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Ml ES 7 F deod, wES & HEMHY MEY 3 xEo] AYUE BiE RE
2 BT 7 e BHS AUz YA ot F-2 vest Stz ol A o s g B
5 BY 7 olv AML ot SEEHCAA AAE Fgslo]l Aekx] ¢ ojlols HEA
Bl A R SEZE AW Aol 2 EFY HBI FE/H H F A 4£B/MY EHE
zZrz Qlel oA wetel, SEFEBS A28 #—aoln] tiEmql Aol m AMIule]l aI#ES
Holct, HWx BEARHE FHZ 23z Adv RSl wrh. 22y FFEF AMA #%#FF
Holgte A2 MWEE! 252 A FL BEAYT £ Az A7 AFolth, BHHT A

MEHS #XE 24 F94Y 75 doy o2 e NS 23z BEe #HKA A Rtz 9
ol ol A Bypol SEXRREL TE wMEHY HAL Iz AA E) AT SERRY <
EolA b SEENELL o}

AMol 29 BREBHEWFE S oFT 2 Hkd Hojzt Fxlete 2372 AMESEY A3t mxs
ol fdtd 53 HE2 Hhd Holch T2 ARl Ldx A7, EY, ¥FAd: 437
ol glou BE ol F ¢ B2Y FL HA XI2E o] AL FEFEM F (nonverbals)ol g §
o}, ool ol B2 HL FREBEFA 3o ERMMoE FESY Yoy Folth., o T
adic F2EHY $HYE En 5@ (segment) F ol & F Yo, SERREY Hkol H
of, AMe £27 B2 Az X\ JA g BES] Hiiol obd HRRA MAS) EokR
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8 MRS Mol 7] of Fol WREBo] THEsich ol A2 T AMe| m%ste 22l W A
FBEWH BEENS RAD Holdehs Kol Aol o Wil AMS FEERL AT Ak
g = mem APAE B7%n TEd old Ex BEY €] ddAY Ex AEN
Jd MBE FERRE BAsE d e ggsh He o] obdsh AuAY AfdE o
o717 AmerQ ERE Fite BES BAY & Aok = FETE REY) AW BRESW
& MAYT 4 gt oYUl SE KT EBel FHES BAY & Ak w34 FRBRL ¥
2 F s Aolu &kfFde AL AZ okn

o] Wyl E FHE M SES el M WARV ohv MHEBT X HES AL
of ol% AMEES £BHM ERT A Fel9f Ao F A A A2AE RE KW
BMA A HEeNd 2ol

I. EF £92BH X8

“AML BES BRAAL A3 #Holr] 4 Fol Ko BRI "2 e o okE
Aol SEENS AN 7HF kg Bl AlA Bgsc BR&ES &3 RENENH
BEHZERBEANAN oFF ToldtA ch2rhy Fo 2 Ao HHseol 7] AT £ o
€ 2z Ae He 25 #e) EwUt GEx £ oeirlx] B FolA Pt L& Mo
27 o 5]l A o] AMS Uz SFFIHL A 47 AAA Eat ok Ayl 4
# 4 #iesddz ¢ & Ak

Chimpenzee 9} mammal & 42 & Wi E7l% sAgt FAE oJFA Az ) W= 3
£ olth, 258 Y A%, &7, FHL 52 422 vehi g 2 &2 N7 o
Uzt mmel silold =& oA Jde Zojch, Chimpanzee £ 3l g ANA ATl =
g 428 WA e AL oAk 25L AMttRY ¥ES Fite Aol oi AHSY AR
Ee EBshs zlolx e EMfEAA sl M Y& Aol ofvsh 2T WEEF
e 727 HES AL A48 FRY MEIERE stedl s AME ZMFEAA sty
AEER Y HBw) BMY BES mES Ao Ak AM FEC REBEE 5
# 4o Y Bus o mEdch o9 o] 4EM BHOIIE 3 RRIFEE A Y
d 3, JE, T 53 ol gl A vt APFAY A4 /AR FEHeth
F diE oy AREYd $HoY £el7t TEE A5 wet A 2 e R4
Jiels EHch Yl AMS BREBTO Y BELES AT BHOEZ 2oV UM £
S shed] WLEAY Al dolh oS} el —kmo 2 gol YA Z1AT AMLS FE
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S 93 BEBREOE f&sh FRS Ask z3d o3 BEBHES AN e
2E GRS Mld HEGc & FoM e Fo2 ol W el Mt Yorted
Zo] BE MUERE Y2 Q2o 144 #Fmol &4 A Aok & ol 4L HS
EwsA U7l A HA% u g £42 gl A Weidl ok

