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 E lHITIE 5 (Subject-Performed Task, SPT)RUNAE MMALLSIE GG HHATHE S Fr iR i s 1R ) miEE 5 o 4
T[T HE )7 S HR A, S S 2 P B i o AT 223 8 WA B SPT AN, DA = IS % 544 5
FHPERS SPT &0 Z2 B WA TSV E T o S28 1 4Pt S UM S YRR R AT WPE, BRI E TE A ToIE A
FAFH A SPT RO0E, MHAEBUHTR BRI B SPT &40, 5286 2 K K 7 SO BRI eVt E, R BARE
DTEBLIRAF L SPT 240 o 5L 3 1EACHRMPIIE IR 52) -5 il B GRT45), R BARIUAE 2/ SPT 28R A WL 38 m]
St B, Sl SE ARG NG SANREN SPT 0% . = I SCH R, SPT RN a1 & BUH PR AN ] =515t
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1 5l

1641812 (memory for verbal instructions)f§->
X A2 AN HEA) F) AT R g i . {47 5
PEHUAYRE 71 (Yang et al., 2018), fE NIRRT, (T
FPAT 5 AW B LAY SR IA R EE 71 (Wang et al.,
2022; Xie et al., 2024), H/KF-H 5 mNA )8E
NPT R . BFSE R SR i AT D42 45 41l
12 2427 2] F LAV g i (B 28 T AT 48 2 i ik
1 S AE ) T HE 5 18 g i (BD AT 4 2 ) ok 2% 2] — R 5]
FIRHE AR, R HER M S, X — Rk
A 83 B AT 1E 55 %L (Subject-Performed Task
effect, SPT % ; Allen et al., 2019; Cohen, 1981),

KT SPT Ry A= AL, 23818 i T3
(multimodal theory)$& i, ZNVEMSILT 51804,
2 O HAE F 1R B 2 Ah, BN sh v . v
SR 5 SR | i ot Can 42 1y 4 35 11 ) 45 22 o0k
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W I 3B1: 2026-01-26

(EmitE, 227 B, 2014; Bickman & Nilsson, 1984;
Engelkamp & Zimmer, 1984), KM, ZEEIES M A [
W45 30 30 A AR DTHR o 7E Sh A S AT BE OIS 1Y 21
R IE B (B HE AR B A B A Ao (12
BEP AR BTk S A B RS YR EL A
B HAE . BCEOEOE A, R A EN]
SIS SPT A% 22 38 T8 LI ) DA R
RESRTETRTBUEEELy/ LA NCINIR G 3 8 v R ]
EVER, BRI FRA D98 K B SPT 24
W TE TG SE W) 25 AF A7 7€ (Engelkamp, 1996; Kormi-
Nouri, 2000; Nyberg et al., 1991), %5 —LL0H15%
BN A TE W) A ] WL B B (Mecklenbriuker et al.,
2011), X T HA—F, THRTQ014)HE B RAE
FETT e 1 AR i o I B FE 4 v 44 18] B AL v
AR B (B 2 15 0 156 322 44 1R T R 0 IR B R ),
KN TARBE A B 5 15484, SPT 2w X
e 52 B A P R I B 100 125 20 44 TR Y 75
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SN 2 RN R 44 TR A B R BGR, IAG A
By ik b AN RAE . T IABFSR SR, BIMEAETC
SEERAETR, X BGERYIR 24 TRl A5 R AT
AL 2 2 SPT &, (ERRtE, ik, 2023; Ma
et al., 2025), —ERE L XX T HABY KL
TR R BB FE &, PR R L LA SPT
AYHEM . SR, HE 4 AR IS L (AN < A 427)
(VAN fikede B 48 2 ), 1T REA R . X2k
F84 ) ahinl 5 44 ik = BEAA B4, 75 BT 5 5l in)
548, HAo iz #2E T RE A AT R A .
T, URREES R B E X R A SPT AU
) B S A IS R Al TR B4 A S SE 50 41
BH(Un Nyberg et al., 1991), {HHSZ56 K E YA nT
ULPE, DI —A W AR i o i [ R X T 2B
R R4S A, M Bhial 5 2 1 R A ELAT,
ANERAR b B A JE A S SPT R 72 A 1 b B 454

