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Introduction: A broad consensus exists among theorists that metaphor comprehension involves
assigning semantic features from the source to the target. However, disagreements exist regarding
the nature of the semantic content activated during metaphor processing. The Direct Access Model
(classification), aligning with the simulation view, asserts that metaphorical and literal expressions
can be processed in parallel, following the same pathways and mechanisms. In contrast, Dual Ac-
cess Models (analogy) argue that metaphor comprehension occurs only after identifying common
features and inferring from the source to the target. This study aims to examine which of these
theories better explains metaphor processing.

Methods: Using the Cardillo Metaphor Battery (2010), the effects of syntactic form (nominal vs.
verbal metaphors) and sensory-motor modality (auditory vs. motor metaphors) were investigated
as independent variables, with comprehension ease as the control variable. Forty-one participants
(aged 22 to 44) read the sentences and judged their comprehensibility. Reaction time was recorded
as an indicator of processing efficiency.

Results: The results showed that processing nominal metaphors took more time and were more
challenging than verbal metaphors, and motor metaphors were processed more slowly and with
greater difficulty than auditory metaphors (P<0.001).

Conclusion: These findings are inconsistent with direct access models, such as the classification
model, suggesting that no significant differences were found in sentence processing when various
factors are controlled. Despite controlling for influential variables, higher cognitive costs were
observed in both syntactic and sensory dimensions. The results are more consistent with indi-
rect access models, such as analogy theories, and particularly with Bowdle and Gentner’s (2005)
Career of Metaphor Hypothesis, emphasizing that metaphorical meaning interferes with literal
interpretations. The increased cognitive load may reflect the difficulty of accessing semantic or
conceptual levels in long-term memory.

Citation: Shamsa R, Purmohammad M, Mashhadi A, Salimi Z. Simulation or Abstraction? Syntactic and sensory modality
role in metaphor comprehension. Advances in Cognitive Sciences. 2025;27(2):108-121.

Extended Abstract

Introduction

A broad agreement exists among theorists that the pro-
cessing of metaphorical meaning involves the assign-
ment of semantic features relevant to the vehicle to the

subject. However, there is controversy about the nature
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of the semantic representations that become available
during metaphor processing. One contributing factor to
the inconsistent findings is related to the instruments

used to measure metaphor comprehension. In dual-ac-
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cess (indirect) accounts, metaphor comprehension in-
volves the activation and subsequent inhibition of ver-
bal information from attention. Thus, the subject and
carrier are scanned for commonalities in their structures.
Furthermore, only after these commonalities have been
established are inferences drawn from the carrier to the
subject. The direct access model, which is close to the
simulation view, states that the processing of metaphor
and literal phrases can be processed in parallel and at the
same time follow and use the same mechanisms and path-
ways. In the same way, the understanding of metaphor is
achieved by placing the subject of the metaphor in the
category or category represented by the carrier. Which of
the proposed theories best explains how metaphors are
actually processed? The main issue is to consider factors
such as the sensory-motor modality and syntax, which
can help us understand how metaphors are understood.
To address the various theories of metaphor comprehen-
sion and tackle the challenges in this field, specifically
regarding the roles of syntax and sensory-motor modali-
ties, this study utilized the Cardillo 2010 metaphor pack-
age. This package has been standardized by researchers
in Iran. The earlier-mentioned metaphor package has ob-
served that the correctness of metaphor, sensory-motor
modality, and syntactic aspects control the test materials.
Therefore, propositional metaphors and sensory-motor
modality have also been included in the metaphor pack-
age of the present study. By controlling these factors, this
study tries tries to understand which models of metaphor

comprehension the obtained results will support.

Methods

This study investigated the differences in the compre-
hension of syntactic and sensory metaphors in Partici-
pants. The present study tested the hypothesis affecting
metaphor comprehension, considering familiarity, syn-

tax, and modality with metaphor as independent vari-
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ables and ease of comprehension as a control variable.
Reaction time was used to examine the comparison of
the processing time of metaphorical and literal sentences.
Participants were asked to read and judge novel nominal
metaphorical sentences (A is a B) and novel proposition-
al metaphors, as well as literal sentences. The sample of
the present study consisted of 41 individuals with an age
range of 22 to 44 years. Cardillo’s Metaphorical Package
was administered to both groups: Cardillo’s (2010) stan-
dardized metaphorical package was divided into three
conditions: familiarity (literal sentences, metaphor), mo-
dality (auditory, visual, and motor metaphors), and syn-

tax (nominal and verb metaphors.

Results

The results of the present study reveal that the reaction
time and comprehension rate of noun sentences were
significantly different from verb sentences (P<0.01). In
general, Participants responded to auditory and motor
noun sentences in a longer time and, in other words, more
slowly. The reaction time and the comprehension rate of
auditory sentences were significant, compared to motor
(P<0.001), and Participants understood the motor modal-

ity more slowly compared to the auditory aspect.

Conclusion

The present study indicates that participants responded to
noun sentences more difficult than verb sentences, and,
in the sensory modality, auditory sentences were diffi-
cult than motor sentences. Contrary to what direct access
models suggest, no significant difference was found in
the processing of sentences, and similar processes under-
lie the comprehension of both metaphorical and literal
expressions. Even after accounting for influential fac-
tors, metaphorical sentences impose a higher cognitive
load for semantic processing compared to literal sentenc-

es. Additionally, they have a more significant cognitive
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impact. It is the syntactic and sensory aspects that are
inconsistent with direct access models, such as categori-
zation. The slower performance in the comprehension of
metaphorical and literal sentences has been interpreted as
evidence for direct access, consistent with the career of
metaphor hypothesis of Bodle and Genter (2005), in that
metaphorical meaning interferes with the literal sense of
the sentences. A higher cost that could reflect difficul-
ty accessing semantic or conceptual levels in long-term

memory.

Ethical Considerations

Compliance with ethical guidelines

The study protocol was approved by the Ethics Commit-
tee of the Shahid Beheshti University of Tehran, Insti-
tute of Cognitive Sciences, code number (IR.UT.IRICSS.
REC.1401.028). Participants provided written informed
consent and received either financial compensation for

participating in the assessment.

110

Authors’ contributions

All four authors designed and prepared the study. The
first author drafted the manuscript, prepared the text of
the article, and collected and analyzed the data. The sec-
ond author supervised the discussion and conclusions,
and the third and fourth authors were responsible for the

final review of the study.

Funding
No financial support has been received from any organi-

zation.

Acknowledgments
The authors extend their gratitude to all the evaluators

and participants in the study.