However, the muscles that make this system work are centrally controlled—and Lenneberg notes:
*“Since the passage from any one speech sound to another depends ultimately on differences in muscular
adjustments, fourteen times per second an ‘order must be issued to every muscle,” whether to con-
tract, relax, or maintain its tonus.” These commands, of course, must be issued by the brain in the
proper rate and order to insure the production of speech sounds. Because the various parts of the

articulatory system are not at all at the same distance from the brain, the order in which the com-
mands are issued is different than the order in which the motor events occur.!

AN fe vizd 3 22g AMS et MRatel vlm
MEel = HE ¥ 4 Aok dob AR G eA @ | mEe
FAE % 1,350 § o224 Chimpanzee 9| T e i

4508 2ot Y4 Tz £ jadEo ol 27 9 5,000 0.20
o] B AESs S 2o A Rol k) 2,050 0.0025
fold mwm NS 2 AL K A7 A} 2 1,400 2.5
A xg o Felzt s ¥ 2385 9ol fgol o 600 0.25

FAZE 40092 AME Z¢g ez 235
o wal e FAC E AAE AMY A5
3} BEENS ®E 5 247l @ Eolnh
ol Ay 7t Z=otx waln BMsHs ZES LRBKES BEsc u kMo doe AL
Lenneberg + 7|17} 3 feetq]l o] & o2 S35 Qo 2 daole ojelFAlEs 2 alojut o
Aool At Zn, MMEKE A4 o] 29 AR Hoo HMMCZ 64 ojdo|ukT W
45 Fn doHAE XMSERH EM To|
Lenneberg has described cases of so-called nanocephalic, or “bird-headed”” dwarfs — human be-
ings who grow to about three feet in height, but have normal body proportions. Their head size and
brain weight are barely larger than normal newborn infants, and they have a smaller number of brain
cells. than normal adults. All of them acquire the rudiments of language including speaking and
understanding, and the majority master the the verbal skills at least as well as a normal five-year-old

child. Thus, although a small brain reduces general intellectual ability, the capacity for basic language
acquisition is intact.?

A 2l 1.03 4.2

(1) Slobin, D.I. Psycholinguistics: Scott, Foresman and Co., 1979. p. 116
(2) Ibid., p. 118.
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David T.Hakes & #& 38 3tz AUct

It appears, however, that neither the mass of the brain nor the brain/body weight ratio is the crucial
determinant of language capabilities. Human with remarkably small brains have acquired language.
There is, for example, a rare condition known as nanocephalic dwarfism in which, unlike other dwarfs,
the individuals preserve the body propotions of normal humans. Such individuals may be only 75cm
(2v feet) tall as adults. The adult brain weight of nanocephalic dwarfs may be as little as 0.4kg,
barely more than that of a normal newborn infant. Their brain/body weight ratio is about 1/34, about
the same as a 3-year-old (i.e., still immature) chimpanzee, whose brain weight is also 0.4kg. Although

these dwarfs are mentally retarded, with a mental age of 5 or 6 years, the majority master language
skills at the 5-year-old level.s

ol Ae mmel 277t EBEAG) NS WED Aol obdet AMEMI TEES NS & As
ARIHAS Misto] o @@ B8 AUz Aok B Aol o SHEKS 2 HHL
HHe 4, T8 Y MRS RS dEd AR Monkey o The B 1YSE 4
ool YA #ABES ] fHE £AH o2 BHSm Aok

FIGURE 2 FIGURE 3

Diagrammatic Representation of the Proportions Diagrammatic Representation of the
of the Human Motor Cortex

Proportions of the Monkey Motor Cortex

(3) Foss, D.J. and Hakes, D.T. Psycholinguistics: N.J., Englewood Cliffs, Prentice-Hall, Inc.,1978.
PP, 352 —353.

