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(), 75 A N Sl i 5 5 A R AE
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VIRRAF LSS R GE, AW 25 H B fT A S R B
BT PR B R 22 E S, HE W ReL
B EBRA R, AR FMAA LT
FREGTFHCNE . BB TR 7 R G ALk b i
e HE B R 22—, JF 11 U aE A U — BT FL
118, HEHRARLE R Mg PRI 1R
RAKLAL LB AR B2 E R L, 55 R
S AN Al (] i A PR

SR, AE EHEAD 80 ARRZ AT, Bl s
0 BE A I S A AR BE (] o o, 5 OE &
% Chomsky (2002)/i5iik, AZEMIEF RE T B
Je— MR I AT FAR B, RS E A
SRV IEPERY AR . Chomsky f81iH, B&fEHEL
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R R R R ik, NS R R R s el Ak
BATIEST. MAEY¥K Gould (1991)IEHFA
K, BT RKIAE R DL RIS L 5 Y Rl
oo A, XSS SR IE 32 T ZU LT,
Pinker (2007)7E H:Z /F ( The Language Instinct (i
TARRE)) T, N T 8BNS ULH I T REXTE
TN, ANERFE R EEN . HHE Y
W E A AL, ik, 5. O, &
% DL R K iR 5 AR, X — VI R RA AT fiE
ZAR BB E S — R, I, BT AR
FRREL =, VR — DRI IIBERSE, 5 W
TE i S BEAE B B SR BE B0 BRI LA R R

1 A ZEIER 0 BT Can 7 S5 00 . BEAH IR
U SGE RN IE RO BT 51 & BIAT 45 B2 s B A
FRE, 33 Sy 1 ko0 B 2 S A 3l m) TR 1Y O
I R G ThRe iRt T 2% . AR, IS AL
T KRBT NN R, R, R
WAEE . BEEE. EBREE. AFEMR. #Hd
H.LL XSRS TR F TR B AEH . 17 %
RIEARER TS FE, — B 5 R0IET I ihik
1k, B 23 I 5 O T AR 3 e O 56 1Y 4% R 9%,
XA —A 2 AR B AR . E—1 25k
RIEMDIBESCN R, IERW, 5 7R iFED
BACH T b OHEM R T Al E S . PR K
Bz — o AR, BB 2 Y 2% 3 00 B
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— Sk, AT S 2R AR TR JE I (Nowicki &
Searcy, 2014; Smit, 2014) . ¥1:4>5& & (Dunbar, 1998) .
H H A 1E(Tomasello, 2008) | 1% i 35 4 (Okanoya,
2007) 8%, %112 4% 33 (Laland, 2017b) % 4[] 1@ B fA
B, SO S T4 4E (hand actions) 5 i 7 i
IR, X5 Z A I HLE FSE T I 31T
PRAZE, X MRS T AR A 1Y [0) R A SR B 5T
J7 W AT IR .

2 FHRpESESHUEXFZAER

{7/

TR A REERNER, BR
1E H AT T B 2 i WSS i T =X, W]
PO AR AT RIS o — 105 B AL R, R
o NTEX G B A e R BT 2
B ARy — i AR A R B T B, RS
VEAEAS A ST S5 1 S8 5 PR 2 I3 Hh B
OISR B, T HAE F RSB AR,
E R ARSI AR . — 71, FHMIEF RS
B8, FARANAELSESESCHILE; 55—
JiE, FHRMESTRBEEAEBAME, FHIFAR
AR T 1 LR, B IR 23R AME T AR
ZE, BT FHAATT LA SR AL IR T
G R 7 oh, FHRIEFINTHASMER, X
TP 2 EVE R I AR 7E T8 3 B0 AR M i 72, i
BOEUL, THEA R T UIEH A CiEiEER
ik, Wik B2 5 P (Kang, Tversky, & Black,
2015; Novack & Goldin-Meadow, 2017). SZ 5 iF ¥,
IR A R AR IR T, LS RIS &
REFMGYE, Ktl, T-H0T LI 3SR A Z [ 1Y
JL[E] R AR, H2 5 38 SR (Koppensteiner, Stephan,
& Jischke, 2016), & REBITE IR, RED)
YES ¥ T 508 5 B AR IR] A0 I X388 (M arstaller
& Burianova, 2014; Redcay, Ludlum, Velnoskey, &
Kanwal, 2016; Yang, Andric, & Mathew, 2015),

Mz, FRIENNTH A — i 2 1
I, [ N2 AR 58 AN AT o B A —
gF o T JLAER, V8253 X T3S A IR
TE L T B BRI LA K T A8 50 Y 5 e 5
[ AT TR IS 5 ST Y, RNEAF&
XA B TR A G (B RE, T B, 2013;
TRAER, 2019), At BRItbZAb, FHESEF L
filZ E R EEBEAERZRNLER? TLHRHL

IR TE S W AT ST 46 O B3k — [A) i, — 4k
WRARTFHIMESEFTHMEFEGRRIETT
iR (Arbib, 2010; Corballis, 2010; Fogassi & Ferrari,
2007; Tomasello, 2008), H:r B AR FM:R A5
18 Z 5 fi ik (Mirror System Hypothesis) . T-H. il &
{15 (Tool-making Hypothesis)5 %% i)i(Teaching
Hypothesis),

2.1 HRIERGRHR

B8 R SR U5 5518 4 42 9T (mirror neurons)
MIRBEA R A8 g 90 4R40, BARA
WP 7R F R 2 ot 28 B 2 5% Rizzolatti $51F: 1 A BB 2%
TRHE U FfL P AR A AT TR AR R I B2 )22 42 B i I A [
W(F5 )Py difrt, DI skik 2 p 2 40 i 7E
W15 S e S R ARAS o PR AR R B, D
i A C AU AT S 1, EAUREN1E 2IH
BT — 2 H AR AR s R, B andnde AR,
EAIEMRNLZE IR E F5 X MR 2 g &
FeAesmF % (di Pellegrino, Fadiga, Fogassi, Gallese,
& Rizzolatti, 1992), W&V, XML ITCLIT-HE
AT 1 B B A & K, e
T RE % B AR Bk Lo B, BEILAFR AR I Z
4 B e T (B, 2019). Bifg oot
I 30 AR IA R 2B 22 5T U iR L L S )
BERMBFENZ — KEFFEHRY, ALK
i v B A 2R A A T S L A s A S AT DL
RI“BiR 240 (Mg 4, 2019; Cracco et al., 2018;
Salo, Ferrari, & Fox, 2019),