A, B IEAE S G Wik 2 B X SPT &80
(s A, S R AR E A I PRI R . TR
FQO1HME WA Fr, FERMEL R SR,
Z B HABEFE (Engelkamp, 1996; Kormi-Nouri, 2000;
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fil v A5 Bl AR i Bl . S AR I AE TR
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) 5 ARG R HE BT (Can B 28 ) TE S VR gm i R 15
RHY SPT RN Az 715 3R I HS AN [m] 114 Jg s 368 8 A3 e 2
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(AR AR LA SO W R 24 R I e R B2, 34955 T LS
& (Gomez et al., 2018; Snow et al., 2023), gk, ¥
TRE R AT RE IS R R AN, oA 32 i 5)
w5 A R IEE A, ITMELLE & SPT 20, 4~
AT RE T 2 SR R A L BRAC ., A Re 1 A 5)
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4> SPT R b 7 DTk o i =SS0, AT
FEREAE N SPT AR 114 S it 368 3 44 A n ] it 5 2>
PR AL

2 S 1 FRABUHMERE SR
TRE R 2 X SPT 2500 A4 52 1

U 1ARIR XS T BB MR TR B i
2, R BUHMEIE T W T W IR SE LR SPT &40



2522 N i}

58 4%

L

IS0 o AN [E] T8 (2014) I BIF 9, AR SC i 2 4
WE R RS BRAR LR EG T, A, R
FHRGE R 24 0], 38 2T 2 e 45 45 8 s 48 4 (an
“HIEEE) SRR & (B 2£7) .
21 Ak
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T Xie 2520244 1958 HAF PR H(m2 =
0.082), kM G*Power 3.1 AT (0 =
0.05, power = 0.95, & Wi J7 225047, A PN-4lH]
ZH), BT SRR Se(Rdl 14 N). Rik
5 TR E BN A T O T BA B B 2 ), R ATTAE
BHRBUE RIS FEA RS KR ERAH 50 A, L
200 45 18~22 & (AR (Moge = 20.14 £ 0.93 %5 55
PE 81 £4)o A sl A IR JORG PR sl . L) IE R
s IE R IER . A RT B N IER o $R e e m)
BRI R B G A B AR A I (E 3 M FrifE 22 D) B | BT
Y i B B4R A5 78 B ELIEMZ A 530 0 19tk B Bk
PR R A RAR e, REBNARL S, s
WIS, RSN /N R
2.1.2  #E

FEF Wang £5(2022) 5 Xie % (2024) Y15 41012
MR, WAEEHAES 16 NPk 4E, JERTE 13
A A G 0 E WL 440, TR 29 Ak 44 16 R R
Mg 24 1 DEIC— A6 H 500 sl (S < F
KD ECL 4, F4 AT I HE 4 (CnHe 267 . i T3
4y iR FE VG i Hp E A R, Aok G o i) E R S
Bak i, BIBRE R, AR 20 406, IFhE
A% o B ME— HORNEZ IR shinl, TR 20 4%
BT S o 55 FiX 20 DA IRILEL 20 MEF A HZ
AL AR SR P HAT B shim) (an <42 B3 7 i il AR
M, ABAMERESE AT X —3fE), MARBHHE 2,
AN 20 BRI EAEE .

SRR E PR, #iE 10 2RSS 5IER
SR AR E (Moge = 19.90 £ 0.74 %5 FHE 5 8)5¢
BRIEE AT 55 (1) 20 R4 . 20 A5

| mp || AR |

hia 16 AR BhiE (4 ASAEBUH SR S5 15U 3
WEE, RATED) T 1~7 BB (1 =
WA, 7= WAZK); Q)X 40 D 3h 44 i i #E AT
1~7 JIEBCAFEPES(1 = ZEARH, 7= %4
FHY, gR B, A BUHshR AR shial i
AEBEIAE 4~7 43 LA 4 53 R bRifE;
FNC TR YA T 4 4, FRAY R Rk
N FEFS LA BT T, BUHIE ECAS 4(M = 6.67,
SD = 0.69, i 4~7)5 2 & TR HIE B3 (M =
1.38, SD = 0.70, L[l 1~3), #(199) = 79.78, p < 0.001 .
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B R AR NE 2] —5Kk 25 1 A4 40 R TFHe e
TN T ) TEBL IR, B T AR T 2 ) F5 A A
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Q) F B g% 55 R 2 IR A 52 1 R Bl
FARES 78D, (B R T3 1k, {UrdE 4. 10
ISR RE, BakdET 2 4080k H 2.