— 154 —



THEAA HREy R HY AR S

132+ AM9 Kot sle 2|AAE vlwstn dedl o] 1o Yepix e AR
ML ol Bx £& Bol FMstZ de7t shsn o] Ade AL KRR St A K3
el =% ol = 39 ool Hs] Av A SEEREV BES AL LA T
2% 39 Monkey 2| Bl A &, 9, melzk 2A vebved o AL Fo-E FAAY o) Fie
o &, %, 23§ ol A Uohe Ae HAFch &3 W] R & AL U3 Y
Apfo] £33 e Feaixx XL DA Foh of vimst Fshe RAE AWM mEt £
s €3 9o £29e HHHTR #slo A M Ak (F KE)H7F BEEso: AL F 4
Bl Fz Aok, &, FHES WS = e HEL 23 AR <2 50l A dd" R
2 ®ero) Eaet BES Halol Mol Ar] W Fol aeRe BRI viEo] AEEFS B
ol o)t Bt A% YRE Auk Ao selection o BT RHA Foh

Bwe] EWEase] £ - GLREE AZ HBS o5z Jdedl AMES A Sde MEst
ol QoA HBE BFHS o T Uch MO E4BBT SHEAET S o] SEM
E3 WBs o) At BHL Ko o2 HAEG B4 AFAAEH ol AL o Wael vlay =
A S E EHolake AL A Fch MO F ARET 2RE AEMELE AdA A
eelE o EFYel i3 BT REw ok —mo R ZFES Mee 1§ ot 2 &<
£o wHd A Az AtteE EME 2z Aok 222 o L& EAeldA ERK
B SESES ¥R ok BRA GE FSdE Mol mKS $EsE B sodium
amytal & E#st ol@ Zo] E@cl JFS FestE AdA dFHe LRES WA
3 Jehn B, Carroll & t}&3} zbo] ¥ 319)c}

It is generally agreed that speech functions take place in only one hemisphere of the brain, usually
the side of the brain opposite to hand preference; thus, the left hemisphere is the “‘dominant
hemisphere” of most right-handed people. In doubtful cases medical specialists can determine laterality
by noting which side affects speech when sodium amytal is injected into one of the arteries supply-

ing blood to the rain.*

ol PA AEES F PRI AZ obE KEES stz U3 o BES JA FFES Ao ®
oh ze 2 EAS L T ZRelm Al ek £Eel oE 5 7l Wl A7l
£ Slobin®) £EE Lo HA AMA AE 2Y 48 FH 49 2

ASh WhERRAl AAD WES Lolst FEA ARl Bl o REZ R0l K
292 Uiz SERES HESE 552 £LREYS BdFz g 2ew HHe 2 K

(4) Carroll, J.B. Language & Thought: N.J., Englewood Cliffs, Prentice-Hall, Inc., 1964. p. 45.
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T AL AN Ao REY 4 Aok KOl A4HEE RHY AZYEH e dz 9
ov £4L2 42 dA= Y4 HHH FiIGURE 4
oA dojutn Ae Y £ EmSA 5
of et dAEZ kLRBe FEEMA T
2 H$2 melodyof Tl Z3}EE slof e}
28y YA MEF g ohvicg
Zgel A& Aol e e melody 2t
2EFH 7 st A¥o) e AHtolAl &
Q%A 7} Qlzdstel, Fo)de AL LHLHRE
= HEY s Bty £LBRE T
B@d BMi-l, £E4RE|E sty 5
#fidols d&5A o2 #Asls JuE dds
=5 BMse Un ALns 2ol
THAQ FAE Azsied H 892 gohe
ol —Mi) ARolch, 2w EEE 2 A
Aedstz AYA) BEE St2F PO Ux) %L HLRWE TERHEHO G} ?
TE T SREE dAsld dE AoldA FeldA 49 WES AU Hois s oy
vt WAL L2 LM77 AL FAAAT A4A 7| 5e Tzl Ak 27
ol el 2] EEMMEC] U A 5erlgl B FMEol Ao 9 A5 e vAse] 9ej Utk
Y5Y EEAMES REITE AL Ao Falesiel Hmww MBSy ZE oMo BB A4
71715 Ao Fargestel, 22122 Lenneberg = SHEEH LS —#o e Be Bkold REHA
Fo ¥RE e gz sz Jog.»

