LR EE
WO BREEBAICE S
BT - [BIBED B ST A5
—ERRIABDOERNEE AV T-

LR R K BB
o BERERH A AR T

AR —
AAA  IF

2
R

TR
S, B 2RO B NOEBIORICEBRL TV, ZRE TS, MR
HIERAIOBAENG, HETE LTEDBLUOWRENE OB SITZ2Em0 5 Z N6
DIZENTND., —FHT, < OIFETIE, AR—VIREDLEE CEEL SNDHIAAND LT
<Wofeint, KL &V o Te BB TS 2T HS  GERRLAR DB L ERE L T
WARW, 2T, ABFETIE, BRI ER LA & B E A AW BEE - IO BRSO
MAGDHEOMRICEH Lz, FREEEN ERP 28 ST OMEOREL L, AR—Y

T2 DAL, NIRET 0 — Ry 7 SRR ¢ — RSy 7 OFHIC RIET

L1

HAEIZOWTH LI TAHAZ EZHME LT,

FikE
WFZE 1 T, BEREPEREPEZSE) CNV, 7 ¢ — K3 Z [EE P3(FB-P3)DHIEIZ S X, BEH
D FAAS D EAK (5 80%, 20%)73, Big+IZ B0 DB I RIF T B DUV TRRGIE L7z,
IS X, HERED,

WFge 2 ¢ClX, — 7 —BEEMEN ERN, — 7 — BN Pe OHIE
IZDOUWTHREE L 7.
A IS X, WENES O R

ZAR|
=

WK o — R 7 I RIET 5
3 T, FNLSeATRaMEEAL SPN, R BB AT RewP

WF9E 3 TIE, Hl
AT D EAK () 75%, JPHER 25%) & B G 2R OMA G OEDR, SR 4 — KXy 7 0
I OWTRERE L 72,

T - W, RIS RE TR



HWRBLUESR

WEFE 1 DRI S, CNV, FB-P3 (X, B H D FIALMENWEMFETRE K25 2 E NI LM
Enie. BHORIABDPMRNERETIL, SEZITOIODERAKER R E D5 2 LT, LE
2T D2 &, BFDORT 3=~ ADMERDEIZT 4 — RXy 7% 2 BE (A
BN EED 2 EAHL M ENT.

982 DFERDND, Pe \Z DWW TR ENEIT & RHGTORNZEIT R b T, =7 — 13 Tah
PRI RIZB WD THREIZERIR S LTV R D o 72 EHEEL S U773, ERN 3@ ERET 35T b7
FIETREDSTZZEND, =7 —HRHOMEREITENC X D OIS TRIC I & F
HZ MBS,

9T 3 DFERD B, SPN 1L 25% DA THA U7 RBGRIT TR & <, RS T4 U7z R8T
SNERMET 4 — Ry 71t 28R A ® D 5 Z E R BT STz, £z, SPNIFRHGAT
WZBRE L CENC L D EEEOEME ST RICE YV BE o722 &0 D, T - M0 LAYBRIC
BWTEEINAE U DM - RiAAD, BEZAOTAMENERE ST O RICTHT 5 2 &8
AR U7, RewP (3R ATIZIRE LT, S L2808 ST RIC LV mE o7
2, SNRVET 4 — RNy 7 O] - HIFF & TR IR e 5 B AN R 5 TE LR S 2%
ITSNTND Z BRI N,

o

FREND FLIAD 72 OB IR 22 SREIC BN C, b b OFREIZATIC AT 7o D BLAOAE 2 0
SRMEZ 4 — R ZIZENT T2 P - B8 & W o T2 M IS BE 3 2 BB S 13T+ 5 2 &
PR &SN, 512, BHEOMRE TH - WfFT 2 DRERIC W T, BB ZER A
HDOYEHEN, EE 2 AT S T ORI T LTV 5 ATREME SRR Sz,

F7-, RO BT 2 EHES T BRI OWT, NEMET ¢ — Ry 71T iS5 < Rk
DOFHMERN) D TLHEITIZETRI N ZERD, 5 =F 2LV 52 6N AT 0 — Ry 7123
S P OFHL(RewP) DTTHEIZIZTE O 2R- N R TH D Z E R S iz,



Abstract of Doctoral Thesis

Title : Study on approach-avoidance motivation using ERPs
—Manipulating probability of achievement—

Doctoral Program in Sport and Health Science
Graduate School of Sport and Health Science
Ritsumeikan University

HAA A
KAMEI Mio

Introduction

It has been clarified that incentives and aversives enhance motivation. Meanwhile,
previous studies did not consider an effect of psychological response such as “Did I do well?” or
“Did I make a mistake?” that is considered to be essential for sport-fields.

This study focuses on the psychological response to clarify a relationship between
probability of achievement (frequency of winning/reward) that specifies the psychological response
using ERPs as an index of motivation and approach-avoidance motivation by using the incentives

and aversives.

Methods

Study 1: CNV and FB-P3 were measured and the effect of regulating the probability of winning
(winning rate:80% and 20%) on the motivation under the competitive situation was verified.

Study 2: ERN and Pe were measured and the effect of the combination of uncertainty of correct and
error awareness for the button press and the incentives and aversives on the evaluation of the internal
performance monitoring was verified.

Study 3: SPN and RewP were measured and the effect of the frequency of the incentives and
aversives on the anticipation and evaluation to the external feedback under the situation wherein the

probability of reward was relatively high (success rate: 75%, failure rate: 25%) was verified.



Results and Discussions
Study 1: CNV and FB-P3 increased in the condition wherein the probability of winning is low.
According to the results, the mental set was enhanced due to the raised aspiration level to win and
the interest in the feedback increased to confirm their own performance.
Study 2: There was no difference of Pe between the correct and error trials. The amplitude of ERN
was larger in the condition wherein the monetary punishment was provided. Although it was
considered that error was not clearly recognized at a time of button press, the function of detecting
errors reflected the aversive motivation due to the monetary punishment.
Study 3: SPN was larger in the 25%-error trial. Moreover, SPN reflected the aversive motivation
due to the monetary punishment only in the 25%-error trial. Meanwhile, RewP reflected the
approach motivation due to the monetary reward only in the 75%-correct trial.

Overall, these studies demonstrated that humans motivation enhanced under the situation
that has low probability of achievement, and internal error detection was enhanced using aversives

and external correct evaluation was enhanced using incentives.