Conflict of interest
The authors declared that they had no potential conflict

of interest.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

I-H1P] Llxio

i H- ‘49.\:. sl )b d=e

s 9)4 allie

0 ylaiw! 5 43 O (> 9 (59 4> g il TE1 31 b (g j e

fGAﬁJ.w O).U} ‘V‘SA.Q.&» GLC ‘

oo y 99 (g0 « [ Lanous 139,

Sl S5 (D psle e el o L alibil; 5550 s )

TGS 5 T o8l o 35901 (yled o ¢ SKitmgy.¥

Ol i gt gy ,8 olKiils  cwlilly; g (S pole 0aSiiile ¢ owliiiyly, 09,5 oliwl Y

Q\),J RV SRS >S.M.').u oKisls Mo 61‘.—:-‘“()‘.‘ ;im")'.;")l” QL';.M;)LQ.',,. ¢ >_§.M:"'}.%O15) ajjf )lﬁ\}tl.wl ¥

il sla Sy plais] ol (glatal lime ijloy a5 o)y 9525 (slos 1S 38le filoyas,las Lo 3d0NR0
el Bl b o Jid ojlainl (ulsy Jsb o a5 ole coale 5)Lys (Jlo cpl b ol g9.550 4y ol
oyl (3lo s 45T WS e gyl el U8 (gilwdnds ol50us 4y AT (Gandib) adians (cwyiwd Jde 3)ls 3929
59 ehlie 10 08 G SLeSy GlopailSes g o jrs 5l g 0als ploxl (silge job 4y auslys oo challcon &l )le o
AR oo &y Eg090 Ay el Sl il 5 Syiie Llas ol 5l e L ojlatul Sy o(pold) ailSys gasyiws slo Joe
A2 g | olaial iils sy Wilgs e i baay,las ul 5L SG plaST oS sl )l oy dsdllas )l Bas
QS‘SJ"’—LSQ 4>9 g (“51.13 9 L5"°"“| uu.o.‘>) d}’” 4> ).-.ia s(Y’\’) Cardl"o e)LL'Z...." Lvove) )| oolaiul l.a :)U ‘l’;”
S ES BV sl (anyp S ke (gie 4 S)0 Sgpen 9 Jias (slajesie g 4 (55 9 (st Sllez)
A S il Lasls ere 4 STy ey 050,85 gl 1) LesT (6pdu S0 s g oslys 1) illes (JLo FF G YY)
Gt ooy (St 4y G 3S) Ollez g shad 4 G o Sllax 3jlap 45 ol olis by sABL
(Pl +) el 5laiss g o)ls 5o

ooy 5o (gyloline wiglas a5 jls oSt as qgindi b aile paline wws slaJoe b mls o) :‘5}3?4@55
o8 Gyidu Sld dge l05ST Jalse JyuS vl sle Cans gued )l S92y alitee Jalge JyuS b olles
bochy 42 9 oobd ot podinoysd (gmifinsd (slaa)lis b @l (ol 0d cdnlie (ur dzg )3 0 g (570 4z )0
Sl b gl sline a5 0iS o 0uST ad 3 ol .ol gunan (Y++0) GeNtner 5 Bowdle ojleiul dal, S dos)s
eostro b olixe ol a4 swyiws (glads sasaslis Wy oo SUL B laaiyie 5 o) Jolas alllcos
IRV PRLINURCT I 11 ES

12 FAL AR P
VPP /-81A s e TUo!
VPP /eBIYA s 9

Sl sleo il

S 6Lbo)L¢;..4l

(> ‘_ng)Lc;..,l

Gentner 4 Bowdle o el Jol> 5551

Sl

gl

J o Bkt g5

(Ohisel pledyho Kdghy chaso sy (5340
IaLLS 5 T ol&azsls
Purmoham@ualberta.ca : juos

doi.org/10.30514/icss.27.2.108

S Sig o liwl sl colaiwl b (V) aupo oo plxl |, elil
e g Wgd oo e (E3050) ;00 potie 4 () pogie o
S)lge Y )3 WIS oo (38 pte (b replan L] £9d90 (oline
) Fsell ggoge dals S0l ply 5 Canl S ugele Jol> dials

(F) a2 oo ol
Slixe (53105 a8 3)ls 0529 (sloo S 3le5 (l3ls eyl Gl jo

4oddio
wix Job )3 wites o)liitul S0 Jotas oS 5L la S5l
oS ilos S Ll 095 w0 |y o megh 5l (6 ks A gl AL dno
31 g o ool (g kil ©)jg0 & a5 2By Laotly (ol
Cax o e eedlae o)luiul [0 il (V) o opl @ ale LYo
S g5k oyl 5, ol 51 (T) 99 3l foline bli | b wigd e
IVl g 0uS oo S0 |y eliil pmlin o] Bk 5l 45 o

4 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-5351-6017
https://doi.org/10.30514/ICSS.27.2.108
http://orcid.org/0000-0003-3889-1876
http://orcid.org/0009-0009-1172-8383

bog ol (nl cwly] 4 Cgute slaShy 50 silre 5 i
@lime b ot Gl 5l (ol G03l0p S Mg o Sl g
g allleos o pled 0gd co Jlad die) b delS lawgs a5 Col
28 Sl pla Sy o aSh e Biloy Cuale ;5 ol
35509, (F) Wigdoo Jud o gl E 5 lisl g deley ol
b o,letwl wiS o JYaro!l (Categorazation model) sanalgie
ol Lavgs a5 ucars b alsie oSy o o,leiul gadge yols L8
shallleos Sy cplpln (V) 00,5 oo Bixe g o o0l ylis
aS Wl e Ll .(9) o)l (o bl Spo 4 s S e e
el Jold sl oy B jstez s aiile cojlainl S0
oo il sl Golul (s L) ojleiul Jal> (sline (glaies;
353l g nleonl by Sl Gogo ) 5)linl £9:290 Loy
5 5Ll (ool ST g 55 s Bk il plise Lo s
Liwgs ool ailyl olal b a5 59 oo L8] sla Fis (o5l e
G5 ples (V) Wleaslio o sl 5 )55 g bl £9.290
(Y- ++) Glucksberg 5 Stoss oS o ;Lo (Y- YY) Westbury s
=5 Olye @ Ol | o bl (ganaib olfuys a5 s 57 Yol
(YY) o,en s Muller &5 4y .(F) 0,5 il ag0io oS 5
(Y- -0)Gentner s Bowdle «(V+) (Y++#) |, Ken g JONES 4 (T)
45 0 e by |, bl el> g5l sl gsSl POLol b
Qilgs oo a8 oS 5 (688l il s f Ay lie oS00 1 coens
g Byl gloolwl aos o las Sl cplLauS sléol 1) 5,0, g0
By Gloyleinl a5 Ko aigd co o3l Dolaie slaieS 4 aay
Glaie o, latusl 45 a5 g 595 oo oot dgliie & jgo 4y cans]
doJoe cnl Golol 2098 o0 odiegd Gaidlsie ©)90 4 09l o
Sl adsl Al oSG 0g2g Ll @ 90 0 oz 9 B jlete slao L]
o> p SELL S Sl oY CBIS gl oS 6 kL bl
Byl sloo, bl 5l 5 lede Wb aay gbve,leil Lol sjlglo o
(Slalind) T 355 5 odlio glie a1 j30m0 o)f50 |5 il
b obal a4 ai o)l Jol> 6ol 4 az g5 b oiinn ol
Sy ln gandsie g amlie (B9 95 2 wojlainl (3g Bl