Arbib I Rizzolatti (1997)HH45 1440 20 HY
R THEFREN SR RS MUL, TFRFE N
R, BFVERZE ARG INE B4 XL (parity
property), LR BAEHE# E R B W E LT L
BRI B R A, IR S E R B AR R G
RIFRAEMTIRE . PO B, B Ml 4ot i
1, fE A E R A% R 5 AR T 1Y B, i RE
TR AT H AR BB T ORI S, Xy
BT FR AT A B B9 LAl (Bonini, 2017; Ondobaka,
Kilner, & Friston, 2017), H i, BiE RGE NESF K
TAEARIL T MR ZLH . SR RGBT,
EREBR ARG MIAE, NEHLEA T LU R
SRR AR i AT R SRR HEAT SRAE, T
FENKBHIC L 10 T H9E 47 5 A 58t 1 BE
Jio AU, BRI LAY pGE IR T
Pl MEBR RS h 5HRAT . R T 5
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VEA SCH P 22 Bl g%, O R B 5 D) RE 1L fe A3t
T IEREER (Arbib, 2012).

FET X —{%i%, Arbib (2010, 2016)ib32H T
HE AR m, A E RRL
XF S22 AT AT A R BE ), X —RE
KA HUATE R BIAT Ay 0F B B AT g 40l SRy — L34
BoERI A G, VLK L 1R 1R 2 A& sh ik
AR . ZJ5, BEAE TR ShVEAEA R E 3l b AN B
A, NZEHSETE S B AR ) i Ll
He T BRI T3 (pantomime), B ATAT LA BT
i, Ho ik F s EEA R AL A5 B,
XSl N B9AT R 7= A5, FEX —BrBe, FHM
HARZVE il ke, BA T RIEDIRE . BN, 1E
LR T A A b, AT 1 i
T B IR KR R BT, HE, K
J T SOR BA R = ORI e . e — 24
H, BEE TS RS R, 2y
FEAR U BRR T35 R i T 5 R 1 (protosign) .
ik T a4 T B T AR Sh AR ek, [t
— L WIRR T TR S, @ xR T
BHAT I FE, 724 T R 5k A HE
ST ®E, BETIERE N EES N
i i fE Bt TONRRRAL, TR S A E MRS,
A T BRI S (protolanguage) . X & i 5 B,
I 2 RS A0, Bk — il B ARG SR T
o i 5% A (early Homo sapiens) SCALSE B 15
MY R, RAQNE D T BA RS BRI
DY B o

BIR RSB IAR IR Arbib (2017)t7&IA,
NZEIEF B E Ak Dy 7 i G ML e 2R A5 A
Z oy B gE S, BT LA, PUNShFE AR &
GLNTEF SR AL T IR, TR A2
T SR,

22 TEFHERRE

TR R A, il A TR
TR T AR g, T E R AR OG04 O bl 2 L
il 55 DD REMI 32 A (coupling), Ay il v ifi 5 i
2ol W) & R T KAl (Kolodny & Edelman,
2018; Stout & Chaminade, 2012; Stout, Passingham,
Frith, Apel, & Chaminade, 2011),

Fitch (2010)% #2111, 4 AFAb i M BEIR R B
oo SRATL T (34 BC PR, 07 12 2 JE O 1 A AL
Y 4= 2575 5t (ecological context), B4Ry A 1F

IR (2 BB A AR ) 2 R EOX AL 3. 1M 5
FCER= R oV P VA SR =AY 1 B S e VAR e
W, B B P A S A S R AU TR S
M7 B, e, Ik s 5 AR AR 5t
HAR B BAFAE T A T 1 5 (Laland, 2017b). f
i, AZE°#%K Dunbar (1998)F i Ay4E 252 e Pk
i (social complexity hypothesis)ih g, B K AYREAR
AL 554t 2 R Ge 0 5 2 22 i B =t hn 1 AR
71, #RM, Kolodny FI Edelman (2018)M35 i, iR
HE RN TR Ft MM B, B4, 4
NGB A A RIE TR, Eat Mg 2R
LB 7 DR — R BT ASRE Al e S
AR T EL i 38 B, A T A AR 7 X IE
RS BREOR L AR TS E AR S
+(Kolodny & Edelman, 2018), A4 5e i HIT 44
il 38 A R AR HORE T S, H R
IR TR, B TR TGS H AR
PRIR)BEAT AL B A REAA, B HAT A e e . A
I, TEAE G i E SR T A
B K AL 3R 5) 1 (Stout & Chaminade, 2012)., FEIX
—d A, 5T ERIEAR R T 5 s AR R 22 i &
GERAE T KRG, AT T AR A N b 22 (0]
A TORTUIRE, KRR T SRR T U RE Y A ik
X (Hecht et al., 2015). Ktk 155 M IA SR L RE
R T B BIE AR . o, T HREIET
TERAT 55 AT o0, H IR — e P R4 T TR A,
X Fh b PR 2 2% 45 #) (hierarchical structure) 5 %)
Wi (serial order) TN AT A fE HIE R AIET
FIr 48B4 (Kolodny, Lotem, & Edelman, 2015), H
A BR S 118 U R0 2 R DO 1) 9 2 ) 8
NZEA AT AHA BRAGFT 523kt TCBR A 2 o

' Dunbar (1998) 1 BARWL& I, BEMUBY IR A2tk
SRR IR SN BEL S, A TR R R, ARG
BEIEAR G Lok #7522 0055 MU, 155 0T LR
FERL GO N5 N Z 8100 6 R FEAT I AE I, AT e B 4 it
FEHFR L MR APRAEAT S YL R A9 /E A . il Kolodny
1 Edelman (2018)MITA Sk, X Fh i BEmE & (R 152, & 44t
S I BAE T, XA AEE R B T T R, R
WE = Wt sh J) R e At 56 RINTE, FERBA R
BB, B A AL S MG ORI e g7 5346, Al
WINK, IBEF R R RIRS —E E R A fEs NS
NZ I 56 R HEAT VA8, I Eewl i & AT eI A 2
XFPIEE
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Kolodny Al Edelman (2018)%§ i, T E.f & &
XS i 7 A R A i BT G A e S O PR
R, KRB SO BEBRSFENREIFAREXTE
B AR Al A Y A B AR A, R B AT RE S
PFHGATEE, TRREENE ELNZRIEL,
I H e THRH#T RN, SBAE—FF,
A% 2 B Hh ELAT J2 G5 K R B R ik Y T3
BRAEAT R o TN SEAH S 1T BE TE 2 7E X SE 8 ) 10 ik
fih b, lad—RIHUNY | B E NN, B
WL T HIRNAEM ARG, Kk, BN
WE SR NREYSRIEARAERZER, H
BT NS S A At 2 N g i e ) 25 11 0 3
FAE L
2.3 REEYR

