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The Exposure to Changing Reinforcement Schedules with

Accompanying Rules Increased Sensitivity to
Reinforcement of Behavior

Naoki Yamagishi

The purpose of the present study was to examine the effects of
changing reinforcement schedules with accompanying rules on sensi-
tivity to reinforcement schedules of behavior. Five of ten students in
one group were instructed to press three buttons for avoiding point-
loss under a single set of multiple schedules with accompanying cor-
rect rule labels, and another five students in another group were ex-
posed to the other set which changed once during the avoidance
training. Rule labels which described reinforcement schedules, were
always correct in both two groups. The group, exposed to the single
set of multiple avoidance training without change, continued re-
sponding as previous training, under following test phase in which
no avoidance schedule and rule label. The other group, exposed to
the sets of avoidance training with a change, decreased the rate of
responding under the subsequent test phase. These results suggest
if the sets of reinforcement schedules with accompanying rules
changed and then participants followed them, sensitivity to changing
reinforcement schedules is enhanced. Hence, this study demonstrat-
ed that the history of rule following does not necessarily decrease
sensitivity to reinforcement schedules of behavior but increase when
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one experienced changed reinforcement schedules with accompany-

ing rules.

EC&IC

TENEZ DRI & o OBBREEIZIL T 5. ZIUTA T~ M5
DUORERFEHTH Y, AMZTTh A RBWHEIZB W THRS N
7z, WO CTHEERFEETH L. +RT ¥ MEHDITFOIEARFE A RIL I
WHEAMTH 2205, T8% &0 £ KRR, FIZAMIZOWTE 2%
G, B LOPL MR LD FE TEERICAHIEL 9 4. Skinner (1969)
3 E OGO —B & U TRIEMB IS 5 L UV — )V SZRCATE) % HL
DB, BEEURATEANEZ DT, HLVIEHET 2 EROTENS 5
L9 BRGE, WY RIS BB T2 L REERTH D &
EFL, Thafll LT 2oz s nzaplfilEi:, SN
12, MBIEETEDLL)ICRD T EERL, V— VHRATE & e
WATEN DI % 4T o 72, SNV — VEERATEIIRDOBE Y Th 5.
Skinner (1969) (&, ZE#0 Ty szHFT (baggage claim) TRIHL T
W5 100 IZEDA =Y r —ADHNEL, RADA =75 — X% FEoTL
52 RSN L) Bl 22 CE ORERISTE S X OOV — VAL
FTEVESIAL T, KBS ANE, ZORANDA—Y r— 2% /B2
WL, EALT—=ARBHNT VLR WD, F—ADFEFHRIHS 7z
HafFoTwad, LeLr—ADETHHERILTwA70D, 129D
MEFICHERTES, FIFT VT — AR F 2y 7 $52 810k
b, TOLORLLOEHEF v 735281060500 LN
v, FIT, ~EF v L —AlTFa = DL bDOTHIED
FT52ET, ALr—R% 2Ty 7 LaWTHER BEAICHET LY
LIS ZENTEL, 20L&, F3a—27DOHIH Sdelta T72b
LEOFHHEE 2, ZOX) BFrr) 2EY LTI LT, F UMWY
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EEHEREE T A2DT OO LI L W REZEITL 2 LN TE S,

BB, Fa—ZDHDODWI A= — A3 T 5 &) 1&gl
RABZET, ZOEEZHNONCHI EM S EPWETHL. LT,
MWEDSDIEER LICHODF a— 27 OERIT L L 258 L2E
L, Fa—7OHNIOWTIEE S N2MME A F 28T B1TENE, FHEW
WML TS0, [THEARRRECE RS TWLIEERLTWVS,
Z L CHIE # W ATE), &% )V — VEATE L IR, 2o %1
BRLTEESLZEINTWS,