O 228l gmes Algs s 0l
gl Glye a golail Gl alasly (g1l By 4 azgi L
sbd) gl soe Sl Sy s e slapleil B wed e 2310
Sl s 5 Joe j0 0008 Wyl o jlesil S0 o Sl i ¢ cegpie
ol 5l o9 sl sl a ojlainl a5 cnl (nl 1 28 (L)

Il Ly (hilo LSl Sl il (ol ok 4 g ol

e

Ero3e & ol Lo Slins sla Sy oolaisl Juls s la
Syl Jsb o a5 alas slaasll coals 80 (b ol b .ol
SIS plaS 0,18 0525 Jazrglon S o0 18 o ws 55 o)kl
2355 8l 53 Lno el 45 an3 oo e it 53l (sloee
19 kol s o ooles JuisT Jlgw ! Olsz Sigd oo L3310
o o 008 (S sl a5 50 ke g IS8 3 alge (38,5 L
(S e as S yll s 5 LT el B g7en
S50 (K65 5l le pid 45 ailgs o a5 el 12! slao Slos 5 520
bl B3lop anples (ow)p ol jo oS S8 o)l
Sy a8 og onl (GFLD (wlBoly S dez p dBwS w3
lixs laol 00 o il glal> o as (loyuzeiy unld ol oLl
Aol G Gl G S o gl 1) Ddlex Jralllcos
e dilgs aalleos gline SN e g 0iS o iolej] ke
Ao Joe a5 W0 5 o halllees é slxe JLis 4y (w8 oll |,
Joe (0) w0y oS j5b a5 (talejl 005 j5b 4y (glal 1
o alex Laallleos sline a5 S oo JYoiul s laibiul 4l 5 Jas
hdllless gl 5, 5l g oS s3lme (Sl 5 995 00 (3510 1]
5 Lakoff _ogpte o)laiwl olass 5l Ll (F) iiteds o s
IS bLs )l 4 sl eaigids Cel eaw a5 wilazs 5 sl Johnson

(V) oS Syl o bl b asS o,lil algie g0 (4
Sl 0,8, b segey cSll 4l b gilwand oBags
o laitl y0 0l 0 oo JYamwl T 0 a5 ol 5 le  esgde
(V) Sl (e 330 )3 (5 5> (o> Slapianns Slagsilodd »
ol aile el5l Byo gla o b oS L 51 olSays ol ol
oo yisd $sSI Liuly pl e (M) Canl Sgliie (L) (s L
CH310 5 OIS (o g e Canl S35 (3Lt oy 4 &S e
5 955 Gl 8lse s & Wil aallleos &le o e
B g o alie g LSy Slo pae g bapaslee (loj Glow 50
QS o Sleiinn g 0 oo 0T il i 5 Jow opl () WS
(o992 6010 12 Jloo (613) (S a0l S8 8 lawe &S
oolaiwl guly b paw po (glo )bl 51 yion a2 0 jls K o lal
JB g Jaep gilre line 0nlosl S8 4 5le g g
aS &S e Ja (V-YY) Westhury (1) og aalss 5 mws
I, (Gradient Salience) z o Siwzp Jow a5 (1449) Giora
AL sogtde LTI 4 5 (109 ()bl & g5 oo el Sloiiy
@ Olle LT asS o s a5 Sl L5 slacs ) le « K
s e Soglas g5 gl a5 4y aS ¢(F) & b sisnd g S BB s yuo

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

STz pstde S o SRy P G &S
B2 S A F) wS e 6T ol siluand Sl alply 5 0 o
Wilgs oo 550 & 1 S 5 L coles jo (adlin sleosls jo Jeize
dw.:l; Ja».:)an 6)[}.».«.0‘ L.WJ uL?w‘g e)Lz.'l.w| J)O um)‘).:‘d)
Oy |y Oldlas pl Syiie Sy dw a5 @S o0 JYaiul b
Slalllae ol (gl weidn d9p gl 4 o, Gl AL
4z g5 b .aio,S sgamme (el (slo)liinl ez 4y 1) 095 slo gy
O9> 4 ‘) 69% J&m‘ )‘ (9 u...‘a M‘&’(SA L&bo)l;...w‘ PLy w‘ 4
SzsS degazman; o GBS S50 bl 4k dagi gl 50
Bt 3 565 lol35 (sbao el by sens] s ISCn Lo e 5]
w6l Slalllas ol ol el onds 0siloniS 5l gy o laiul
@olse jleMaz fsyd (Frke a5 (chalojl Blge J 7S 5 (655,
(lal plaw s bl Ladl) Edlox Ll 5o 48 S oo ooliciul
(5)‘M J-°‘5-° u,uLw‘ > a5 el o0 s J)M :UL: Q_QLQO)‘B )‘
o ] S S0 Gl Wilgi o aS ilowds ST S8 > (g5l
hos ) S5t b el b ol lalllas asgazme b S S |,
et 5 w5 sy o givgesl o Shos else cnl J 7S 5 9550
Sglaie o s @ az gl Lol sBuun plas 5l coles o b
wjg> (b ) grlae lagidley 4 gl 61y g o)l S0 lass
3 ol RKaesn a5 (VA) (YY) Cardillo Ll & laiwl &
9> 4 595 de bleinl Ay males )5 colaiul wiles S jlris ol ]
Caley so3] dlse Uy sl 1y s azg 5 (S5 42
T et oS (o0 (o Jalse nl oy Baa b bl oo S
gy opl 5l 0 dales ojleinl Sy yo by Juw plas 5l cole> o L
el g (o3lwand B 90 113 o, laiwl Sy0 b3S s sl o
arg g o> a4y Jole 90 oS i 4y el o ol (8
Jelse (nl G5 3,0 )0 Folite slas S adge 398 Jao g0 45 (592
Sy el laisl ay wils oLl Sy g

Zb)l.’ﬁ.w‘ J)é J° )Jg.o J.al,.c

o bl Jol> g el b soe ol a6 luul Oles
S psbpler il RSl bl S ol b
@ Jol> 5 g9090 o9 (I L (e Sl o bl oils o
ol g E9d90 tue Jol> g E9dge idigh o i dlwd Wiz
st Jal g o5l Egdge 1ol ol g (e 5090 12l
bl STl jo Coie B8 cwyp 4 oyl Sl togh (S
oke (Y+-1#) Buchanan ¢ Al-Azary a5 jsbilee sslasls
ol 0l 53158 095 Aalllas jo (Vo)) XU B,k G 5l aisS o