IR ) Sk B TR, H— 2 T S8
55 B AR O B 25 Bl 22 A Bl ST PE 53 o PE AR UE N
B R A HE 21 5 2 S B Be R BRI TR 2 — 3L, B
1) 1 44 18] 25 TE B RIS A 1 00 (AN 2% 2T By B R << ) A
27, B AU HI ), RHIUE AR SR AL
Ui 24 e o A BhiE], BEhiE S A AR, 1
TR
22 #£R

VU H R AE AR (F(3, 196) = 0.78, p = 0.504) Al
PR ] (2(3) = 3.88, p = 0.275) F C W F 2 5. %)
A B 0 1 B A2 B0 T = R R D T %=
SR, R EGIT SR ILIE 2, F8AIHYE =80
W3, F(1, 196) = 185.42, p < 0.001, n; = 0.49. ik
S 3 R0 T, F(1, 196) = 144.96, p < 0.001,
ny = 0.43. Zuf Ty X FRN i, F(1, 196) = 42.47,
p <0.001,n3 = 0.18, #5415 W IR E R LB
LTHAER B, F(1, 196) = 22.67, p < 0.001, n; =
0.10, $84 B IES gt 7y X 8 BAEH .3, F(1,

10.0
kS i
80| s mm FHEGY
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MR
i * p<0.05, T

196) =21.93, p < 0.001,n3 =0.10, YK F 285
i L EAEA R, F(1, 196) = 0.39, p =
0.531,m; = 0.002, FEA WM . WIARE A 23905 %9
B X = BEAERA R, F(1, 196) = 0.67,
p=0.413,

FRYESE T2 RS, 56T 50 50 B R 1) a7 SRl
I 3 BT A MK S T 4 AR 58 B RN ) i 3 M (Clark-
Carter, 2018; Howell, 2013), % F A5 X150 T8
A SIS T SPT R A=A BAR 10 B8
T, ROEUS e A A SR R A T
SPT i, MidEMEF4E 2 MBI B, FATTx puh
KA B <A R 28 Tt 55
1B A 22 984T T Bonferroni A% 1F Y faj BAKK N 43
Bro @5 E/R: X FRHIES, TitE R &6 20,
SIEHAS P EY 2 F 5 s B (- 7 S
If: Moap =822+ 098 vs. M s =7.08+1.37,p <
0.001, 95% CI = [0.73, 1.55]; TCEI I M e =
7.04 £ 1.18 vs. M i = 5.87 = 1.20, p < 0.001, 95%
CI=1[0.77,1.59]), B} SPT &) #AFAE . X TR
1684, TwE 2GR, SifER S 515 g b
12T (B 2 A M ar = 6.36 + 1.63 vs.
M = 6.02 £ 1.41, p = 0.102, 95% CI = [—0.07,
0.75); TR M = 3.44 £ 1.64 vs. M s =
3.40 + 1.49, p = 0.847, 95% CI = [-0.37, 0.45]), HI
SPT W ARAFETE . i — 2P LW A8 275 . C
BIR 26 RS SPT &40 1t (B 2l VF gt 45 A7) il i —
HEGES ST, WL Allen et al., 2019; Cohen,
1981; Xie et al., 2024), M E LR EETF, M sur =
1.14 + 1.37 vs. M gy = 1.18 £ 1.47, #(98) = —0.14,
p=0.888, Cohen’s d = 0.03, 95% CI = [—0.60, 0.52],
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3.1 Ak
3.1 #ik

BT Xie 25202444 1958 HAF TR (n2 =
0.082), >k G*Power 3.1 AT (0 =
0.05, power = 0.95, F&Z &7 22001, LNFET),
JIRTEREAS LN 26, R 3RA% SRR E W8N A T 5 i BA
BRI 2 ], RATERIR SR e A =Y
KZE 64 N, AL 64 ZAFHE (Mg =19.59 + 1.07
& B 23 2. FIRIIK 1RSI BRARIE, S5 2 S
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K, K 4 ZAEWm s (e 4 SR
256 AWLMME AT — LB 2512 25 1R E1E 3 A4
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FECanr 2 <GIE >, FFXTE iR a0 i 3h1E)
Q)RS VE GRS 55 S Wik, #alur 2145
A, T PRI () T SE AR AR N B . B) A ik
FEgmAG A FIRE R R A2 3 BRI,
Sob R A B T T (7 BD); W T AR e Tl Ay
FHHF 1L, X4, AR SE. (9TY
WFEm A wE Iy, sl aE4G )
W, ZORFF TR L, AT F4 .

FRA AT, 10 SF48 4 Hibe lUs, #lrE 2
AP PR AT BE TSk [B23X 10 25484, BRI o Xt
Ay E Sk mZ AT s, P47 IR S 1
32 #R