FRBARVEIN R, 165 Be R T ek L #2m
AN . FEANL AT, BE RN THE .
L MBE RO E T, T AR A AN
Wb A A IS R, R R A 2] AR A Ok
B MR S AR RS B s, B
HE A SRR L E, P, HARIEREZ T
DL PR F X — O FRLE, 2N RHE E R
s (AR #5215 B B M 2855 =40 (Dean, Vale, Laland,
Flynn, & Kendal, 2014; Laland, 2017b),

W E AW ¥ K Laland (2017b) 76454 Hifl 2
FWLE P EERE b, BT PR RIRAS N 7
2% tr 1 (Bickerton, 2009; Szdmadé & Szathmary,
2006), Laland tAJN, 4TIXE T B3I X —
[, — o2 AT B X e AR, R )
ek, AL B AR A5 A AR

Ho5E, HE TS LA BT F R T
PEMCR R PR e 1), ANZEITE 5 A 4k 5 IR AR,
g TR, H B LA T Z A
et 2510 BESR Ntk MAG 2B h ARG
Hofth A A% 35 (9 {75 B (Fiteh, 2010)7 X £ i 2R
TET H W) B, 15 B 3 b AL L 52 1Y)

P AEX 7 AR, RS —45/2 Laland 10 KR H
Yy, FCMR AR E Z BUAS [F) 2= 5 80 T KX o il TR R AR
T SR T 08 SR 4 A 55 A S BB R R B U, R I AR SO
B K, BART 25 Laland (2017b){ Darwin's Unfinished
Symphony: How Culture Made the Human Mind ) —5 , X &
PR T E B0 TR, BN 1 455 S
5 1 B 1] 5L (Dor, 2017)

{7 8o WA ) AR AR A I B
TARE, IB2f5 Br kB E S8 Z Bz
HRIZE s, BHEIE BB & & MR CE #
A R (PR UE 2) o BB UETT LAXS A S AR 4 14
i B, BTN B A T 56 R UG i 45
HAb A, B, WRIETEOHTES, LiEM
{7 B MR B SATAE R . AE BB x4,
IR AR H W R S B R A, AT S AR A
Seg 1), RREE I EE IR A B,
I, X5 #R AT LAE B A4 vh A2 i3 (Fiteh, 2010).

B BRI A 7 B AR B Al 7 N R Ak YR
At B4 B B BE 7, bR Ul 7EAEETE DL I
AR B/ G T, IR IE T L
RBAEAT 2 07 T (bR 3), DLREUIR TR 5 2 dnfer 4%
BRI ERAE 4)o IWHIRIER I MIER, HREN
SRR TE TEAR 2 0 72t mT Dk B3R # S8 1R H,
T — LB TR, R T LR
H R BN EA = S M E A, X DUR KR & A
PUEREIRCE 73 oh, Mt b, @ 5epr
OifE, BEWEASERTEX, i, EEE
AR — e AT T, ZEERA
B h %, MEBEHERWA TENFRANEX
(Dean et al., 2014),

HoAth = S5 At 2, M Aa NEIEF W LI 4%
A TR S5 3R A (7] S B A = AT AR A Ak (B 7
5)7 FAFA A NI TR H bRk 6)7 LK
A 2B SRR TG RAIBGRHE 7)? E=RAB
VKR AT & 3X = 45hn i, 18 5 7ERI R 3 LT 7T 58
FEA TR TEEGIE . &0 TR R R
JrIE R EIR, KRR ) KRR & T AR AR AR
iV, [RIEEIIER TORR R R A, A AR
M REY R 2N & T, B E T 9 oA
Wiy k. ARSI YE A RS, REANE
IIANE# RIS E 28 T EME AR, e RZEIT
/NT NS, WAERESNET, i ss
WA BRI T —FERE KRR & B AR
4.0 BEHLH (Street, Navarrete, Reader, & Laland,
2017), 74b, WEFHIE, MR AR LR
HEALE [ BRI IR, FNIERBE R ARG %, Wil
SRR, 52—, EF I AT SR
W HBEEREZH, EXMELT, IBE0NE R
A DRIE A R E R B AT

AR AR LI B e B 5 F- RS AE 5 ik
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BB R, EXF B TR RN
HEERX . RERENEYENE, BIWALES
Ho A 7 P R 24 2 19 2% AR (Fiteh, 2017). )
n, e ER R R, T A A B, AR
THAE 100 5 200 J74F Hf 97400 15 57 N B e ik & i
KGN £ A8 1 75 3 (Walker & Leakey, 1993), 1M H B
H 1R A TEEA 330 4R )7 %2 (Harmand
et al., 2015). [H It Laland (2017b)tik N, A3
T IR IR B RS, AT A B S
HATIE AR ST, TEXFIENT, F&ihs)
FEALHF RN B R ETER
AR,

g R, BAREG RS EUL . T E
1A 15 A B AR B R B A AN ), (H B AT
LIAHEATE. =B HIES 58 A
KW FHNER K, X ALET R RPLT AR
) M A vk —— BN 2R Uy 19 3 5 R A IR T 3
o HEBRERARAGMULESNGEIRMAE RGN A
B, WRE T O A T AT DIRIEAE S, IR TR
T ET A A BRI, ERANEXTIES
HEAEH ST A 3T I HLH (proximate mechanism)
[, AL USR8 T AL RE (R 2 5 T A
TAEAE I AR X R F e R 7, T
AREF N ASTEANREG EHEFEHET X —0
FRALE, B WS #eh et nyim K
HLH (ultimate mechanism)[al &1; T T EL il 1 Bt
e B R 503 R A, 2 R A T L i i i
X —17 R A SRR T 3L, A
T 5T EAE DI REAH OG0 R kv 22 [ A ke v
SMEHEIPRER . M EREARTRE R Zm
XPTEE AL TR, B RAFRy EAME, T
SEUEFFE I Sy ix e AR S A T SR

