any reinforcements,
that is, extinction. '

The results were as follows:

1. There was the tendency that both mentally retarded and normal children learned fastest
under RW and slowest under RN condition.

2. Performance of mentally retarded children was inferior to normal children in the acqu-
isition. Findings from the analysis of error factor showed ‘that Preference with respect to
posftion, Repetition with respect to position and stereotypical responses were Strong in mental-
ly retarded children especially under RN.

3. From the results of the extinction, it was suggested that N with R or W scarecely

obtained positive or negative reinforcement value.



