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The effect of stimulus rate and task requirements on hemispheric differences

in the processing of serial nonverbal stimuli

Makoto Miyatani

In this experiment, functional differences of left (LH) and right hemisphere (RH) in temporal coding

for serial nonverbal stimuli were examined in three different memory tasks. The pairs of nonsense shapes
were presented, one in left (LVF) and another in right visual field (RVF), successively at three different

presentation rate. After the list, to-be-judged items were presented, and subjects were required to judge

on (a) whether or not these items were presented in the list (recognition task), (b) serial position in the

list (order judgments), or (c) relative recency of two items (recency judgments). In recognition task, in

which the processing and retention of order information of each item was not necessary, the reaction

time to items presented in RVF were longer than those to items in LVF. In contrast, both the number of

correct response and the reaction time showed RVF/LH superiority in the order judgment task that re-

quired precise order information. These results suggest that LH and RH were different in temporal cod-
ing for serial nonverbal stimuli, and that its difference implicated how differently LH and RH responded

to temporal aspects of information.

Key words : hemispheric differences, temporal coding; recognition, order judgments, recency judgments,

nonsense shapes .
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Figure 1. Nonsense shape stimuli used in experiment

BICKDIT—F7 9 P2 BRL7,

BB RGHRETIE, #EBEE, -4y F25EH
DRFRINZEET N T (“IB” 24T »EFnT
Wihdol (‘B BAT) 2l onT, SV arnk—
K FED “S” 37213 “L” OF— 5 MLCEL 2,

- OD BOBRE, -4y M EHORERIIAT

MHEBIZEREND%, F—F—FLED1—60%
FF—EWLCEL, RNEETIX, BBREIE, 2
BDE =7y POELLBLYRICEREN D%,
RG B8 & AHOFETEL T,

ETORET, HENIITELZIFERH,IZ, »DIE
HIZATS L BOR LT

FHE LTORET, HREE, BHEIOVTHK
REB I, BOOSREEEEORME 1 OBE
L, LI 7TRATOKEETo7. 2%E, 3FHOD
EREERGTIE, RE2NHE 3EBREL %, &
BT bTICERRT T o 720 WREICE, BHA
5 E ¥ B0 E 2 THBEABET 5 LI KR LI
STRBEATE LT IES LT, 2REEICHET
BIFFRIRIE, WEREM TR L.

RG BOWBRE X, &REERETURTTO,
HR2RITORBRT 2T o720 18T (1 DOREE
5) 2o & s MOUETETY, 205 b 4EIR “B”
BT, RYDAEE F RTCThor, ALEES
HOI2EDHIFT, RIINOME & BRRFICHT
ZLEEOHYEE S, ZhZAIETD, “IB” &
[FOY =47 Mot MBRFIET RS
LRFD, B ORTOS—Fy M kot BBE
DEBUE, ¥ -4y b5 1B HETHH LB,
EFET S -, ¥ HETHHLEZR, AF
T F— R LCE L7, B ) ORBUS, IH” ¥ —
Ty M LT L F—, B y—F v MIHL
T S” F—k4ALI,

OD HE T}, £ETEERMICD X20RT D
HOORITOERRIT LT o 720 BREW, 1BTFIC0
&6 mMOMBHW 2T o700 ¥ =5 MZLTEHO
FIMARTI D 5BV, H—2REEDIZ0EOHKT,

T RIIAME & ERREICET 5 12BEORB0EE %,

FRERIOET DY — 4y I Lo % — 48 LRIGH,
SREFTIFo7

RN BE T, £2REEEMEICD2BRITT,
FTSRITOEBRRT 2T, 1RFIC0 % 6 HOFE
A 24T - 720 ERIORIKD S b, FUEEICER
EN7z6EEDHNIS 2HBYEY, -5y bEL
720 6HEOHHS 2IHE 2B SRS D ILISHEE
H5, BREFLEOL0EEOEERY, 5ET
DF—Hy M LTz, LIdioT, F—RELHET,



150E DY WFAFT b N 7ze #WERE I, Eho TARIC
SRENY =5y FOFFHETHL EBRETEFT
“S” OF—, BROS—5y FBRZEBATAETF
T L 0F -2 L7
ETOBRET, ¥—7 v FEREHEIL, BEBEED
F—2@UCRET 5 TORBEREELA,

B/ R

EAN ABEIBILESHE, 2RAE, B,
BLURFIRMLERICRD, &5I1240KBEDT
BHEEREH L

RG BETI, “IH” RIFOAESHOMEE L7
T A & EHEEE (SD) % Tabel 1 I0RT, &
BE(3) X BB Q) X (L BO) DA EA M R AT o728 25, &
EOIME (F (2, 22) =6.568, p<.01) &, f
& (F (5, 55 =3.075, p<.05) DEEREDH
BECHot. BEERIRDONED o7 FAEHD
B ML, SL &ML VEL, $HERAHIC
BbhoF, 6EFHICERSNEE OEREMS, il
DEBOEB LD b BEH o7,