Right

Language
Processor

Il. Resbrrige] Rl BFUL

Holrh Quh ok sloj 4 WELHMS ot AAY A HLRWA A BB MES o
Feeh 2du AF Ud ¥ ELRE0| SES ol Fal R Aok HLRE £
Re MEE BFehE E AW glold U YRS F B o9 AR KR

(5) Lenneberg, E.H.: Biological Aspects of Language. In G.A. Miller (Ed.), Psychology [ Commaunica-
tion: Forum Series. 1974. P. 64.
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8o SEMEBENE NIVl 7t Aok weld] FERBL HRWEl AY FRHz 15F AF
o magpst A Henst EECR A7l 5g csla dcksitlets FEBMESC] ML

fc} 2 ol 24 Curtiss = Genie2le 4 &9 ol F S dcb 2y 1338 53t @
Holz EHEE L2 AUt 250 o] HE FES wl A S A9 29t A Ese 22
obF zheh3l e Aol w By, R, REAT LsIe MAEKERBRY KA A Sl
HZEE Aol Wekeh:

fr

The most striking evidence in this regard comes from the tragic but highly informative recent
case of “‘Genie,” a girl who was locked away and deprived of all language and social interaction until
she was discovered at age thirteen and a half (Curtiss, 1977). Genis could not speak at all, but even-
tually mastered a degree of language. By age eighteen, after very slow development, she was able
to speak short sentences, with a2 minimum of grammar. She followed English word order and learned
meaningful words, including prepositions and some means of negation. But virtually everything of
syntax was lacking: there were no auxiliaries, no reorderings, no question words, no pronouns or
other forms which replace concrete words in English. Yet in regard to right hemisphere functions
her performance was normal or even superior to normal.®

chA] B34 Genie & BEM o] Fol2E HLHWE dtola FEM, ¥
A stz ded o AL RS W FEEAMERO) AN E —@ SEKE
Lol AAYcHE A BRAFSG 27t o= A5 FES e AL FIEN ME
S WESE AAHIEE SEEAMES BEY & b e FAY F ASS ek
Donald ]. Foss ¢} David T.Hakes & %< RMS &3 Uch

The aphasia data suggest that early in life both cerebral hemispheres have the capabilities necessary
for language, though perhaps not equally so. Thus, if the left hemisphere is damaged early, the right
hemisphere continues developing its language capabilities, and there is little permanent effect.

The aphasia data suggest that by the age of four years the feft hemisphere has begun to assert
its dominance, suppressing further development of the right hemisphere’s language processing
capabilities. But although the right hemisphere’s capabilities do not continue developing in the same
way as those of the left, the capacity for further development is not lost. Hence, when the dominant
left hemisphere assumes control and continues to develop from the point at which its initial develop-
ment had ceased. It is for this reason that, there is some reacquisition of language ability. The right
hemisphere is, so to speak, picking up its language development where it had earlier left off.”

HES M Mol Sl speech aread] A4 E YU L W SEESE LT BRI ABE

(6) Slobin, D.I. Psycholinguistics: Scott, Foresman and Co., 1979. prp. 124-125.
(7) Foss, D.J., & Hakes, D.T. Psycholinguistics: N.J., Englewood Cliffs, Prentice-Hall, Inc., 1978.
pp. 359 -360.
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(aphasia) o] 8}3} 3L o] %ZEE-S MY BN obF Hio] glo] 2= AY 7159 T3S Wk
el 1960 £ ot FE MEST BWE WIRsh 234 Aol Paul Brocay SEEE
8B5S A7l o] 5& A Broca’s areazt 3ol o] #Hol HETE YL W B@s ofet

Rkl mBst 471 e,

FIGURF &

Schematic Diagram of the Lateral Aspect :
of the Left Cerebral Hemisphere

Temporal Lobe

Edgar B.Zurif 9} Sheila E. Blumstein & Broca's aphasia & 92 HES B Rin
AR AFdodx datn Sl
The Broca’s aphasia does not express himself grammatically in any mode-he is as agrammatic
in his writing as in his sponataneous speech. As another example, even if his speaking vocabulary

does increase after the onset of his aphasia, the increase is almost always restricted to content words
(for example, nouns and verbs); the effect does not not spread to grammatical particles.®

B#R o2 UalAa Broca's areacl Bif§E lexicon & FFESHA gl syntax 7t glo] 27
ol FHiEEN XhEol gz FERT XMT BERIE KR Y72 g

Broca o] BRAE#el Carl Wornicke & & normal syntax & AU Bkl g 2g
A He AR BRYACH o] BEE BREY AN RESE K I HMool ool UE
RREFEBEA Tt T2 K35 slxnk BE = do] & o8 HELZ RESAY

1)
o

(8) Zurif, E.B., & Blumstein, S.E. Linguistic Theory [ Psychological Reality, MIT press, 1978. P, 229.
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(e.g. table Al chair), HHEElo] MBS F71 Qdcl, 2 ol TFEMME EE} Xo 2 o
A A= cortical area = supplementary motor area 24 A €g g} o] T Al zYo| EEM
ol MMSI T Achs A2 &l Rib7 gixgh o/ FA MWl S &bk B FEA
FERPIA 583 oJFckn BEHEII= ofHE Aol Beh