Hne

Tz 5 bl calid il plgie 1) (coe Gla Sy 4 S
23 e GBS (S5 2 o Sl S g o8l (5o (nlpli rams oo
3)b)d (old ok o)Ll b agrlye plGn g aisS cai il (2510
Lo Ll @8ly )3 S (o0 SVl ol 5 9290 (caspio JUSLo
Soz stz Jolls SThol wuld (nl 5 Wgdge S0 aneis aibe
Oadsl (V) el o)laisl Jol> g g9090 oo S e slo Sg
bl 5 5050 ol Sl il sl S cnl S 90 f8
o S 5 Nsdee Gl 055 sle)liBle o S ie bl ol
gl oo e 5 Egdge 4 Jalo l lagliviul oS piie blEs (pl obn]
9 g sod 29y 1,38 ol 5Lk o ez sl Sy ol o
JLS 0l o el s s 6,3l (53l en 4T cpl e i
(Y1) o,Ken 5 Stamenkovic s gl (V1) wgd atslds
Sl ol dadl> w5 e leol ROethke a5 oo oSass cpl )0
(Ol Jol> &S laiws 5l sgac laie 4 (aladl>) g4550 ol
O asile elyul papin ] 50 4 05l co o el 0ol ateie
295 o1y plilasy as” Sleaslor 5 ol glixe sl €awy
o il Sy g, ol 51 (0) dad g0 a3 )T Hlai o« ools sl
Gk a4 d)S e Bl Jleds Al Gleie 4 plgiee |,
Sl 2 5 Silne (Sl ma ebioe gyd, ojliiul b (g &S
2 33l g S o Sl oy sl g Wt oo JUub Shallleos
3318 (55lome (glime sraludise dsloms (6l aalloos Sl e
Sailos 5 (3l Jlad Jolds (rine o) 593 (ouo yowd Slolas
S 5,5 aes o lis oS el alasde 51 aa) Sl 5l Célas
ot i b 495 alo g Jlb e sl ol Sn 2!

(1) 22l (5908 iloadi g 5 Jol> 5 £9:090 polic
g dloads Coy i laaas LSl cllS g gunanb slo Jos
28l o Salem Gl (eelidly) Sladlle 5l LT 5l plas s
SR esarme b Sy 3l bupo @l (S jsb 4 oS
ST a4l lallan s Jle plyie 4 55 o ity Lol
@l Gl Thy poye a5 WS (o0 Sulex ganailb Jos gledl |
SS oo 295 e b e ool (ilop pla 1) ol 4 Loy ye
sk izl cualss [0 oul sl o 84 pasie slesl (VO O F)
Lulg, o jo a5 el Gl e Jols lonl o o el [oslop aS
3979 5 27 Culem gl oo e 5 4)bgd Ojg0 4 Syl
ebio Il Hlaie 4 Syl 4y eiSTanlyd g0 jo ol by o)ls
05 el ) oo EG (VY 1F) Wload 428 3 o leiesl 50 gl
=l slals s ol Syo A Wygl cpl p Joe g0 2

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

(V7) a5 oo JU 1) (DS 8Ll (2Bl (ogpie sloojom )2
S alle jl«cd 3 )18 ol pudb Cow 0,0 aile olao el
S CoB Sog5» Jre (Jad) E¥lex b aglie 10 (55l O j50 4
Jie 6l hos slro ezl (YY) wiS o solil €28 I3
b b3 Gayb ) (oliml palio oS (o) Spo b uils 285
Om Alaly alllae sl (ol Ces B s oo JUT (e eenlie
SS o> St E5 lie S (o0 ]S pias g3 (0
3 Gkl el pealie 5l 6 ke &5 Col ooy a5 L 55l
(V) Wighi oo S50 Joe g > b

sl S 33 5T 55T g (590 S 515 31 0 ylasianl (¥
(The base term) 4l 5515 5,500 dib 5 g5 (wlol 5 boo el
OF ple) ool sloo)liital idigh oo pendl g8 Wiz 4 olo
Gl b e oo latol (Gl il b o iy tans] ilgn
(El by ple) (S slao bl () b 285 ol plew)
Judl g ol ol (Es plew) bl by o (sloo laial
©97 S g wiloglite arepllss job 4y alizes Sbj zolaw 5o
dibogd ¢ pline gl 13.(8) 2l ggiite Lo Wlgi o0 35 oo ]
(Lolayg, L) b S eealas g (ol L) Lal gudlio (oo (5950
T ) G 00l Gby Sleosls iz (TA) Sigdioe plote
Hlas 5o ol Glp pleie omas bl s LT as S oo
ol 2l (BT Ghlen 59y agiagly )l o5z b il
il mliddpo 5 S5l 5 pline golaw o 1, JWl 5 ol
Wad 48,8 b o sawled leie 4 jre jo plaie Sluls Lol
(V) i ge (las GiiSly Jad g oul oles 40 ol (2lgi &S
Sl )lS 509 el 5 (o5 (e bl 3 a5 by i @b
(7)) Wad (2bj)l ol sloo )55l i (6 puSoiir jobo 4y Ju
40,5 o0 )8 SaBge 55 (JUl sl she 723 (g5Lu Jled Boaline
Y Abn sl bl 5l i JLdl oS ol J55Le 358 wales L
(YA) e

(o g0 4 a8 el job cpl p 0g3 e 4o (Y+\V) Cardillo
6l s L Yoz o lazasl 535500 55ls Comlo ;5 Sglis ]
Slooylail sy oo Sl 4y a5l Jsl gt g0 S0 hlime e
9 ol 3l eSS b gonaib wnlie anl Gkl el
S Sy el p e (sol Glaoslaial 55 (7)) wisd S0
Ll wigd oo amlie Ban Ojle sla Shy b 4l o)le ol
SBCadgzae o Slhmlie iz (Jd (e laojluinl o
ol S ad slro el ¢ Jlie 10 (VA) 983 s &y Luiloials

IHE

Sy Ml M) e Jol> g eolizil godge HEALSES L a5
SRl nlply wlos S bl SR0Se aned i 1) (Gl Ay
ateial e ojliul S50 g9dse (o9 EEIL) (o (See
Al P 0aiS e sl Jow l Coles jo ilgs o 9 (V) el
S 37w 4y ()