3 FHSMESESHLEXFRRIKIE

{7/

3.1 FiBESOEMN—BUME

TR E S 7 RE AL B —Fh gl 37 1) 28 T B 7
HF 21 tF e, Fif(sign language)#AS %
INHR—FMEEMNES, FZ2ET¥FEIAN, 5
MBS SCF M5 REUH L, FiE s i
ol D 8 6 1, T L TG v R A A 4 ) A s A A
4, Hockett (1960)% ME5IT40 T AKIBEF I 13
SRRAE, P A — S5 2 DA i — W 3l 1 S

i, #R1Mi, DeMatteo (1977)%7F 3 [ F1# (American
Sign Language) TR A, FIHMIBEFTEM SN
WHAREAML, ZETFEZWREMNFHEHRTREA
ARSE, AT BER 5 AIRA E U TiES
DB RHE RN TN R

i JLTHERGERE, HFIE HETE 440
5, FHNAEA Gt mT LULH Bl — b 5 2 1 22 it T
B B0 FIE AR TR, WAAAE
T )RR B AR T A, I BE XA S G A
AT S G, Wik, FHET DR — 1
il T — AR B FE R 420 X (Brentari &
Coppola, 2013; Goldin-Meadow & Brentari, 2017),
EE IS B, T2 5 0 ES I I
FH 25, WERILE MM TR, KA
ABATT AT DRIl L3 2] 15 D il — R, 2R 2% T
H 2 FiE 23K (Garcia, 2002; Petitto, 1992), %4k,
i RAEE SRR RES HREE, TiEMEA
A 43 AR AL B i 22 LRl (Perniss, Ozyiirek,
& Morgan, 2015), 40, B NTEIRMEF 5t
CIEE AT R X RBUR R FIX, — B AR Ry
DR A S S A 7 R A 9 R X, AT i
Ik e th Bz S R TEAE RO AEIR, B JE
TR A 2 )15 (Pinker, 2007).

PRI R, TEBA LTS A RIS
RITEOL T, JLE AT LITE H % B3 gk it A
W FRIA I R TR, Fiag 80 4EAR, B
PR 7E B #7951 9 Jor 25 g )L 25 2%
B, BUR B R B R L 22 2 I T A8,
BRI, Tk 28, FUNKECF IR .
Ak, FATEHEEEKEh B &
i, S R A0 A A A Z 1o A R B R TR AN
Wit . X2 —EE W AR RS, 1 H M
—Jo =, AJe PR LE k1% (Tomasello,
2008). VFZHEIEHE AN, X LEFRME L 28
SE I T E AT RA WA AR, BF A
MU WAR X R — M, TERFE AR PR RIN T
MFRAHATIBERE ST, ZJ5A B &
Tfﬁjﬁf(Senghas,2003; Senghas & Coppola, 2001),
TN AR R IR R B, WU R BR LA NN R
gt A Tl T A e kR —E R E TR
(homesign), XF ALY FHREWEAIE
4R L (Hunsicker & Goldin-Meadow, 2012),
B, XL AR R NS R A st A Ttk
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PSR L, TFHREARMETE . AT8PE . 450
PR  ANSER T W R, TR fERT
VI J— i 58 38 T A0 S7 (338 R GE, XN ARE
TR E AR AL T R . R, iR
WEIHE TS FHMMERN R, RFHFEHEHE
MY IEE

3.2 FHRESES IR ENH

WEIET BRI P62 S itk
BEWEETREREZ —, RI\EMLEE B
(Neural Reuse hypothesis), A~ [A] i [X. Bt BE 4 2% /)
INMDIBEAR 2B — 1, o ME R B R
o, TR R ERRE — T RE I DX AT R SRR R R T IN
RPN MIRE, FrrAMYI e & B2 B R
G DX, R M e £ o ik ] ek R ) O R SE 2
T B9 INHNBE JJ (Anderson, 2010), 2 R G R
5T RS S B UaERR A, 157 Thie i s L2
FH 5 T BB A5 1 AH 3G 0 i pl 25 T 8% R R TR WL 1Y),
XIERFA M E AR NS, N LR 2=
FER UL S R T S IR . SRR L, A
IR RV BRAGE - FE SR IR BAE I B AR M 22T T
TR G ATz 3h B2 )2 FS X, Tz X 5 AN 2K
T H DIRE AL % R IXCIE A R IR (Arbib &
Rizzolatti, 1997), 42 KAk 57 Wik — 2 1,
T2 SRR 25 T REAEH W & 24 9 7E) il
0 LA e [R] A fi pe  A, SXERT TR
RGBS TR 3 R WA .

40, Farsin 45 A (2003)% fifi F o) B R D i
LR AR EMRI)IE 5% 40 BT 1 850K 78 58 1 30 7R R
W HEE A BURANEGE 3l B AR KRS 15 1,
R R, Bl I PAT IX B AE 55 B S5 s — sb At
[ AR Bz 2=, G TRy Z2 AT [l 0 v s
[7], Stout, Toth, Schick F1 Chaminade (2008)X} 1 7%
LRMAT MRI HHER I, HVEA 25200 b
K v 518 7 DI g % VIAH G I A 3% R X . Higuchi,
Chaminade, Imamizu F1 Kawato (2009) 855t &
B, WA T S s AT T BARE R S5 B, TR
&R IX B S s R 25 W W 5R . Uomini A1 Meyer
(2013)7E S o R B IR e 5 58 L TAE 55, o
— T ] A BT R T 77, kX A B — B sk ]
T, Z/adksmdfifEa 7, 5 02
e IR /R & 58 BRI AR 55 . P & R D fg
2 fifi Z2 & 818 75 (functional transcranial Doppler
ultrasonography, fTCD)l T B2 A% ik M AR =X,

SRR, BHRTE AT P55 1 B 10 BB
AT T BB L A X SRS ],
PR 5156 5 N T BA s I i 2 HL ]