B ERES 2 KRMEES 27 Kol R ERES Mk it —5d AME 2x 9
A ow, ofw BHEI £HmS Helvlal o] FEF St £Rstxn Aok 19K Paul
Broca’} BRI EHEMF 3 odeirlx BEERE HIld Ko HEY WPl old KE
T EEMKES JtAn A Aol obdst ste FEE A H oo 1 R B NI
BRY & Adcdh, zeid 2%d FA" BHES AU 243 Ed 234 m#s e
4 gt mMEs gl dF So KK THRAES M ﬁﬂ'ﬁﬁﬂ Bl A" ;oo B
£8¢ 9 2 H59 mEld REIcn A7t Fagdd 23 9E %o MEd &
Wt Ao 2 £ 5 27 wfolch olFAA KEBc RHEMY 7 =i &3 MKsS
ElA AHE S HA 5 Aoz B2 o

V. Bipe] SERUEsL TRER

Afflo] BEEE g 4 AdodE AL HRY wEEY 22 TR EXE AUz A7 A
Fol o] EHE FHRAZRH B Eﬁﬂ‘)‘ﬂ BEPRA 3 fgHe] tfFdcl. o3 A
AR SEEHE £BmMcleE AL BEY F Ae AL SEBEYR (inpu) 7F FoiA3A
%L oelo] o] A9 B gEHE vig R 3“/‘1 AAYENE SEBHE REUdcdE 9
A #ol B & gtk &, Ast Wi HolaE dojdt AFEAANE LB JRYE Bx A7
Jedz #me Bedld ERHKES otz ot 2 24 Pemnsylvania oo HREHL Y
ojelgl oJ@lo]Eo] sign language & BBistE 2l A& Rrdtn A ol AL ool
Bl At SEEB o] 222 BES st Y+ EXT Bl "ot o] olglelEL
B LE2E LBdAA ot EFEE v Xtz YA o] 5L A5 HBEERE &
B RBE lead st A A54d MdE AciwolAA Hatz Aok AMje] BEE ol
£ X7 Folo) E7lol MAA kAl EEFE/EAN (linguistic input) ol ojF& o EEH
@ol argEstohy ol B@Estel oY Sigr EE7 AS At E sud as BRAE
BAS HMBY 4 AL EHS 22 Aok )AL ool Al BFES BHEY & Uc Bl vt
HEx) o2 HPole EEEM mwrt =lof Adoke Feold

AR v3 HHEE AMAY A st 4T ¢ Jolzhes Wkitel HESo Sty
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Chimpanzee 52 ol2lo| 43 7|92+ M7} d2iH A}, Keith & Kathy Hayes (1951)&
Chimpanzee ol 7l ARS] FEE 7tel7lel< RAWMEA 29 Hol 644 T Vikiddn e
Chimp & A%k ol VikiolAl & A, i34 ol &, ¥, 283 ¥o] Sol UojA oA
ojs} Hzlo]l MEM}, Viki £ ol 4G A#EY THS F FHY 2 ol #Lol B
d3et Z¥olE -+t Kol 74 & Papa, mama,cupo] e Al EITEutols o 2,
£ Premack & Premack (1972) 7} Chimpanzee 2] SE#HL A ¥3t7) 18t A¥o) Sarah
€ ChimpolAl Jaizlct o] Aol 45 Roky 377} 22 & plastic Hol| o} B
T VERES 44 1307k 9] oY F YR F T TB%—80 %t ALY S UAEE
}. Sarah & A3 o F, AR}, 2 L wh-question 7t = B MRS B
et ohg a.b.c.dt sarahol Al A WWF R o?

i

o

(a) Sarah banana pail insent

(b) Sarah banana pail insert sarab cracker dish insert

(c) Sarah banana pail cracker dish insent -
(d) Sarah insent apple cracker dish cracker pail

of 4golA deiAe AUz 8717t FolFE dE (a)9(b) XES ANAHE HEo 2 27
© b BHY2 4l (c)AAME HRAZ & debgich (c) A banana, &, Z7E A
Aol @7 Hel Fod 3tz % AL sarah7t (c) 9 ¥ELS F 2B Z (b) Ay By &
AE AL HgF2 Ao}, sarah & B} 243 (d)E ola e & U