ZNLRE, V= VEEATEN D B\ ITHORBIEATENIC &0 X ) R EA D
BOPIZOVTEE SFE LIRS fTbITE 7 213 Galizio (1979)
&, AHZERSE LT, LN—RILATEIC L > TS ZH#TE 2 L) %
FEAMEAL, ORI ANNVERILAT Y 2= VOMEDS—F L T2
B, HIVEIAR—BOEERE, STFSERFEMEEREL, 0L LR
FEIZ X 2T, BORICHED X I12R Y, HDWIEIEDLLR L R D0 % BE L
7. TORER, BORZ: U CTIIESAHEEZ: FIRATE S, SR Y -
E—H L7 HOR R TR S5 & TR HURBIEATEY & A5 LIS ) 22 178)
HERL, TO%, BURIIIREN%L o TH ENLIHOBURIBHEITE
DHEFF SN D 2 L, HuBHETENIZ NG TR R > Th, S
NBHGREDRILAT V2 — )V & DM VIR D MRS N DA, ZDITH)
DERIZE > THHEEND 2L, BILAT V2 — NV EOEMAELLZ L
TITEIDSRA T2, §bLEORICENREL LRI EEHL 2L,

COEIATEHDVEREBILA T V2= LD EHLDEELY L )ik %
J72O0%NDI20E, BN T 28R LA T ¥ 2 — L ORIEE 55
B 2 BEA D B, Galizio (1979) DEERTIE, WA H #E D TR 2 7
Va— VHMER SN FERT Y - VITEE L7ATEIER L Tw b
P, AT Y2 — U EBEIN T TH VR THHE SRy, #
L CHEEBER S D 2 — WAL S 23512 B\ THTE O [T B A 3HERE &
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NLDHRT L2 BET 52 LRI 5. FrE o BIEITEI2SEBOR I
Lo THERD L VIIHMFR S NG E, TOTENIIHURBIEITEH 5\
W= VEFRATENC T 5 2 LASTE, Wb A7 ¥ 2 — VITH#AET 5178)
TR - AERE L 726, TOITENRBURBIETIE Ry, BRI AT EY IS
BT LIENTEDL., ZOEKT, Galizio (1979) ORIMER 7Y 2 — )b
R L rdE, v — VST e & MR AT B & XS B o0 1
DOFFEENR B,

THPAHZIE, BB A 7 Y 2 — )b (interval schedule) % FIH$ % J7i:
4 dH 5. Joyce and Chase (1990) 1FEER 1 I2BWT, R4 v MNEHEFE
(B A ¥ 2 — )b, fixed ratio schedule: FR A7 ¥ 2 — ) [Z2on»
TREL AT LML, S L2WEFIZHT, SHICRDICIEREN
% [EE R A 7 ¥ 2 — )1 (fixed interval schedule: FI A7 2 a2 —)b) (2
DV 6 LT 23R LB CTREVERR A 7 ¥ 2 — VITBAT S % 54
&, MERFEAT V2 — VT CORIBOZESLIEIET D F THELL, £
DRBEERERA 7Y 2= WVIIBATT &5, BUR 2 &0, BEEE
AT 2= )VORIRIAM 2 2 A G b A EBREL, TXCOH
IZBWT, BEEIRAT Vo — Ve iRs ek, EEREA S Y 2—)b
AL TOREE, HURBHB L OEHEDOBILA T V2 — VO T T
FOSDEELDNT NG A, EOHRDMBCA T ¥ 2 — IV OZAIAE D KE
AL EWIZB /-2 L 2R L7z, & 512 LeFrancois, Chase, and
Joyce (1988) 1%, Lk b Ay ¥ 2 — VO L B—DiRL A 7Y o —
N DIEIEDZ DHRDOEEEA 7 ¥ 2 — v TORMERNZ ZAIE T B DWW T
MRt L, 2GR V2 —VORBREIZL Y, FHOMLATr Y -
AFRIC BT 2L A T ¥ 2= VONFIZOWTOEOROE I DS
T, KBRS Y 2 — VB W ULAYER T 5, 3 % b B
WATEI SRS 2 2 L AR L CVhD, TOX)ITRRAT V2 — L&l
M L7288, DUSHEE S AXITITMERICHETE 5720, @A Y 2 —
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W ETRE IV — VBT & BEPEEEBRATEIO X j % § 5 2 L ASITRE & 7%
5.