X A A 25 A 1) 1E A [0 R Z 50 AT 7 PR 2% i A
I, WATEGE SR ILE 4. Zafd ) =0F5L
N2, F(1, 57) = 28.29, p < 0.001, 05 = 0.33. #fk
EHFERN B, F(1, 57) = 247.15, p < 0.001, n; =
0.81, WA S gt XM HAEH B, F(1,
57) =16.65, p < 0.001, n} = 0.23 ., Bonferroni 1 i i
fRT BB N A3 AT W, A R 2 BT, B AR gm b 45
B EZE (M = 6.69, SD = 1.52)% T & &gt 54
B B2 % (M = 5.03, SD = 1.77), p < 0.001, 95% CI =
[1.09, 2.22]. TCYIRZENE, Sh1E g5 250F 0 E1Z
(M = 3.09, SD = 1.48) 5 F B IHAZE (M =
2.81, 8D =1.28) 5255, p = 0.188, 95% CI = [-0.14,
0.691. ShAEZmtS N5 B it B YRR
B 2 F RYRSAF P 2K, ps < 0.001, 95% CI
IR 0,
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?g 6.0 -
<
®
8 40+
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£ 50)
0
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B R 285m0 7 X EAEA B FQ, 25) =
0.84, p = 0.368), Zwhd )y =X FERN(F(1, 25) = 1.60,
p = 0218), YWKRE F 2 ERNL(F(1, 25) = 1.74,
p = 0.199)J8A I 2 (A S R S iy (Bl 4285 M =
3.92, SD = 1.32; A A FifgmiS i ml1c%: M
4.08, SD = 1.32; T K shfE4ufd a1z 5k: M
3.38, SD = 1.53; LHE A Fifgwisny iz M =
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Modality dependence in the subject-performed task effect for verbal instructions:
The moderating role of action—object pair conventionality
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Abstract

The subject-performed task (SPT) effect refers to the finding that action encoding (physically performing
described actions) yields better recall of verbal instructions than verbal encoding (merely listening to them).
Multimodal theory proposes that this advantage arises because action encoding recruits additional sensory
channels beyond the verbal modality, including kinesthetic (motor execution), visual (e.g., observing objects and
actions), and tactile input (e.g., touching object surfaces), thereby enriching memory traces and enhancing their
retrievability.

Building on this framework, the present study examined how the conventionality of action—object pairings
in verbal instructions moderates the multimodal dependencies of the SPT effect, with the aim of distinguishing
critical from auxiliary sensory contributions. Three experiments were conducted using familiar everyday objects.

In Experiment 1 (N = 200), we manipulated instruction conventionality (conventional, e.g., “sharpen a
pencil”; non-conventional, e.g., “poke a pencil”) and the presence versus absence of object pictures (providing
visual cues without physical interaction). Results showed that conventional instructions elicited a SPT effect
(i.e., performance in the action encoding condition was superior to that in the verbal encoding condition)
regardless of whether pictures were present. In contrast, non-conventional instructions failed to produce the SPT
effect even when object pictures were available. We hypothesized that static visual input alone may be
insufficient to support the online integration of verbs and nouns for non-conventional pairings, and that physical
interaction with objects might be necessary. To test this hypothesis, Experiment 2 (N = 58) replaced pictures
with real, manipulable objects, enabling participants to physically interact with them during encoding. Under
these conditions, non-conventional instructions yielded a significant SPT effect when objects were present but
not when absent, indicating that sensorimotor interaction, rather than mere visibility, is essential for the SPT
effect with non-conventional instructions. However, because real objects concurrently engage both vision and
touch, Experiment 2 could not isolate which sensory channel drives this effect. Experiment 3 (N = 54) addressed
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this by orthogonally manipulating visual access (blindfolded vs. unblindfolded) and fine tactile fidelity (wearing
gloves vs. bare-handed) during object interaction, with a verbal-only baseline. Results showed that the SPT
effect emerged only when vision was available, irrespective of fine tactile condition. Specifically, recall
performance was significantly better in both “vision + touch” and “vision + no-fine-touch” action conditions
than in the verbal baseline (ps < .001), whereas “no-vision + touch” and “no-vision + no-fine-touch” conditions
did not differ from verbal encoding (ps > .999). These findings demonstrate that vision, rather than fine tactile
input, is the necessary channel for the SPT effect with non-conventional instructions.

Collectively, these findings reveal that the sensory channel dependence of the SPT effect varies with
instruction conventionality. For conventional instructions, kinesthetic input alone, without visual or tactile
support, suffices to drive the SPT effect. For non-conventional instructions, the SPT effect requires the
coordination of kinesthetic and visual input, while fine tactile information plays no independent role. These
results refine multimodal theory by demonstrating that channel contributions are not simply additive, where
more channels yield greater benefit, but are instead flexibly determined by whether pre-existing action—object
associations are available. This advances the understanding of multimodal memory and offers practical guidance
for memory support strategies in populations with sensory or neurodevelopmental differences (e.g., autism
spectrum disorder), where optimizing visual-motor integration may enhance instruction memory without relying
on tactile precision.

Keywords SPT effect, instruction memory, multimodal processing theory