°]l2 2 H7vl chimpanzee X 4 MY HFE Bk o9 ®%E o= A% Agds Qe
o] £8stet, 22yt sarah 7t B o) Wl t? o Py AmMS ol o3} 2] R

259 He BRE olHA Polo} & Aol }? & olAx o] 87} te Bgolel

= 7t4 29 chimp SEEBENS Georgia F, Yerkes Regional Primate Center in
Atlantacll 4 $Ja)Z Lanaol i3 8 (1972) ld] grotesque 4] typewriter & sl
B3 x8s o 252 sl Ao, 714 AdAA IS A 3 1ol Lanav 3 A
& TFEL AT a4 XES bS] Wz Aok 29 chimpanzee ThEo = ARellAl 7}
B 7the BHE AR 2 Y= gorillac] SHEERBARR (1973) o] ¥ Al Francine patte-
rson & Stanford University ol 4 o2 gorillaol”l Ameslan (American Sign Language) 7}
2HE o MBECS gorillast 6702 signg FERAUT “more” 2t sign & “food”, “dri-
nk” 2232 “not” FE AN m &z QYo

(9) Slobin, D.I. Psycholinguistics: Scott, Foresman and Co., 1979. p. 140.
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Next to the chimpanzee, the gorilla is generally considered to be the creature closest to man. Fran-
cine Patterson, at Stanford University, has begun to teach a young female gorilla Ameslan. Ina 1973
personal communication to Fouts, she reported that the 19-month-old gorilla was using six signs and
was combining the “more’" sign with “food,” “drink,” and “‘out.”’ And Fouts reports that he was
able in a brief study to teach an infant orangutan (again, somewhat more remotely related to man)
several signs, and the orangutan combined them into two-sign sequences.*®

o) A7 MW SEBBENAT HI HEC ZREHS RRst= FHelst. Chimpa-
nzee Htol {EFHE FEWL 1) 2EE ERES H¥sle ERS EAANN F¥93 T8 et
Wi, 2) B RS A2 Hiol FNAAYRD EF ) BWE HEAA Haleh 28
U 2eg ) o= AE ARS SEAM ol Az Xtz A

The various chimp studies have several facts in common, regardless of the type of language used
or training procedures followed. (1) The animals were all able to acquire symbols (gestures, arbitary
visual forms) representing objects, actions, and relations, using the symbols both in production and
comprehension. (2) They were able to extend the meanings of these symbols to new referents. (3)
With some difficulty, they were able to produce and interpret combinations of symbols. None of these
abilities reaches a very high level in human terms —we will not lose our position at the top of the
Animal Kingdom —but the achievements are striking in relation to centuries-old claims about the
absolute uniqueness of man’s symbolic capacity.}

N
-

B o

o] @Y WEoA doAE A FA $2] AML 4£HBHoE Rl FEENS
7 ogojdels AL ¥ Fob a2l AR Jl7tE @S 23 & Chimpanzee 9] &3
EHE AR o4 BLlo] ZE SEES X vlAe eolates AL L5 Aot AREHK
o] X HMEL TME FHAA EHd K, 22w 253 WES Hebd & A el
£ Eo] Chimpql Washoe 7} ¥ 315 ¥ui4 ¥ Z#E Yehie 4 & e ol AL HE2F
¥z Fo| ago2alx Y Uztch E openoldF holE T duA, E FBE A
EAERAAE £ ZME YeE & FME Uztch ol ¥ Ekel ke ol AoldAA
g A2 vl5sA Chimp ol Al & ZaMMel dcke A& Tl F=2 Aoh' Doris Aaronson
5} Robert W, Rieber &= Edward Sapir (1921) 7} W & 2ejel Washoe o) F§& A= &
Faly ZEml U d THE vHExAE TEE AMKEHES Aolatn s ek

il

(10) Aaronson, D. & Rieber, R. Psycholinguistic Research: N.J., Hillsdale, Lawrence Erlbaum
Associates, Inc., 1979. p. 56.

(11) Slobin, D.1. Psycholinguistics: Scott, Foresman and Co., 1979. P. 135.

(12) Ibd., p. 135.
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The most useful definition of language may still be that of Edward Sapir (1921):““Language is
a purely human and non-instinctive method of communicating ideas, emotions, and desires by a system
of voluntorily produced symbols.” Washoes accomplishment notwithastanding, language is still a
distinctively human characteristic. But we may have to drastically alter this definition if Washoe
and her companions establish their manual communication as a characteristic of the Oklahoma chimp
community over several generations.!?