LB Wil oo Jhe (oogie § (S5 (o> Sl (2 Al
ook ]y o)l Syo (e slady i po Gl 3590 bl
gy 2l Slopngal ddlae (puiz il SliS 5 5 6%
@leisl e o ASe laojlainl &Sy ol 4l lp )
o b b pe ras Gblio ool ojltal S0 LT 5 wigd oo
0,559, wloals J1E ) 0550 et b el aolS ] aallleos
P (e Sl p; oS A (o0 grhae |y ()8 al e cS s
Sl wdy Johe sl il arass (S5 (o slao S
o> Ol giludnd ol p dBaus pl cplplo (V) el
ALEIE Aad 95 40 (V) WS e 0T o jlaial Sps ys 55>
Ol 5l el 5 S3els e Sl (o (5)l0ppgal (o LS,
o Al 330 Cenle (o ol b (TY) el 08,5 Culam olSuys
Jolss et aiy solSaus sl asinli jeip gt (5l
4 pzolie &5 wims oo LA Sloj L ) (S5 (o Slaptn
(658 G ehlie jd il bagye (Sond Jes b Slas sk
peplie Jold (S y0 50 1513 Lad 4]y (5 (o Slaptans
(YY) oo co Cans i el 5l

hw Gl L as ses s olas (Y4))) ol Sen g Dasia gl
(V) aboe ol (S o (Pl Colad alox gl
oL 3 Meteyard «(Y-1#) e ¢ Riddell &55 5L
e a5 0 ls 0ezg guled A4S Waw, azd opl a4 (YY)
@ ddped Lol iS00 JW I, (55 2o slaaledil ol58]
725 Sley asl 5> Ayl e (U5 ced 3l ]
gt oo |y LaT oS gloo el HEaiSES 15 aS Wisd
S wies Sl Gy adgl (S g o (Pl S > 0
(P b a (YT ) wilys o |, Lol wam slae bl Ll
WS ) gl (S8 e (2l s liinl 25 DMl
S 03,5 x50 ) adgl (5 (2P an S slae)laiul
Col (&5, il e jo o liul jogs (goloyl,8 i saaslid
oy (Gl oBus jl Sldlas cpl D> job 4 (VD)
S oo (5t (oMl S0 45 A e Cule

Llad e &5 0 cws i (oINS 8,Liul ailes g ol

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

hallleas Odes ,0 (YY) o, 5 Galdil)osslssess
Sl 0 b Sl olal [0 a8 was bl ales sliie
bgie :Sile 39S 5 (39 (b 0 5 b ek (392
50 Moz Q_ﬂ u...f.;L..n Sglas as ols obad Slaiges t L')},o)‘] RSCHRAN
b ogasl (P>0/00) oy jolino e 603y 5ai 5 (092 sreb 50
5 2bal 1o o ltl OMes (ol Sl glis a5 sls LS (glaiges
b 0 9 P<ele V) 0y loline (F) 6,15 (oSl b 052 550
Slr B edd o po (P22 10) 05 jlobins 18 sy pgai 5 o5
(K= VYY) 090 ormb (K= IVA) oledl o bl ol 38155
Soline g lel i 51KV A) (o5 (65lmo § (KZ+/TD) (5524 gec
&ly 0 (ICC) (glos,ygye (Siwod colps (P<+/++V) cul
)| g 009 +/a¥ 9 AR 4 WYL V4 l) ﬁ‘ﬁ ol A 095 LQLQ)LM
bl ol @815 51 (S gl (P<+/++ V) 59 Jolias (5Ll L
by 00isS py dlex Joz 090 o (|CC)‘5|oa)Q3)¢M9

STy plej o b giogesl o Slas ol haghy po b adlal (yge]
oz Ae g (5> (ool (g )lantd (comsl Aoz A+ a0 S50 (e
28)5 8 Galosl 5 (bl 090 (S5 ws o (Sod
(Procedure) g3 sly!l ool yd

ES byl Ghalesl o JEALSES 15 (oS Cald) S 5l
E—prime 133l 5 51 oolatwl b (g bl &g iouiw dadsg .a5s,S
o 3| e il Fo Lyl BALSES 8 (T0) ab b Yoe
So blie [0 autw By, 5l oolaiwl b leS iz Laszils alsld asbl,
SEALS S 1 4y (6 laiasl Ky i (gl N5k &8l ol A
IS0 BB ez e ax a0 aS S glad o ools ybge]
ST 158 oy Lialosl ol [Lad 1) aaSs suiiS oS ,b a5 olSin
5 ol GBS ,s des ey Libey] oS e s
G5 el 5 kS ambo GloolS Al Wil)) i e
Bl e sy bboaisS a8 10 gl o (e e b o p0)
S92 )bl g (adllleos Aoz oo I JSase (2ligS o ped Jals
4 .09 48,55 1,8 oolatul (g bl 5 ralllces CMes dy jo a5
S L g (B e+ MS) Sy ax ;0 b al ools jgiws (oS es 5
55 00ty Alax gz i sl O B) iy 0 0l0) 6y
o33l & Lo slagiaghy Baa uilig sln elie g Lslo b
OEALSES 5 5 og aillbgls dalllae oyl 4o S Lie 0l adlS

5o dsllas oS adgie | Qyﬂ Fles pas &gy aiiiilyd oo

1o

P i b sl S o1 2 o5 st 50 gl sld

38 by ol kel (sastie SloShag s 5 Wi oo Bl b
oS Slos 123 L Yaane bagwl (3jls, wilools oLz MR
b @)l pa3 L Wlal By g Conlolpen Sliy sl
aib Jols Bos gl slos sline Lalg, 5 0iiS o 0,L3l Lsl &
4SS slanb lalg, » Jldl aS o)y 8ezg (55068 Jloiz! o
Gaedlgie 3,k 1) Jgemme b li] lins g5 cad gy ol 5l rasS
eozler 0 (1) o5 gl wid oo p Jod 5l &5 Joly> 5
S SWMSTL ol jo (S5 > el g b pall e SO0

RO OM..\.».’J.ML;:?A.:

FLETIY
oBauses i 5l (Gyle] diged g azely) HFas s pb
Lgos aiS S i pol> dallas 1o b swl Jos 4 Sges (LS5
JS2S BTV s (3 (65 dse gy olel 2 pol> g
AT L o slaml glaaSis o lel 8 5 b 5l aS wisly o
(oo Blod gl olial sl e FY 0 )8 G ain S ES b ol iagh
3959 lo b ol ools Gudai OMiast mhaw § S ¢ Siga
Ol (Ve JLo FY LYY o &ials jo msls J13 () 55l wog o)l
5SS gl oldbgls cols, g bled (F tplus EMlass JSlas
@ hled pas Bi> sla)lne (g )ltul Ly 4y (2557l 5 S0
by anlllas JSSg5 050 0 (aBL JeaSS 5 (6l By oSS
S psle e Ao a5 Sty s oSls I dras
oFasses s (IR.UTIRICSS.REC.1401.028) oS &,les 4
Slausel Sbi)l e as b 6lygaisls &l a8 Sl euls,

38,5 edb o

Y]