MR T HL i i e, Z BT T S5iES
T ERA LR AL, 2 o 5 T SIEAR O
M FMAER I R LB TR G, Wik,
T H BHIRAE BRI IR T H PR A AR AE
NG ¥ XY RE Ry X — s it 1 34k . B
FERB, BR T W RAE T A GEE) I TSN, A
XA 5 X R G A KW RN T A G, X F A
AE 12 58 I A T THRAFAE 55 1 0 B 25 AR (Clerget,
Andres, & Olivier, 2013; Koechlin & Jubault, 2006;
Pammi, Miyapuram, Samejima, Bapi, & Doya, 2012;
Ullman, 2006) . #AJ 3536, A% X RE 11 53 2h B
TR, W T B A T R 1Y < S PR R
17, U, Emeline Clerget, Winderickx, Fadiga Fll
Olivier (2009 5% >k FH 8 &2 28 f5i i % 13 £ f
JRE R B A 1 R DA T AR TR, Rk
Xt H SR 0 S VR BEAT IO HEIT, 45 R BOR,
X THRAE 23 52 W B 58 A HE P AR 55, X R W]
A1 18 R XTES i 52 2 i AR fE ik il B 2
KT FET o Alamia 25 A (2016)BF 58 K IR, X 1
T8 I DXt 228 g 0 2 S K R TE S AT 55
Xof 15 i 40 B (higher-order chunks)i#E 47 .0 FRRAE 1)
JEA ], R — 2 R T AR X AR R IR
S5H 77 T EIAVE T o A A 5T R A [ A i 5 7
IR T 282518 (Meyer, Greenlee, & Wuerger,
2011; Pritchett, Hoeflin, Koldewyn, Dechter, &
Fedorenko, 2018),

Aid, WAFEINE, TR XEN
BT 1012 R 25 48 h D RE B IR AR R X 22—, A
e, AUAOWEE B 0 A T4 A 2 O A i
R, ISR RUIE BT W AR 3 B A 3 (5] i pi 22
B . S T SEAERR AR T S R WL 5 AT RIE &
INEAE KRG K )2 B ROCR, Pritchett %5 A (2018)7E
S 50 v i S ORI 1] 32 0 ) A R SR 20
JRRY )T, 853 DI B8 2 24T 55 (functional localizer
task) i E B BORNE B TR S A ML, SR
T b A A A 5 1 T SR DG Y i 22 I £ A
SNYERLO R B VE ST 55 T i 2 5150, PR
L, TN R0 £ AE S/ LA SR I 5 A Hh
P H HE 2 (baseline) [5R ZU R . 53 91, Weiss 55
A (2016)3 33 Xt 2% 15 JiE (aphasia) A1 2k FIAE (apraxia)
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BEBATHIGE, 8 TR 5 RS 5 o 1R pe i 2 )
BIRFR . PFRAM, A FHM . B T FE
R a4 . BBE . SRR ) B T
TP 38 5 SR G ARG, T ZCA B Il IS g Afix .
S LA KR THU: )2 iy 28 U 5 ke 2k T 1 4R RE
A K PRI, A i R DX 403 0 5% 25 [m] A 5 30k
JHAE 5 RERE, BRIz AN, HAbT| & 5 1E55E 5
P FAE I X I A B E A

33 FES5ESHENERNXA

BB RGAMRYL . T H S B L S 52 it
- Fk, NREFEFERETFHNERE, B
N R Je kb i T B T HE S I RE ),
Z G T8 ORI 7R R S 5 A TE F R
No T AZEF L0 BEHL ) A9 AR 7] LUZE M AR R
Bt E IR, R RS E 6, IRATR
A REAEMA R R R, TR TR S
WL, WA 5155 A8 R R B %R 4 )
% (Salo et al., 2019),

ZAR v HETE A3 T RE IR I S
R R, B4l T F# 0 6e I mT Lh Bt 4]
A5 BB R K. BN, fE3R T Hah i
ABANCH BT 22 T 4 (45l T A% R 2 19 &% X
VLS S S A R s e T HOR 1 2L, &
3 F 4 % IR T Z A1) (Rowe & Goldin-Meadow,
2009b) L) M RE LR I =11 A1) (Rowe & Goldin-
Meadow, 2009a). Kuhn % A (2014) 4 #F58 KH, AL
BEHRAE 2L 15 A A B FHEERPIR G, T LA
WfA] 2 2= 3 ZIryFRINEES), HAMTE W&
TH{I4E J (Cadime, Silva, Santos, Ribeiro, & Viana,
2017; Zambrana, Ystrom, Schjelberg, & Pons, 2013),
FEAMA AR B A, XA A B PTAE 5%
IREEAE JLER & F[AFEAF1E(Ozgaliskan, Adamson,
Dimitrova, & Baumann, 2017), Liike, Ritterfeld,
Grimminger, Liszkowski Al Rohlfing (2017)# i} 5¢
NEM, 7 12 2 14 DA RGRED M AR ET
BHILE, S1E 2 ZRRIMIE S KT IR
4, 541, Salo, Rowe Fl Reeb-Sutherland (2018)%
TE—TFSE B S IPAG T 2L 1 2 i TS
BRI A 1 B (Joint  Attention) /K, —4EJ5 X
i T A AR RN R TE F RE T o T A R W
N, B HERR A KT, 2LF S8 HE N
HCHR AT L I 25 TR0 Al A 155 75 B 0 (1 R B 1A o

Salo %A (2019)iA Ny, X LEF5E 418 ] L

WY, 0T AULEE 2 n, 22LAT Lol i s Ry
Dy RGN A = A gy, 7R BR T, X
Fofr RS A O BRRAE A LTS R R R0 5 285 T Ak
filh o HIZWLAAH—2, BFFE R, T3 50T LUK
BT 5, IMEAMATET 5 2 2 X &
AU f# (Kontra, Goldin-Meadow, & Beilock, 2012;
Mumford & Kita, 2014; Novack & Goldin-Meadow,
2017; Thill & Twomey, 2016), 4l Dean, Kendal,
Schapiro, Thierry Al Laland (2013)i# i3 W% 23 4~
B S K B, R BV RG TR ST DL 2 e
B 2% ] . Tani F1 Bucciarelli (2017)7E— 525
BRI T — 07 3R DL H AR, R B
H s A g, SOE UL H AR AT E O S A TN
AR T B R, Pl gE ) Sk
B, AT 2% A F A TC AL B HER o (B a0 SR B A
W) 7 [ O AT AR TR SRS g, 2
HEIH X ROV o WAt U, TR B b, &
PR FH E BN, 1 Wakefield,
Novack, Congdon, Franconeri 1 Goldin-Meadow
(201 8)fufi FHT R 2y {0 A7 1% 5 6 J0) e B, AE AR 24
rp, MR BeE Ry e I, AR+ T
PFoH i n 2 IR, T LR L E RS T AT A
SRR IR F NN, MR TR IES S, B
TFHEA H WA AL RRE, A B T2
F A RIRAIS S AL RS LR, T
WEEABAGEN ., ER, S AKE
ST TR AT S R ALY AR