% chimp € o|v] %z A+ ERET FHAN A2 W EhE Y Uztc) ol Sof
chocolate 2} color gt HFEe] LM} T%E ¢ ddot brownolat TS T2 Q&
chimpell Al %2 Brown color of chocolate 3 A& 7123 o} g “take brown” o)} iy
o242} discs FolA brown disc & 8% + A«

Sara, a chimpanzee, could even learn the meanings of new symbols through the use of already
known symbols. For example, she knew the symbols and meanings of chocolate and color, but did
not have a symbol for the color brown. She was taught, through symbols, Brown color of chocolate.
Later, when given the instruction Take brown, she was able to select a brwon disc from among discs

of various colors.1¥

o] AL & T2 FRE FolF & Uch Yol Holz Gt HES MRE A AN
gho] ¥ & 2+ 22 o7z ey Sarah 2k chimp chocolate 7} 9ol glom A
X chocolate & Ba oo Ao & A7 Y4 chocolate g »} EolA ulEx
AN Gashe @t 249 discE vimstd F AxNYL dAAAS] EUg . chimpE
ool Phzt A 2 HR- EBBES BES ANHA A7) A YL 4YHes y
Bl ¢ ARk AMS MRS Bol TMERC] Slold =RMS e &Ad At &3l
o chimp & FAAA —#o A4 A= FTHS ¢ F Ao A7 2 oo So] HaIaya
Birs RS B O3 vl FE F Aok o] EME BAAZ G Ao Wiy X
o HEY HE RHiE AN BES ST EHE Yol xE 289 T2 U] 9
o] FASE A Ytz ¥ F Aok P wEel FHAHE & HMEY £2 ZRO E 8
R o= BMAIZ = AL FEHFo| o o)W EEL MY HMES E o) 4o %I Ao}
st Aolel oMY AEo HukE e £HBE Ackr] ok 2K A2 BBANA R
o2 Rrs 2 AR @l okvt £ AMo] SoldA EE|MEMA £47 e AL R

(13) Aaronson, D. & Rieber, R. Psycholinguistic Research: N.]J., Hillsdale, Lawrence Erlbaum
Associates, Inc., 1979. p. 57.
(14) Slobin, D.I. Psycholinguistics: Scott, Foresman and Co., 1979. p. 136.
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ERENA o % Mo B mas Solo mES MBT BEAN AL wgd A A
et Chimprt Ha2o]l Eabat 1 $718e HWENO) AchAL Yubdel o 28 FAHE
ol gl sldlshe Aoldbz ¢ 4 Atk 258 25 SH9'24d 5% Agyen
AnE BHoz s ol AE wW$ A5 Agsta . e,
Rumbaugh 2 Gill & Chimp®] jAl4 5o oy & chgs} o] 4Sa Al LoFstz ok,
Lana 7} chstolld o5&t o] 24dul 2 dshe 2R 02 Bbm A4, WIS R
gt HhE & 2Aol gm Aol sl Aol glom Wizt oF 5 ks

The pragmatic limitations of chimp communication have been cogently summarized by Rumbaugh
and Gill (1976, p. 574):

Lana’s persistence in conversation have been strictly pragmatic—once the desired incentive has
been achieved, the conversation ENDS!! It should be noted also that Lana has never initiated conver-
sations to “broaden her horizons," if you will. She has never asked for the names of things unless
they held some food or drink that she apparently wanted; she has never ‘'discussed”’ spontaneously

the attributes of things in her world or really ever capitalized upon conversation to extend her access
to information about things. 15’

V. & i

EE 4 9c 4C ACEEA A Y3 mose BiEE o Bl JESIHA g B
B3 8 Sol Aok 20 sle] F—3 Eolet stoiets Flrlc chEA %3 2 7
8 Afute] B3EE FHE F A= AL dHold o) il Y= REM FEDH (Comp-
etence) & EEH T (performance )% A2 shA she RAERES AR 30 o
o] 7] @ folct, et BHEE SEMRT 2F3 X322 BE Wl v € o
g gl FEETS st Aok FEMEBE S cognitiono] T ARSI FEEKET KWK %