S8l b lpl o a7 Lol dalllas (o solawl 090 (g laiw] &
5 Sad) A VFe 5l ISie (YY) S 5 Cardillo dxlas
ez ool 1 S o 4 55y 5l ez ol o el 5l
O =S 9 S L9 (SN jpal st jpal L
o> iegh jo bole S Gly (OA) cwl ouls aisle

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

basy

G Lbtarmear gbosls Jol5 oy

o giogesT ols plis (giogesl Shmgsy Aiged ;40 Y (085,5 (s dglite
3525 (5, lole gl g Wil Kar (P>+/+0) i 5 (yw o>
2 Sloline glas aS ols ylis Bgi el 89,5 g0lS ge3l L0,l05
Siigrar ol (P>+/+0) 5,100 5425 et on
ous 0051 | 3oz 50 SMeams (150 § Sz ¢pms o 2 Aigad

MV VN CIR B S GV

Wools Juloxwigas jxi (9,

ol &) GalesT @Ml ey ealy o ¢ 03T FY o Sl dlie
axg alox 3l o, lail B80S poss Jolge wlul » ((Y+VY) Cardillo
58 Wmosls Jlodid jod .28 )13 ot 3 50 (ou 42 9 5970
o s 4 irog S atlh p odle (Ghagh el i
ool 5l ez S50 Gl 5 15Ty ey o e Sogel Cunds
A pldil SPSS-27 [l58le 5 L aosls Judox g 4y 320 .0l eolawl t

(n=¥Y) Lb@ésn)i 03;

O
S0
ol
i yl5 Ol
FYL g adyl bl )5

woys  Slglyd
£/ Yo
Y4/ \$
Y4/ Ye
YAV Wy
Yar VY
oS oo oS 9 5950 9

5 St Oloj 3 |y ool Doz b gagal o IS ok 0 ¥ Jsa
Orizred o STy oley ool geuly et Odlex I 5SSyl 4
S et s w4 Cas 5o o] Moz S0 e
g n odalin ¥ Jsuz ;0 bl wlsie (P<+/+1) caul jlobixs

D293 S o o g
Syfles gy slp 1OMNes I8 9 (ylime 53 (G97 Azg
JrS 1y Jalse plo lad 5 (ol Doz ) Guly 5 lagSogas]
@ 0205 (omyp Doz ol 4 aly jo 1) o gogesl oglis

dglin |y ad g ol (5550 EDaz 4 gy 40 b Sogesl o Shas

(2 5 (o) 5976 Sllozr S0 (e g STy Gloj dglin Y oo

Polaie  @oliTazs  tojlel il M) jlao Slyml ol s 09,5
< /0¥ YN & &l 6“"‘
AN o LN - ¥
-1oY VAY ol e Sy STy oloj
- 16Y VXY Sy el halllees wilos
/-1 o YIVY Ny
- 100 VY S, e
\Y/aF VAT gl ol OMos 55 oyl e
INE o SV/FD mya . .
N WY g iy led bl

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

P,laie  olilazys  to,bl Omsolbo BB Hlaro Bl pil (ko Mo 09,5

\Y/7 AA-Y S > ol OMos S50 4yl 3o
ol Yo YF0 /- . X
1+/34 WY S, e halllees
Nias A AP RV T
“JeYY Yo VIAY --Y
e VIO gl b Sy STy oloj
44 Y7o &S 5 ool &y WMo
[+ Yo ¥IVE Y
<168 YEY S, Jad
YY/0 NAZGA PSS RVCU- SO
-[-OY Yo ~Y/- ) -Y/AY
YYNN VEIAS (gl b 535 &3l 3e
ya/va YEFA S ol &yl Ol
ol Yo 1T -AIYA
AYAY S, Aad

Glaids ez S0 5o STy Gloj e oo LS ¥ Jsux 88les oy slp 1Mo S0 g Gl jO (o> dzg il
5 Pl cwl lolime S OMex 4 s | else ple (5 5 oylaid Oder 4 gl o b Soges]

FAS Gl azg boawlie o 1) (S azg b Sogeil 0008 ey ez (nl @ Gl o ) labagesT islis 5 S
ilgi oo [ ¥ ooz 0 ow azg ol Old > ailes,S S0 5 Syl ¢ o 4z g b Vo 4y ks o lo Soge;l o Sles gl
IRVELPRVAR S oS 0 90 9 dmlie |y (S >

(S 215 olaed) (oo oz S35 (e 5 25Ty (e dmliia ¥ Jgur

Pladie  goliTaz,s  toybl oSl OBl jlao Sl il <dlaz 09,5 JUET
S YNE el
ofe ey o 0/ Y —I\A owSlg gyl
I YIVY &S > Mo
VY45 VAT g s ol allleos
el vo /a8 Y/AQ S50 ol
VYN MY S,
N3 YNY gl
e vo LY YL oSy ole
< 10O YIYY S > Mo
VWAT LTS SRPRS? leé ey
.04 vo - 10f Y I3 ol
V-/a9 WY S,
-IsY VIOV gyl & ylriw! Mo
o[oYY vo _Y/Y YN oSy oo
I8 YIS S o]
nv

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Pulade  golil asye  to,ll sl BB jlaro Ol il (uSKleo W 09,5 pueL
YY/¥0 LAZAA SPRROES & ylxiw! Mo
<5Y Yo —/0- —+ IO S50 ol
Vanve VEFA S, ol
I8 VIO gl
- /¥ Yo YAY oI+ A oSy oo
<103 Y/EY ;
St 2 (5Ll o>
YYAN VEIAS gl
[+ o -Y/AQ £V S50 ol
AYRY S,

55 5 Jhs o piie (g (VF) 05l (5 foline 13 L S ga]
Cipgh 0 (V) ceslas 5 laline 3 Edlass phaw a5 sls e
ool alas 09,8 90 o (gyloliae Dglls EMa o 5 pol>
S seite g Vg 5Ll claall &5 aipo e oLt b
ol Do) (55705 azg a ey o L 090310 Shos b bl 5
9 i Oloj )3 (sol EMe (S5 )2 (on>) (o> 429 9 (od
glie )3 IS e (eia 5 Sleb e | 55 s
losls Fewly FasS Jhle a5 s gloy 5o g laad O b
OA) cal 5l)an 5 (Y41Y) Cardillo mls b gues aazsly ol
S (970 Al 4y az i Lo bl ils el (e Wl e 4
oo el 5l Sglite sl dy ol sloo bt 45 (5 5k ) esS
(SMT) JLsle gy &0 a4 azgi b igd Jojloy sle,lS
St 5 poin Al Gosb ) Olsicee |y ol slao et
(S5 Jurss Gy 3l l3F oyl 3 ipd 5315 oS & 4
lo Bl p 5 Wdogo WIS JUS IS o slaTig
) oslainl sline b Wgd oo atuzr p (2l castie laSig
b slao bl Sy Jgtun |y slaibal >l (YY) auS cois
A 50 ol sloo il (il abais lgie 4 a8 S >y
LTl g LsT slino bl 5515 53 45 s o8 s Ao 393 005 42,5
il o iglite b ay e latd Julo (g5l I | ks
W (5975 425 NS5l slaay a5 DS glis 0,5 o )13
Gllay pae Jdo a5l oS o lainl sy aS guanadd Jae
b denlio jo Lol poml 5 (b (glao el coy oo i 4 olize
(YA a8 oo gl 2l | s o (plime A3l p i) &l Le
Bowdle & luul Jol> 653l &5 sl gunls olsie ay sl ol