bR FL, TEIOARED ST OIRE TORM, 32 b bl
BIEC Lo TRT 322 L AR L72BE S TRETH 5. Wlli#E5 €7
VTR, B FBIMAE L RLIZED £ 312 & o TR HUIHE > T
KF95Z¢%RL TS (Mazur, 1987). ZOETIWVIE, BIEO/NS %
R & RIE S N 72K & R OEIUS BT, BIIREO /N S 7 i 2 # IR L
RTWVEVI LT Ty ba— )V EHEEOMBE L HAT 28 AL LT
R’EENTVE, ZLTHRITMWHER (Rachlin & Green, 1972) 2 WAL
FOMH (Takahashi & Fujihara, 1995) 7 &2 X o T, HEhERINATL
HEINBEZEDPHONIIH>TWA,

Z®»—7J7C, Malott, Whaley, and Malott (1997) &, AMATENZ BT
b, WhbWwhET7 a3y o= EEEOREIXHRILRLETIE % <, i
WRT VI L EFENIZ S WL VOETH L L TR LTV D, fEns
TV — UL, KRV U ARG, o 1 IENSE S LA RERD T4
WCREVHEOL—VTHY, NI VIL—)UIE, FERAVE L 2R
v, H2VIE LI EICEONLHERDNST ELLEDONV—VTHDLEL
Twab, ZLT, iz W= vofTtev7ay ba— )b EEd 2
DL, 1ROFERIZDOT2TH LB ENDERHT 2560V — )V (FhHo
) = A B — B L 720 TS 2 & 2 n2S, EOF7Eh 2k 3
L EMMICO%ND L), HEVITHRIIEETH LB EOMENL T
bRV EOV— )V (HBIEFKIC L 2HEFEIZS — PV FOFHICE 5
TRIBIAIR T 525, FOMEENE THRWZ L), THhrLE L #
L CHOEHEMNZIEOREEZ AL, BT WV — VA2 EET S
ETERTELZERRL TS, 2t BILRBIEIC & THALAIHEA
BEFLTWSEEOHRBHIZED L) RERD D> T 5 O0O/KGE
ELTHEMITS 2 ENMHETHS D
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COEHIE, AT Y A — VREBREAT Y a— VR HWA I LT,
F7oRfbIEIE 20l L C, FURBIEL IBAE, Vv — VSRATE) & AR T
THORKEZIT) TEPTRTHY), ZLOMFAPITON TS, FIZ
V= VHEATEIZ BT A58 LA 7 Y 22— x5 IREZHEIZ D W T L
Weh7 ENTHYH (Fox & Kyonka, 2017; Hayes, Brownstein, Haas, &
Greenway, 1986; Kudadjie-Gyamfi & Rachlin, 2002), #|ZifbL A7 Y 2 —
WS V= VHXEATEOEZ 2 S0 2 ZHIZOWT, Fidzhiis
G BV NZEN TV D (Joyce & Chase, 1990; LeFrancois et
al, 1983). L 2» LEURBIEIZRE T 2 E IOV TRRN itz & A
EfibhTnin,

AT, 20X) BREE T 2, FURBHEDEIEIZ OV TN
MzBEEZZEL, TWWEREEZTo7k. BAEmMIZiE, Galizio (1979)
B & U LeFrancois, Chase, & Joyce (1988) % €70 & L C, [ A r
Va—vaEAWT, FUREBLA T Y 2 VB L OHUREHED
JBREAFEBR L 72 L, BUREBILAT V2 — 2L CTwbty bE
P TERENL, WHITEAREZERL 26T, ToRED L
) BRATEAR L COME I N2 T A MEHEHICB VT, TEMEMATED

(ZZALS 2 D Tz
% ik
KERBINE

FEA 104 (B4 %, K64, FIg2025%, P 19-225%) 733
BRIZZML7z. OB~ S X ) ICRERIIH—RIER L HEREERO 2
DOMENDHY), TNENS LT OPEAELIZH ) B THRL

S
Lenovo # ThinkPad S230u (¥ v F /3 A VA E=% —ff &/ — } PC)
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M L, Windows8.1 1 C Microsoft Visual Basic2012Express (2 & - T
FEER 7O 7T KWk FAT L RID T RLEk L7z