4, Wakefield, Hall, James 1 Goldin-Meadow
(2018)7E— Mg s L wik sy 4 4, Hrp
P LB TE 2 ] Byl i o] DO 32 3% — A 2
P i s s A, 5E X — i s e, 6
L2 2] “BEEH X —in) B & — 7] LUBERE Y
PR Sy MM L E AR ) FhiRl i el OWE 1K
X —AAH S AR A ADL T3, B A X —
Py i AR AU, T3, B n L EE 2 2] T X — 3]
I FAE— R B e (B REHE i) . — K
J& S8 AT 55, Il P 28 2 2R Lz X 1
wih R S E T a4 o BETE R, WA EA
OB T3 S s A ik, 78 S AT 55 P ik
G, WHREE N, TR KA
ELE AR, N TR ], POl S A S
ZHF A B Rz AR R g b . FRLR
R RAENEM SR A RURAR, XL T AR
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HE R T T E sV BRI T RHETEYE

A, FEHALSIET LR EIE5 T, B
FE WM BT IR ME T AR S T8, B,
Goldin-Meadow, Cook 1 Mitchell (2009) % i 7E 7]
B 55, T 5 B T80 A 8 1 2
A8 . Kontra, Lyons, Fischer il Beilock (2015)
R R, T-HERAE LIV AT Ak A X 4y 3Rt
FAE A2 I SR . Novack, Congdon, Hemani-
Lopez Fll Goldin-Meadow (2014)AY 5256 B 7%, TE%K
ERERAE S D, FREEIT 3 AR
R B REUAFTE AW R g, XRY, FH
XFIAHUIN T 09 25 A A T BLAT 383l e, i AN (AR
FRAETE 5 Ul
34 FHEIMEBIASIEFIRAEM

T L 1 AR Ul B AL BB BRI R, il & Al
THEREFHM T#E T, BT FEENH
Mo WA — WS ERR, 765 HIE TR MR
o, AH LR AR, F RIS %S KRR
i E BRI, b b, Zlr % REWie, H
A A R BA RN W 2, fili
R R R AR R . . YIEI DL AT EE R
ARG ER, HRE OSSR AR HE R X S R
(Chazan, 2015),

Morgan 46 A\ (2015) 7 —T L P I8 T 5
R TNE BALREHLHI 2= 2 8OR, ol ix L 5
i IR 5 RO [a] 1 22 20 il A A% TR AR
IFFATEEER, X 5 FhOr B : DS AL
) # N E R CAES TR, (AAGRE
Hl VR R 2) B2 2R 2 H A LR B H A%
HHVEASIERE, HARSEZELW,; 38T
HoE—— AR H T AR IR > 3 i R 18 5l &
BHLEE, HEATRRE PR, (HASEEAH B AE I,
Y FHH = —2 S H MBI EH U FRSETT
LU, SR T A E——2F X MR E T LU R
B ERMIEHT, LA REBZHET 4 5
AR EE(S NEIB) LA 2 2 K IMEIBEE(10 A
feid), 200 NIRAFEANS G TRALE, fl—3k
HIFET 6000 ZHAT KA . W5 LI, TCiefeWiF
O, AR S RTEAR L B P S AW %
e, H 7838 M 22 T LAFE 4 R AME 3G BE L A
— R, ETHRBAEGIEF A, =T FH
IR I TR FSOR 2 B W ks, R S A
HRMER KA REM . R I g R 2 /DA LIl

B, AH LR R BT O EE, T H AT AT LLK IR
P T HBER AR RERCE ., T 25T
HEHT, Y ARHLSEIbA lE TR R, i1t A R
# A E AT IE AR RR S, HIL, FARGHE
M7 BN A e B S T3 | BUS T &
Kk,

Lombao, Guardiola 1 Mosquera (2017)1 &
TAAIF 7% Fz 36 T 38 W 7 20 A 2% B iR 1Y 5 T,
R EWG AL BT . FHRERASEFT K
T o AR IR, TERCRTE S b, AR5 4 i
A R B AT TS i AN S i A it
b b, TR ST 3 m A gl nT
DA AT a6 8 — R S 4R TR A 1 R £ 05 5 07
e, R ZH A3 U ABCAS 23X — 5. BIFSE 45 R[]
FEUEW], 5 H A A5 2 A% 48 B Cn 7 53 i WL 56 ) A
L, F-HRE T 28 it BB AE KL ] N 1L i o8 2215 B,
T BE LA A B A 20 A0 BROOC T T B A 4 9 0
Pk, — B AZEHexT T B =4 m B, A
SRR T fE L5 1 B = i) TSR T -

%41, Putt, Woods F1 Franciscus (2014) 5%
R, F22) W VEBT & F) A 45 (Acheulean stone)
myt AR, AE A A RS T H A i A
TR B A A AE G AR LIP A E R N T
& X —2518, Cataldo, Migliano Al Vinicius (2018)
FEAT A VR S g o o 4 A, AR T3
A (R B iR R L K A2 . PR
(B DB ML R3S . S8 AL (] [R] A
fERAFHEMOES LR L LR H (R
REMLZE L R M), WFSE R, 5 T3 il el
SERE AT A A b, ERBLT A5 DB iR Al
BT A TR LA R BT 22, WA IR 4R
TR WAL, WD, R R R,
X Tl A % TRk UL, Al fyiE & a8 I AN L
FHAL W T BATT L # . Fay, Lister, Ellison Al
Goldin-Meadow (2014)WF 5 1 %4 UE B, A0 X F 2
SRS & (A CARYE BRI, iR
BIET A E) LA LB, el
TR HF RIS BAR B, Bl i F RN
WO TR AR, WAL T TR, FH
5 575 5 AF 5 W 256 JF R 23 4 fay AR 114 o
B Rtk TFEBEAE AT AR H F U A B ek R R
R R NEE BRI TBE, miFRmwmsh
TAEIBET IR, 225 HAb A 40 7 (1 dnxt
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AL TR SO 2 NP 3N A ST