OD BETE SN/ FHEL L SD % Table 2 I
T L7 BEG)XEEXIEODSHIETo72
rIn, HEOEHE (F (1, 11) =5.799, p<.05),
frEOEHE (F (5, 55) =3.580, p<.01), HEF

XMBOREMEH (F (5, 55) =3.921, p<.0l)
PWEETH 70 BESEY ZAIC LRRONERHI
D& #® Figure 2 1Z7RT, BRAUEA 1 —3 ORI
BHEBERHD bNG VA, 4—6FH Tk, HHRE
S5R1E B oxd 3 B NEE M TS SR EFIE B A CIERE
THole

RN EBEEICB T L FIHELE L SD % Table 3 II7R
T BER)XAREH2) X BRMLE DR AE HRIIDFHE
BT - 1R, BEOTHE (F(2, 22) =3.913,
p<.05) LEUBORAELEDEHE (F (14, 154)
=9.199, p<.01) FEETH o7z, EREEIEL
FEEERIIL o7, T2, 6FEOETRERIZ
Db HEE DS, MOBEAEDEIIBITBHNT
IDLEBTH -7,

RAGEER ki, FBETHELNIERGORITE
R O EME & EERSMAERITK® 72, Figure 312, &4
MBI A EMEE A LEBOEESRE - BRE
B OFHRILEEERT, EEQ)XREFQ2)DTHST
WORE, WTORELSE.

RG BETI3, FEXHFOXREMHIEETH -
72 (F (2, 22) =3.502, p<.05), THIREDRERE,
EREEORKERIGRFERERDAIIRDOLN, B
SREEMEVIRCARE BERE BT 2 Dk A
Ebote £7, BEOMREIISLEBEDOATEET
H0, GRESRERIINT 5 RICEER, £HEE

Table 1

Mean number of items correctly recognized as a function of
presentation rate, serial position, and visual field

( ) : SDs
Rate Visual Serial position
(SOA in ms) field 1 2 3 4 5 6 Total
Left 3.75  4.08  3.75  3.83  3.42 525 4.0
A (1.30) (1.32) (1.30) (1.28) (1.50) (1.23)
(500) Richt 3.08  4.25  3.58  3.50  4.08  4.42  3.82
g (1.26) (1.36) (1.32) (1.61) (1.44) (1.32)
Total 3.42 4.7  3.67  3.67  3.75  4.83  3.92
Lot 1.00  5.33  4.83  4.58 400 550  4.71
" : (1.53) (1.37) (1.21) (1.26) (0.91) (0.76) .
(750) Right 4.67 3.50 4.42  3.75 450  5.00  4.31
s (1.55) (1.04) (1.55) (1.48) (1.50) (1.08)
Total 1.33  4.42  4.63  4.17 _4.25  5.25 4.5l
Lot 133 417  3.92  4.08  4.42  4.67  4.26
o (1.37)  (1.40) (1.50) (1.38) (1.89) (1.49)
. 4.42  4.08 4.3 4.58  4.08 417  4.28
(1000) Right (1.26) (1.44) (1.80) (1.71) (1.66) (1.82)
Total 138  4.13  4.13  4.33  4.25  4.42  4.27
Left 1.03 453  4.17 4.17 3.94 514 4.3
Total Right 4.06  3.94 4.1  3.94  4.22 453 4.3
Total 1.0 4d.24 414 4.06  4.03 _ 4.83  4.23




Table 2

Mean number of correct order judgments as a function of
presentation rate, serial position, and visual field