FmZx

EBR ARG 20110, SEBRSINE I CER~OSNPEETH L 2 L,
EBEPL ORIV OTOWETHL I LAHHAL, HHCHELHS
7z, EBI1AHTONAICERKS N TF, $IRTOEBRSNEIC
X 6mx10m O LHEFEFEERZEN T/ — b PCHABLNZZHOH O T 12
HEoTh b, EERBINEEAHRL, FHCHEXMEZ. KICFERE L
Hlo Eo PC i (Figure 1) % EBRZME L LSS, FEEBRHNEIZH
THHOREAn 2Tz, FERARE, (D) EELE, 3Oo0#IETOIENEIR
Ry v THY, EBRPIEIODEHED) LD 1 DL FHFERINL T
£, @2 R yHRMFTILICEST, BEEH I ETRRTHL Z L,
(3) TEZ7Z2FWHELAVE ) ITHERS 2, (4) AF— MRS v &HF
CETERNFBBL, Ry T NTHLZ, [KETY ] O fR s
NISHMREIC D (B v a v dT45) 2EeThotz, 51,

POINT GAINED 2000 Point counter

INOLOSSI | 208 I | 5S |<-— Rule labels

. . . ——

Figure 1. The schematic representing an arrangement of a counter, point loss
indicator, rule labels, and buttons for response. A set of a panel for response and
accompanying rule label appear one at once. When point was lost, point loss
indicator appears and beep.
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NO LOSS

You can avoid points loss with or without response to the panel

58
Each response to the panel can avoid points loss bs period after

the response

20S
Each response to the panel can avoid points loss 20s period after

the response

Figure 2. The sheet explained the reinforcement schedule accompanied to each
rule label and this was put beside of display of experiment computer during the
entire experiment period.

Figure 2 1278 L7z H# % PC OB ICIE &, FEBRMEICFERENS 3DODT
~JV [NO LOSSJ, [5S), [20S] (2oWTgBI L7, TNO LOSS] 13t
LTHLALSThMmENLnwT &, [6S] 3R &M 720N, EUT
FCTOBHMPEIG L TS M BRICEN S NS L, [20S] 3Ry v %
72N, BULE TORBSEL Th26 20 BRICEN SN, I %
frz 72, F 72 Figure 2 ® H#RIE, FEEBRSIMEDPVOTH R LS L) I,
FEEHT FTPCOBFRICENPN T W2, FATOFBICHEMOE L Lo 7.
FoEREIEROKE R (K v a VTR ISKROEY v a Ok
SERAT 720, FEERBINE LI PC E & F25#E O PC #AED L 2
WIEIZREILTH o7z,

ERLAEDFN: EBIZ, 7oA XL T AT 24 2GR T
72, Figure SIZ/RT L 910, B—JEEHETIE, ES1I#7 4 X0k T
ANT A RICBAT L. BEABEH T, B2 7 24 XDKkICE 1
T = 4 APERENZDOHT A DT 24 BT L2 WEICBW
T, HL1INHE T oA REE2T 24 AT, 1R 75BEDOLY v 3
YEIPLAMERL, FTAN T A XTS5y a yEMLE.
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Mono-history group

\ Trainingl ‘ = ‘ Test ‘

Bi-history group

] Training2 ‘ = ‘ Trainingl ‘ = ‘ Test |

Figure 3. The order of the training(s) and a test for two groups.