P G
4 TFRE5RE

AR H WA SIS RWME, RO AR
TEG MR I i 2 — /N AR SAE B A B TE 5 R R
fih o JCIETEHLBR RIS f Vs, A P B
MR AR, MRS SRR
MARS AR 15 5 BRI 20, NSRS fL
BT AN RIER WA, DR
VU 5y e A4 NZRSL TR Q036 /Y MR 5 %, 5 5 il
NSO HOEBEA T RERFERAC . Aad, nfH]
Fofts 52 7% i A BRAIL ) 22 D i i R kAL — A, A2E
T E VR — R 2R O BEALH, RS — T Bk
WR T A RGEFRWILE, WAL A IREFE 1) T
NTEBLED T AR KRG Br o A SCE R
BT FHEE G AFEF AR, 5 ZH
RIBIEHAT T /4, RSB R T AKN
frac“HZ AR S, W% T AT AfE
e A IR o A SR ASHUBE T i U i 52
UERESE, X LERIF ST XA DG BT T AN [ A1 B 1Y
Bk o TR AT W ik 7 2T 5 LT )
41 FHENFFIBEEHAUPHLRIAR

oo, THRIESASIES TR CRE
it Bt — IR A AEIR S PR, BR
RAABEF IRT TG T D K LDk fF
TEMFiE. TR TFHRIERIGETHITIEE T
PR 2R, X O N i Bk i AR
WIXE, A SCHT A2 9 BE 5 SSIERT ST AR R W], A
Kl RS T A BW AR, Hizk
Y25 A 24 B — A TR, ARG R T
T, N 25 R AR A I e v 2 e 1 i X
GEEDEESIN W P N AWNI U E S5 )
B, BRAR Tl n] LLUEAT 5835 i 8 2 U
WH LR RBE, A it
Fift, WOyl IR F R IF DU A R
—VER S BISNG, T RERE 7 A T T A 4 A
o, NI T R p e Sk R A AR, (H X
W EAKM B Y AR A 5 | A E SRR
Wi o PG, 0T e 20 AR A AR AR B o XU 114
Ak, AHIET TR, HIERR A — e W] 2 A4
oo PN AR BRI R . AS2OLR AR

il LA B2 A B ANATE TR0 T Hf = 55 i g S A A
o SR, X8 i o) WA A S S IR — s
REM I B AL PR 7, oAb AR
— L SEAL I A R 1 25 RO AN A5 R T A S
Ko HED, B SCRpf &R IE T T3 s fEr R,
B A A T R HEAC R A B D R
FHCTAEMF WA Z H

T AN ARG, QSR AE A R v
W TR R M T G, IR
LT HE R IE AR A RS TRk, JFHAEH
WXPE TP M B MR A, FERAZAER
KB B, F3h B T B TR 5 B A BOR
Pk, T LU M A3k — 20358 TR U A5 S,
N AR 328 A7 8 42 32 3 0o i I 58 8% 31 % (Goldin-
Meadow & Brentari, 2017; Koppensteiner et al.,
2016), M TF BRI F KU, FHRXWA )
T 1 5 22 MY 1% M (Brooks & Goldin-Meadow,
2016), XVEH], FHIFARKE —~FhEZM(E B3R
fiE . MeNeill (2012)ik%y, FHASERZ BT LIE
FETE, FIRETE T NEXS1H & 1Y RAE 5 ZAU S S i
(mimetic encoding), TIiXJ&FT51H 7 B Gkl 2
1, FRECR I MRS, XS
BH AR SIESE R R R, Wi,
NG AT i 0 R LA 1 4028 S S A [R) R 18 T 5
BIEE RIERG . Bk, AEKIEFWELIFA
U B FHRIERX MBS, FREMOELR
T IEE AR R

HZAMX R, AR WA, TEA
J& S 13, FF T Y e ) T
T ARG EEIA B AE A T T A B E
Bilhn, Xt e R N FER . KIS A R kR
AT BEAT (8 3 AT 2R BT,y 3 A R R B 2354 ) B 1
Je AR NWIE T RGOS NG AN — 5835,
BT E & B TR ai R S e, R
RN T AR EATAS U, AT T BE & R H X
P 47 4iF (Kochiyama et al., 2018; Maricic et al.,

POBTEETA N AR Y A 2R TR R S -
FLU-RK H- AR NE-F AR, AT Z KgAK
WFHEREA . JEZ MR NS E S A, #5883
Yy, 0T A F

*ORIRTEIEA KA 10 T & 3 JTAERG M — RN A,
BNAE 40 J7AEHTA LR AL S o
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2013), XYL, AEIFAESGTE T HaE 5l -
BT E 220D, ZIEA KBS g
FI O FEX AR B, PR B, MASFE¥E
RIS, TE AR B R TR AR R T s A
TSRk, fBUE B — RS R e T — R ag
TIE . AR AT RE X P AT X o A
FH2 5 T 6 7 1k (Goldin-Meadow & Brentari,
2017; Kendon, 2017), X #2185 & IH K 2B
(multimodal)f& 5. 4, Kendon (2017)IkN, 7
T A RS BT T R — 20
LS (E S RS, Frohlich, Sievers, Townsend,
Gruber F van Schaik (2019)#5 !, FARFIIAL
AN ELA X SR A i r R T, (AR A AT R AE
PR BN BB IFA G RN —FEE 24, iR &
FERE AT LA F MBS, W v e
HoAh AR AR 1% ST EE R G Mk B T4 . s
A B RN I D e W N B /i e W <Y i Bt
et IE 2RI, HE 2 R TFHRRENIIR A,
AT ETHINEEET AR C ST
(Arbib, 2016; Tomasello, 2008). i ix H AR
HEAEHL, 5 AR — B R ER .
42 AXEBSHHISHMEOEHBEEH#H DY