1A

-
LT j0 aS sl 009 old sy, v laiwl &alllas s S50 Jalge 51 SO
SN azg 5 lad Sax (53105 b gel (5970 Moz (3310
58l Lo il Sglite conl (Kon 5> Do Lbilop b
2005 sy b |y g a5 5576 azg 4 by o b Sogaj]
sloas b o sg>ge ladly sl Blad o bl ojlsansl o
Fol> sl el dsdllas o Lol Y5 ail 5o o leiul (o3lo
2l 50 ool Glao, il s956 slao,lawl S0 LT as ol oy
soboled g s (310, Gglae il jo (Gl 55 (slbvo,lel
A azg boojleinl il cenl (Sl aidS ol 5l s oS
2 (S yld azg) (o azy Ll S 5o op dad
S o> St i Tigdga (30 Dglite (ol
a5 Gl oad olpinn el 00y BSIpdon eggie S0
sloaals @b 5l gyl ©ygo 4 sl gealie 56 ke
ez Sl lp lail o bo Wgh o0 Sy0 due &S o>
el S Ll 1y o,beisl 53 s i Lolse o ailllcos o o bed
52 5 e 51 (65330 s ol 5 o &2 ety o b
ceizead 5 (RTS) [2iSTy o eyl &alllan 1o syt 05baiasl 5 0
(2 5 ool) 5970 Moz 5 y0 dilog 4y (2STy )3 1) S50 Gl
b (s 0lg) Loy 5 (& 0) by 0 b (57 )lid) e
Galllas o qly 63,55, &5 @35 (b)) 5 amalie il Lis]
Moz LT 45 02285 o paad syl b _Soge3] ol o laal 5 o
Lo giogesl ols olid (gogesl (hmgsy diged 145 Y (05,5 (s glite
Solas g Wl Ked (P>4/40) OMass § o § (pw o> g
Bora lawg ous plxil ew )5, Juloo 5500 S92y (5 lolize

o bl oy e g clamis (e 4 Sl las 58

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

S iy BlS 4 gom Slalllas 35,8 5 4 555 dged
Sas,sld s SIS L (ed 5 ol oo latul (L5lop (grae
o §3le e 5l g Feeitns woled B aijle 5Ls cuas (6518 5y gl

S @l (S8 e sildnd Gl

W oMo

g 99 G Jgol 3 Sam
«(IR.UT.IRICSS.REC.1401.028) a5 o leis L asllas JSGg,
Sl pale 0uSlimghy oyl i S duged olKiily DI arS
Gly s woyS @l a8 lalST cols, Fanses s as anb
<l K], Sleyos 09,8 audz> oo b b o ol o oSS

53,5
QU g &5 lino

u...a J}‘ SMy A.u); O\)LQTB (57"]"’ ‘) axJlUas OM}' )LP).Q
o g8 20,5 ki g i g 6)5—‘6"-?' Iy ools cags |, allan
Pz 9 pomw odn 9 Sy Ol (g S Azl g Con o ped

RVGRIK) o..\.Q.C)..)‘) axdlas &LQJ o MJ?.&-\M

SIb &bo
Ooeh opl el o cdl e Slesle e 5l Jbo coles>
2blige 6555 4l 5l a8 5

S oSS dalllas jo HFauS S 10 g bl adS 5l B e g

2o oyl
J.:loo}o...; [a)l.c‘ 1) ‘;LO.-\}‘ ‘SBL\A uo)bu &= UKMy

References

1. Ronderos CR, Falkum IL. Suppression of literal meaning
in single and extended metaphors. Frontiers in Psychology.
2023;14:1135129.

2. Hirofumi T, Keitaro M, Kiyotaka N, Mayumi T, Suguru H,

Taro M, et al. Increased functional connectivity between pre-

19

Oz b aS Gl odds iy (gLl slixe 40 (Y- - 0) Gentner

OV syls J5las Laal Jsiine slacglas

(S ¥ A

3 leas 1y cowsl OMex Lm@oyﬂ as el ol S s
Dozl 5)lpds 1y 65laid Mo (o a9 50 5 (a8 DDlex
OUES e (oo T (sl Jue az (] M ol grly (5 >
O3 5O Sy i else STl 6 lsline gl aind o0
Solie 95, Sy Lubol pslie laoiyl b g o9 Anlyss Sl
5575 s g o o 42030 LS5 1, ) 5 5 ek
e ol ) i GLD doja a5, Lele J S
O e g (adlllees (bles 4 Cond (5 bl SMlex ol
i Sl Joo b g a5 sl s 5 (5950 Az g BULS (s
FSeo5 oyl ol (5350 4 5 s sl i ok
Tobe @ (o 6)leds Wlg oo &5 ST, anie Sy ol
253 G 31 S Sixie Srckoaitly A3l 1o 1, ssgie by oyline
Sloacs 8,5 Lai 10 (S g5 oo sdwl Caws 4 slaazil ol
p3¥ ojleinl o slp elge plo (riizres 5 (on> 5 5970 4z
S el S el al 59 S 55 5 deryisn S
ojletul gl anb AL e 05509, oo, b Sulex sl ol
Q> g Jslate slaoleiwl LS )0 05 co dlpiiny oy 30 )
wwd (pl S50 5 Wgd oo Oloy Joedeo S5 A5 ) sy slo !
03 Akl «(,l5 alidle 5l 4y g sl 5 o bl ooyl el
g 059380 oo Ll glgil &

Coler oS5 L s ol )l adllas pmls a5 Jb> o
S SRR crge 45 O)15 S9g Cudguze iz WS (0
S3ladl cJgl wojle g>g adlllas (pl (glp Cudgase ez e e
oIl wouy] Slalllas a5 558 o Slgitiy SorgS L Aigas

supplementary motor area and inferior frontal gyrus associated
with the ability of motor response inhibition in obsessive—com-
pulsive disorder. Human Brain Mapping. 2022;43(3):974-
984.