tyarvoOmEnh: MECBWTlEy YaroiiuddEl Tw
2. 1y a YT 7THRETHY, WEHLETRY V2RSS ND 30T
IZZENZEN2W$ D56, %60 MRy E2IR L 12D R
y ¥R, SMOMBIEE 2T, KROKRY Y EFEIRLZ. Ry Y OR
EFiEty v a vy TEIZR L > Tz, Ry 2l b BEIZRISA AR L
TR ML LENENRENS. T2 OFEBRTIIINAIE SN
HORELL WEOBIEX A —LE0FRA 2 FDY100 HF N &
N, IBEBEE S v 7R E NS LRI = TEREN, FORKR
FGIERRE oz AT O L BRMIERS YRR E R TW R
Morztzo, 1HSBD 60 HORY VHREFRIZE TN TV AR dh o7z,
IE7 A X FNVOMBEIZE LAY = 4 X, HE29H7 =4 AT
RhoTwiz, H1IEET7 = 4 X TREMDS [NO LOSS), Hdeas [5S],
FIAS [20S) TH Y, 527 = 4 A TIIAEMAS [5S], Hyeshs [208],
HHAS TNO LOSS| TH -7z 220D 7 = 4 2 TORLEMEILLT
DY 7207z,
«[NOLOSS]: A AU LTH LA THmshiroi:.
< [5S): 1HARSY v &2 & 208k 5 HHITENEAEN S NS 25, s L
vk 5RITEIZ100 ML S (RIS —RIERRE 5 #, dildk—l
W 5 7).
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<1208 1KY v 235 L Z2D0% 20 BRILHEAIEL S 225, )X
JEL7ZRvE, 5F T L2100 s A S 7z (RS — RIS fE 20 7, #
W— AR 5 )

TARTIAX: FAL 724 XTlE, 3DFTRTTIRNLHPFIRE
NhdpofeZ b, WM T RT [NO LOSS] 72572 & DAMHIFIHE
Tz A AR LZo 7.

2%, Figure 30 X512, H—JBEMTIE, 18—V —LDT
THBEF DT DRI T AN 7 = 4 ZNIBAT L7205, HEEERTIE, 2
NG =YD= VDT TORRESTORIZT AN 7 =4 ZIZBITL
7o, W—JREEEE L HABEEOE VY, HARERIZBWLTRIIZE 27
BT A ADRD LD CPOENE TS/ Lz T, 2EOT A b
7 2 A ADOJUNMEFIZED S 356, B2 7 2 A APERLERE %
5.

B R

Figure 4 I3 H—BREHEOKLERSNE B I bty v aryTLnk
R T2 1 5d720) OB %, Figure 5 ICIXEAEEH VXS
MBEOFRRER LIz, 9, WEOINM7 = 4 XTIE, TXTOERS
FIZBWTREE Y 3 v £ TIZ, NO LOSS, 20S, 5S DNELZ UG AN
K70, V= VIl L72RUSAERT B L) 12k o7z S HICHEAIERERE
T, HE2I7 = A ADSELINHT = 4 ANOBITHE, &IDOL v
T a 2BV, NO LOSS, 20S, 5S DNHIC FISEHEAE %2> 72, 4§12 P6,
P10 BT, V= ~DEED, BADOIHE7 2 A XL HFEL o
7.

KICT A N7 2 A XW2BT 56N BRICE D 58T 5L, H—E
BT, 5ATAAVHEMOINHET = A A LFBOKEERL, %D 1
OHRH, [NO LOSS] IZHIELT, TXTOARSY Y12 LTRIEAT0 12
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Figure 4. Number of responses across sessions and phases of each participant in
mono-history group.
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Figure 5. Number of responses across sessions and phases of each participant in
bi-history group.
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W=V DFTRD72 T2 B L EBOFEBGEMI#E LS 2R LT W
EATRENT.

INFETOMFRRTIE, BILAT V2=V EA—ERTH ) 22— IVIZHE
)W T B % EWILA T YV a— VICEMT 5 Z L ICk o T, bR
T — VOB IS e TEY S L (Galizio, 1979), &ANZIER
ENTN=UWBEA T V2= —FH L Twb L, ZTOBREEINE
EAT ¥ 2=V EAR—=FR IV — VIHEVR TS, RAICHIR S 72V —
WAL AT ¥ 2=V ER—HTH LGEITIE, 4T L Z0H%OMmLA
FIOa—-VER—FHDON—VIZHED R WEAAHE L 2 ) (Fox &
Kyonka, 2017), A LA ¥ 2 = WIC—3 L7V — VIZIBIES % & Dk
DAL AT ¥ 2 — VDAL RIS L 72 AT B O Z5 LA Uiz < v (Hayes et
al, 1986; Kudadjie-Gyamfi & Rachlin, 2002,) & W) #Hiiiddh s, Lo L
KRGO LI, BILA T T 2=V & —HT 2 IV — Ik T 2 BT OF
FROANZ K o THILA T ¥ 2 — VIS 2 T Eh e S 7z Blid s &
nTwnin,