AS wx ded SEEEY %Wﬁ‘r‘*}ﬂo{l Lot Aol FolA FL e FAHA FHiEHO|
A o] #E3hot,

AHS e & APLEREBE Uil 30 BYEE B17ske Sldlv EmBEst gl |
BE Aelshs div AmEst ol B33 E8dc 24 3 2 KA M3 A A
3}, ol & StAlFo] Holy F MM Ushe "%‘-‘HOll 3 Aolx FEESI T ¥ ool @l
22 ¢ F Adsh AviA AR AvtER FHEEHC TN HHRBR QLS Chim-
panzee x| 5ol v A|ul FEBFol Ul A4 of2lololl vl WE A2tz GUrt oA

HL

15) Ibid., p.14l.
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< 5% SEENT FAste v FAZ ", SERB A4 AML B Zol B
B ALAY wtd3le 4—d RHTH7E okl 29 #HAE HMKE A @Bt el Cho-
msky 7} £ES= BZEH R (observational adequacy)ol WMESIR ¥ HBIM K
(explanatory adequacy) & i v Zoich, F, Huis] B BES= Aol ole} com-
petence & i#3sle] ML ZRS Yrle Aol

AMo] elold = Fx FAAls RA BB 24 %] 237l Chimpanzee o R+ RMN S
9] 60 %l 23 Ak 2 KR AMBEMS BRREFLS chimpanzeed] KHEEFEHcl Y4 we o
B Ay A satA X3 EECH 33 AR FHdAA FES AWt R HE A A =
oh, ol A Hido] w-E HiMrlol9 &S AMPEMS R#ET JI¢E 7Adsy B+ Ao
B7E RStz BRs= BHilcdc ofdlo]l 59 B Mot #HEMFR, Mo RESK, Kol AR
) M, AEBRHT L 33 (gesture) £ ojlo] 8 FEHB/S wRM AFz ek

Chimpanzee 7} AREHEoIA IS+ A4 FF 7Hed 2 7hxle 529¢ + dded,
Ameslan 3} 72 F3 )7t Folx = Chimpanzee k. o] Ho| 52 BEE
5 BRY 7 %30 #Aastel. 22y B2 od A yoliAl Ameslan & At o2 AHIY
# %1€7? Chimpanzee & #HEM Ameslan € FAst] EBaEo] WS 7H? Chimpa-
nzee & HEMQ KNS 2 Yol AT MEL ool SolAl P A+ A £ BR
71 #3904 atolol o Hol vt REAYA L Chimpanzee & B0 B3 R FHR7 5o
AR Yot ol d WER7F BRAHOE o] Fol A w B W #H L 1T HEMY ¥
Balrgel s ge A2 @A F Aol

F58E HF HE

— 164 —



FTHEA wu P R NY HE 15

— Summary —

A Study on Biological Foundations of Language
— The Human Motor Cortex Grouth and Language Acquisition —

by Ko Tae-hong

The question of whether or not language is unique to humans has long been of interest to
psychologists, linguists, philosophers and laymen. We must conceive of “language” as a complicately
interrelated set of abilities. Nearly all children acquire language with little direct effort on their
part. In contrast, the linguistic achievements of chimpanzees have been gained only through exten-
sive and intensive efforts by their teachers. With children, it seems next to impossible to keep them
from acquiring language. But this is hardly the case with chimpanzees. Even those men born deaf
and dumb, lacking the organs which others make use of in speaking, and at least as badly off as
the animals in this respect, usually inent for themselves some signs by which they make themselves
understood by those who are with them enough to learn their language. The linguistic and cognitive
capabilities of chimpanzees are considerably advanced but the vocal apparatus of chimpanzees is
considerably different from that of humans and it is not well adapted to producing speech sounds.

Research on split-brain patients suggests, as we have seen, that the right hemisphere is inferior
to the left in many kinds of processes that involves languages. The left hemisphere of the brain
is specialized for cetain language functions in right-handed people, and in a large proportion of left-
handed people. If the left hemisphere is damaged or removed early in life, language does develop
in the surviving right hemisphere but the development of word combinations is retarded. It is clear
that the language capacity has a distinct neurological and anatomical basis in human beings, organiz-
ed at birth according to the various separate systems and their interconnections which make up
a full human language. \

Chimp and man differ more in rate of development than in overall genetic structure. We do not
yet understand much about the relations between structure and rate of development, but it is clear
that humans learn about language and the physical world during a period of development characteriz-
ed by rapid growth of a relatively immature brain. Our nearest primate neighbors are at some brink
in the development of tool use, imitation, and symbolization. The difference is that our children
rush across that brink with far less assistance.
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