3. Zih-Yu S, Yi-Ting T, Chia-Lin L. Joint Influence of meta-

phor familiarity and mental imagery ability on action metaphor

| This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

comprehension: An event-related potential study. Language
and Linguistics. 2015;16(4):615-637.

4. Muller N, Nagels A, Kauschke C. Metaphorical expres-
sions originating from human senses: Psycholinguistic and af-
fective norms for German metaphors for internal state terms
(MIST database). Behavior Research Methods. 2021;54:365-
377.

5. Stamenkovic DN, Ichien KJ, Holyoak H. Metaphor compre-
hension: An individual-differences approach. Journal of Mem-
ory and Language. 2019;105:108-118.

6. Westbury C, Harati P. Is theology more of a field than a fa-
ther is a king? Modelling semantic relatedness in processing
literal and metaphorical statements. Psychonomic Bulletin &
Review. 2022;29(4):1461-1471.

7. Lakoff G, Johnson M. Metaphors We Live by. Chicago, Illi-
nois:University of Chicago Press;1980.

8. Al-Azary H, Albert KN. Do metaphorical sharks bite? Simu-
lation and abstraction in metaphor processing. Memory & Cog-
nition. 2021;49:557-570.

9. Sana F, Park J, Gagne CL, Spalding TL. The interplay be-
tween inhibitory control and metaphor conventionality. Memo-
ry & Cognition. 2021;49:1267-1284.

10. Jones LL, Estes Z. Roosters, robins, and alarm clocks: Apt-
ness and conventionality in metaphor comprehension. Journal
of Memory and Language. 2006;55(1):18-32.

11. Whiteford DA, Kellogg RT. Familiarity and aptness in met-
aphor comprehension. The American Journal of Psychology.
2016;129(1):49-64.

12. Gentner D, Wolff P. Alignment in the processing of meta-
phor. Journal of Memory and Language. 1997;37(3):331-355.
13. McGlone M, Manfredi D. Topic—vehicle interaction in met-
aphor comprehension. Memory & Cognition. 2001;29(8):1209-
12109.

14. Glucksberg S, Newsome MR, Goldvarg Y. Inhibition of
the literal: Filtering metaphor-irrelevant information during
metaphor comprehension. Metaphor and Symbol. 2001;16(3-
4):277-298.

1P-

15. Gernsbacher MA, Keysar B, Robertson RR, Werner NK.
The role of suppression and enhancement in understanding
metaphors. Journal of Memory and Language. 2001;45(3):433-
450.

16. Glucksberg S, Haught C. Can Florida become like the next
Florida: When metaphoric comparisons fail. Psychological
Science. 2006;17(11);935-938.

17. Bowdle FB, Gentner D. The career of metaphor. Psycho-
logical Review. 2005;112(1):193-216.

18. Cardillo ER, Watson CE, Schmidt GL, Kranjec A, Chatter-
jee A. From novel to familiar: Tuning the brain for metaphors.
Neurolmage. 2012;59(4):3212-3221.

19. Al-Azary H, Buchanan L. Novel metaphor comprehension:
Semantic neighbourhood density interacts with concreteness.
Memory & Cognition. 2016;45(2):296-307.

20. Orhan M K, Ceran S, Kutluturk Uney P, Haciyev C. Ob-
sessive-compulsive disorder from an embodied cognition per-
spective. Archives of Neuropsychiatry. 2022;16(59):(Suppl
1):S50-S56.

21. Yuanlian S, Liu J. An e-prime study on the cognitive
mechanisms of English predicative metaphor comprehen-
sion by Chinese EFL learners. English Language Teaching.
2020;13(10):4742-4750.

22. Reilly M, Howerton O, Desai RH. Time-course of motor
involvement in literal and metaphoric action sentence process-
ing: ATMS study. Frontiers in Psychology. 2019;10:371.

23. Desai RH, Binder JR, Conant LL, Mano Q, Seidenberg
MS. The neural career of sensorimotor metaphors. Journal of
Cognitive Neuroscience. 2014;23(9):2376-2386.

24. Riddell P. Metaphor, simile, analogy and the brain. Chang-
ing English. 2016;23(4):363-374.

25. Hui HS, Liu X, Schmidt-Zhuo J. Manual action metaphors
in Chinese: A usage-based constructionist study. Journal of
Cognitive Neuroscience. 2020;6:123-142.

26.Ying L, Lu X, Wang Y, Wang H, Wang Y. Is the processing
of Chinese verbal metaphors simulated or abstracted? Evidence

from an ERP study. Frontiers in Psychology. 2022;13:877997.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

27. Chen E, Widick P, Chatterjee A. Functional-anatomical
organization of predicate metaphor processing. Brain and Lan-
guage. 2008;107(3):194-202.

28. Zhang Y, Wang K, Yue C, Mo N, Wu D, Wen X, et al. The
motor features of action verbs: FMRI evidence using picture
naming. Brain and Language. 2018;179:22-32.

29. Xia Q, Wang L, Peng G. Nouns and verbs in Chinese are
processed differently: Evidence from an ERP study on mono-
syllabic and disyllabic word processing. Journal of Neurolin-
guistics. 2016;40:66-78.

30. King D, Gentner D. Verb metaphoric extension under se-
mantic strain. Cognitive Science. 2022;46(5):e13141.

31. Cardillo ER, Watson C, Chatterjee A. Stimulus needs are
a moving target: 240 additional matched literal and metaphor-
ical sentences for testing neural hypotheses about metaphor.
Behavior Research Methods. 2017;49:471-483.

32. Utsumi A, Sakamoto M. Discourse goals affect the process
and product of nominal metaphor production. Journal of Psy-

cholinguistic Research. 2015;44:555-569.

1Pl

33.Feng, Zhou R. Does embodiment of verbs influence predi-
cate metaphor processing in a second language? Evidence from
picture priming. Frontiers in Psychology. 2021;12:759175.
34. Pulvermuller F. Neurobiological mechanisms for semantic
feature extraction and conceptual flexibility. Topics in Cogni-
tive Science. 2018;10(3):590-620.

35. Schneider W, Eschman A, Zuccolotto A. E-Prime refer-
ence guide. Sharpsburg, Pennsylvania:Pychology Software
Tools;2002.

36. Bora E. Meta-analysis of neurocognitive deficits in un-
affected relatives of obsessive-compulsive disorder (OCD):
Comparison with healthy controls and patients with OCD. Psy-
chological Medicine. 2020;50(8):1257-1266.

37. Shin NY, Lee TY, Kim E, Kwon JS. Cognitive functioning
in obsessive-compulsive disorder: A meta-analysis. Psycholog-
ical Medicine. 2014;44(6):1121-1130.

38. Obert A, Gierski F, Caillies S. He catapulted his words
from the dais: An ERP investigation of novel verbal metaphors.

Journal of Neurolinguistics. 2018;47:59-70.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

	Bookmark 1
	Bookmark 2