LeFrancois et al, (1988) 3 —D5IL Ay ¥ 2 — VOB & ik L
T, 82DMWILAr ¥V 2 — V2O VT DBIED, ZDHRDOERA Y Y 2 —
VT TOTHENZT 28, XD #ESMRTEl ERTL 2 2R

. RO RL, BEOESEICHZITEOAREEEL TSI L%
ALTWEZE, 2LC, L0ELLOBEFFECHRITEIZ b726F &w

BEIRTZ O L OERERLEML Tw5b. L2 L LeFrancois et al,
(w%)®%%fi Wo TV BBEICEINLIEENEHTH Y, Wit
ATV a— VORBBENEZE L ON, WA Y 2 — VO LEESERE
DWW THFITRE AT b LTV,

KETIE, RS AEREZ 7Y 2 — VORMEIZZE 2T, ORI~V LR
fEAT Y 2= Dty MIDOWT, ZOMBEOAERERET LI LN, HD
SHAT T 2= VOEBAANOBISH LATEOLEZE L ST I EERL
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2. OF0, WALAT Va2 — VO TIE R, WA Y a— VKR
ENDRFHNEETH L E2RELTNDE, TOFEBRIL2FUDATH
FELTBY, SHRITE-RESRN, 2 00BESRN, 3O0RERN R L,
JBIEZ 78T A N v Z I ZEAL SR E OITBMEM OV IZ DWW T 4512
e UERH L1259,

V= VAT OWFEIE 2 E TIHEZHEOMBIZER 2 BT b 0P
ol REROEFRIL, V- VERITEICBI 2H(LA T Y 2 — i
9 B IMOERIZOWT, S5 MNP LETHIL I L ERL

Wb, DFD, bUbNOAFZEMTIbIUONOET 55kt
k& B b oTBY, TOR TSR & AR L TW
. TORIITEFEREKRZEEE L2V VEE&ENTBY, Tz
EOMIEEOFRIZIEEE LRO L) BERINEATVWLGEL D L. U —
WANDBHIC L > THEL S, MILAT Y 2 — VIt 5 IFEs I 13 A
bhorhfEmafimdEIncns. FLTHRE (2011 &, v
B L CUT O L) ISR TWw 5,

BEOLLABIE, GBRE#ITLZEIETERV. 2% 5 #IENTATE
FTRTCESEmIEFEE L TWb0772056, oldfalEz iy 20TiERL, &
BIZED LSPGO EEZLI LD BRYTHL. falizfhe
LEREESYE, PLEPYELCLTA. COERT, ERodmEe AL
DVTOFEOEETHEL LIV D.

COFRBINAEINE LTHRE I L LTEETH 205, V— VERATENINTE
FTHEREZHEL VW) ERICOZDFEFNTEHLILLTES. V-7
BT T2 2 SIXFERIIZZIATRETH L. £ LT [AEIZONT
DFEORE] X, bIbhoiftd 2 W IFFLOBEREICL - Th 726 &
NBETTHL, ZOEERT, V—IVLEATEICET 2RO X 5 2B
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DFFZE, FIZ [fERRIZED L) AP WED | OPIZOWTOREEZHS
T2ODRFADPWETH L. KEDRRPORAED I EDTE LR E L
TlE, B2V — Vil iiEl 2LI2EoT, WbLATF Y2 —ViaEDL
Tl 4 OBIFEEICKT 3 2 B HEAEINT 2 L) 2 end Lkwg, Th
34 RBERNOHRO—2I2F v, FIofREEZFTIMETES
PIERIBTH D, LY EER AL, V- IVEATEIZELY % EERO
ERGEETHOLPIIL, ERICHLT 572DV h ik 2 FE BRSPS L2 O
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