x&H

T3 A — AT B R ) R N ZE S AL S
Hoph O BEAFAEFE LI R B R . BRIR R G-
Ut L R0 S A B B U T s I 1 3 AL
R e DS R b N ab TN 21| B X [ a7 N
YEH 1L B A5 BAL G Y fig HERENRG L
FEREAEE (R S A E =X A, 2R, RIh4
HoA e WA 7R X LLRE ) B FEhE & R R 26
—FEERTAIET? b, Lt 60 A
AWIA A B | 0 BRE B RS
BRI Fils, BAREARM S A 4, A
S DB ER R, REEARZHHETRK, X
ZHURFRAR AT L2 o ] — S F 35 A iEAT 1.8l
EEENEANZ RIS ER T, wiEl %k
Bl — LBk ) A RIZEATME SR . fildn,
PR OGRS T B, SR T4 ST A i 8 4
YR MR, 1k B B e 1S B
Yo R EMTERETIMNE 2B, B aE L
BT TS5 53 B AT ] (Pepperberg, 2016).

SR, NEREET AR T K, &
TR JC 1k J i Bk Y SR i 4 LM e TR 1 T

P, BIIASIRE LAY, & AR ] A A
BERMEE . KESLWHE IR, MM AE 0% 2 g L
R R, B RS & B A B %
T8, HEMNASHEBERWISE, £k
o, SRR R RT LR RS — LRI — 1 &,
W ISER 3 7 — ML A O 5 00 — %
W —mEY, BRE—MTHIEAFEENZ
AR, B 250 b SRR A 2E B A0 A A E
B, BN &% L AL R BT 2 45 4b (Silk
etal., 2005). Hf, #FFEABE, 12 4 A K2 L
AT LRI TC SR R AT Dy, BRILAESESE T I
NP RICTRE S, 2 HFH 48 mAA & 2 Y
i, A B A AT 4R B (Liszkowski, Carpenter, &
Tomasello, 2008). 1 % % JLER B4 8 1Y A< Pa i
W26 45 A BE4 5 (Warneken & Tomasello, 2006),
B, BRI AR ST, BT
Uit L EEARTUAE . AZELATFFP XA
HBIEaL S ERBEEM SR L, BT AN
EEEMRMIIL. WM SRE, X—3F
TR T RN AR SH SUMER DI, Wk
WAHEKBEREERMFIRRS, A—EBE LR
PR ENSZ ST E, MR, AREAILER
[, AR EFEAHBERA AR, 2 E
B0 TE R R R

LR b, EEILERARE R R RS,
ENHE G EESFE A MEE ST . KIEs L
R SR IR, FHorP A AR — AP — R A DL
SCNKWVEE RS, EARAE R — R i k4%
ERR . Bk, EWTHE S S RIER, 8%
LA 75 NS A AR (DN RRAE, X FE A BE A
BEZEIE T #AL A T HA 30 4 (1) 4 S P 1)
43 EEZZERMRMR, HEFEIBERIESR

wa, PIENE S Lo A B, MATH
FLAR YL ] BUE Anfe) s B A BT R 5 — B —
DR EIHESR T o HF A St . F
WL EFEE. AR NAMERE . LH
FHWEEYEFEZ R, BRI R
AT LA R 48 5 i 7 Ak Z g SR AL A i, i,
RSP 2E R R, RIS YRR
SEW ARG VI, TR AR . +E2M
L e 2RI S R REORTE R IR R S,
F, & F R 22— Resk B FIRFEFER
KR AR SR ) B ST TR 28 19 75 22 (Dunbar,
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1998; Feinberg, Willer, & Schultz, 2014), A £
Bl LB, 2= B AR T H & 58040 5 4
L INAL KA, KPR 5iEF 0.

THAOT A S 3% 68 #3145 18 SN SR By BB AR D 119 T 2%
b [RA % T 9] g X (Hecht et al., 2015; Morgan
et al., 2015), BfEMF5 &M, ANJiifbs b,
NOTCH2NL (Fiddes et al., 2018). ARHGAP11B
(Florio et al., 2015). ASPM (Mekel-bobrov et al.,
2005). MCPHI1(Evans, 2005; Shi et al., 2019)5
GADDA45G %53 (McLean et al., 2011)7EA [&] B}
W EERE AR 5 2 T AR &R g 2
SEA AR AE, AT N 2SR 7T LS4 R0R 5 X
FERY R RO IR . Bl E s KB, fEEES 3
JI8] 4 TTAERT AR R EAE T — R L TR 2
RKRAFER, M1 EL 6 E ., BEZ A . K
HE, BT RGSE B SO, AT
FAR UAGE T Y I AR AT #E RO R T — B 4,
BEABIE S RGN T B R (Laland, 2017a).
EE A IE R, —FE S IR R T,
S A ORI 0 R AR D, X R T LR
A D S ) B8 3L 38OV (founder effect), PRI, fH 5L
B 0 S AR LA R, BT R AN
BRI AR, BEE A DERET Y8 (Atkinson,
2011), 3K EEAS [ 22k 22 (] (14 B 52 BCSR WT LA B B
WEXT L, A —3E 5 L R AR ARG T ik 5,
M 33k SR [ 2 B ) R A AR G 31—,
70T DA g SR A B AE AR, MR X iR kL
HEE R RS R

S 3 Hk

MR, (2019). &S T BAR S —— B A5 M & T 5 LA
FEIR A RS ZTEIE, (6), 96-107.
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Use gesture instead of speech: Hand action and language evolution

YIN Rong
(School of Teacher Education, Weifang University, Weifang 261061, China)

Abstract: Language evolution is an important issue of evolutionary psychology. Mirror System Hypothesis,
Tool-making Hypothesis and Teaching Hypothesis explain the relationship between hand action and
language evolution from different perspectives. All three hypotheses agree that human language originates
from the experience of hand movements. Relevant empirical researches found that sign language and spoken
language have some common features, language and hand movements share common neural circuits, gesture
development can predict the level of language ability, and gesture can enhance the transmission efficiency of
knowledge about tool making. These studies provide empirical support for specific inferences of above three
hypotheses. Future research in this field needs to focus on the evolutionary relationship between sign
language and spoken language, as well as the relationship between human language and other cognitive
characteristics.
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