( ):SDs
Rate Visual Serial position
(SOA in ms) field 1 2 3 4 5 6 Total
Left 192 2.92 2,92  2.17 2.67  2.17  2.46
(0.95) (1.26) (1.89) (1.46) (1.49) (1.46)
(50”(‘» Right 2.33  2.83 2.95 1.75 3.25  3.58  2.67
(1.11) (@.67y  (1.59) (1.42) (1.48) (1.66)
Total 2.13  2.88 2.58  1.96 2.96 2.8  2.56
Left 2.33  3.67  2.33  2.25 1.75  2.83  2.53
(1.89) (1.65) (1.43) (0.92) (0.92) (1.99)
(;»;1(1)) Right 2.25  3.67  2.67  2.83 3.42 3.92  3.13
(1.59) (1.97) (1.25) (1.21) (1.75) (1.38)
Total 2.29°  3.67 2.50  2.54 2.58  3.38  2.83
Left 2.75 3.42 2.25°  2.25 3.00 2.42  2.68
s (1.64) (1.61) (1.36) (1.30) (1.35) (1.75)
L
. 2.92  2.83 2.75 3.67 2.83  4.58  3.26
(1000) Right 1 75) (46) (.48 (1.89) (2.11) (.71
Total 2.83  3.13 2.50  2.96  2.92  3.50  2.97
Left 2.33  3.33 2.50  2.22 2.47  2.47  2.56
Total Right 2.50  3.11 2.56 2.75 3.17  4.03  3.02
Total 2.42  3.22 2,53 249  2.82  3.25  2.79
1300
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Figure 2. The number of correct order judgments as
a function of serial position and visual field. Data
were averaged across three conditions in terms of
presentation rate.

FA MI SL
PRESENTATION RATE

Figure 3. Mean reaction time as a function of pre-
sentation rate (SOAs in FA, MI, SL were 500, 750,
and 1000 ms, respectively) and visual field. Data
were averaged across conditions in terms of serial
position (RG: recognition task and OD: order judg-
ment) or lag of items (RN: recency judgment).
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Table 3
Mean number of correct recency judgments as a function of
presentation rate, lag of items, and visual field
() :SDs
Presentation rate (SOA in ms)
Position FA (500) MI (750) SL (1000) Total
combination Visual field
Left Right Total Left Right Total Left Right Total Left Right Total
~ 2.92  3.08 2.75 3.33 2.83 2.83
1-2 (1.11) (0.95) 3.00 ©.92) (1.03) 3.04 (1.14) (1.28) 2.83 2.83 3.08 2.9
_ 3.17  2.67 2.67 2.67 2.58 3.33
1-3 130 118 2% @en 075 2% (a9 s 2% 28 289 2.8
_ 2.50 2.33 2.50 2.58 2.83 3.25
1-4 ©.96) (1.37) 2.42 1.12) (1.19) 2.54 1.20) (0.92) 3.04 2.61 2.72 2.67
B 2.92 2.83 3.25 2.75 3.00 3.75
1-5 (1.19) 1.21) 2.88 (1.53) (1.30) 3.00 (.22) (1.30) 3.3 3.06 3.11 3.08
~ 3.83  3.83 4.17  3.67 3.50 4.33
1-6 @on (099 38 oo win 3% ©en qig % 38 3% 3.8
3.00 2.25 2.42  2.75 2.58 2.75
2-3 (1.29) (0.83) 2.63 (1.04) (1.16) 2.58 (1.11) (1.01) 2.67 2.67 2.58 2.63
N 2.58 2.42 2.67 2.00 2.50 2.75
2-4 1.19) (0.64) 2.50 0.94) (1.08) 2.33 ©.50) (1.09) 2.63 2.58 2.39 2.49
_ 2.17  2.92 2.92  2.75 3.00 2.92
25 0l (26 2% o5 (l0®) 2% .on) (.86 2% 269 286 2.78
_ 3.75 3.75 3.58 3.75 4,08 3.83
2-6 1.01) ©.72) 3.75 ©.76) (1.01) 3.67 1.04) (1.14) 3.96 3.81 3.78 3.79
_ 2.25 2.50 2.33  2.83 2.58 3.00
3-4 ©0.92) (1.04) 2.38 0.75) (1.07) 2.58 ©.76) (1.41) 2.79 2.39 2.78 2.58
" 3.00 2.08 2.75 2.83 3.00 3.92
3-5 (1.00) {0.86) 2.54 1.01) (1.21) 2.79 0.82) (1.18) 2.83 2.92 2.53 2.72
g 3.42  3.50 3.67 3.50 3.92 4.00
3-6 ©.95) (1.19) 3.46 (1.11) (1.19) 3.58 ©.86) (0.71) 3.96 3.67 3.67 3.67
_ 2.75 2.50 2.75 3.25 3.08 2.33
4-5 ©.72) (0.87) 2.63 (1.16) (1.23) 3.00 (.19) (1.25) 2.71 2.8 2.69 2.78
_ 3.42 - 3.33 3.67 4.17 3.75 3.83
4-6 (1.11) (0.85) 3.38 ©0.85) (1.14) 3.92 (1.08) (0.99) 3.79 3.61 3.78 3.69
~ 3.25 3.92 2.92  3.75 3.50 3.33
56 (23 oy 3B a5 060 3 (.76 (g 342 322 867 34
Total 2.99 2,93 2.9 3.00 3.11 3.06 3.12 3.26 3.19 3.04 3.10 3.07
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