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Tl h, vy bV —JEDrux = nHERKL,
RICHDT A2 ) 27 TR L BB & 0k &, B
DT AR Y A7 TRL ARG S OIRFI R EHE CH >
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Easier & ‘ Harder &4

Active (Act) Passive (Pas) Potential (Pot)

A-Nom @-Acc pushes @®-Nom A-Dat pushed A-Dat @-Nom can push

Active (Act+) Passive (Pas+) Potential (Pot+)
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@®-Acc A-Nom pushes A-Dat @-Nom pushed @®-Nom A-Dat can push
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Tanaka K, Kinno R, Muragaki Y, Maruyama T, Sakai KL: Task-induced functional connectivity of the syntax-related networks for patients with a
cortical glioma. Cereb Cortex Commun 1: tgaa061, 2020 & ) &% L Tér#g

0208 ‘ BRAIN and NERVE 73 %3 %5 202143 H

BH S - W 5, BREUKY: 105683 2021/03/26 10:56:45



7 BZAER, B2 5 B3I BHROBERCIWTHE SHEYERTIBBCEWSEL L CERTFEIN
BRRE 2 RS RENL D 5, BINT N EREOE 5o ZERMOBEBRELHAT s L@}, ANHOSE
D

BckoT, FieaSREOERPI LICAZICER D% ENDREIBEHICH L THRWEE L AR EZ 525 TH
biE, ZOAROBEE KWL T, T/ Yy Hren 25,

AV HL, ZLTVALF V) VY HARENENH L IC

—_

Grosjean F: Bilingual: Life and Reality. Harvard University Press, Massachusetts, 2010, pp1-276

)
2) Kishimoto H: On the existence of null complementizers in syntax. Ling Inq 37: 339-345, 2006
3) Chomsky N: Lectures on Government and Binding: The Pisa Lectures. Mouton de Gruyter, Berlin, 1981, pp1-371
4) Ceolin A, Guardiano C, Irimia MA, Longobardi G: Formal syntax and deep history. Front Psychol 11: 488871, 2020

[doi: 10.3389/fpsyg.2020.488871]

5) Longobardi G: Principles, parameters, and schemata: a radically underspecified UG. Linguistic Analysis 41: 517-558, 2018

6) DeCasper AJ, Lecanuet J-P, Busnel M-C, Granier-Deferre C, Maugeais R: Fetal reactions to recurrent maternal speech. Infant
Behav Dev 17: 159-164, 1994

7) Mehler J, Jusczyk P, Lambertz G, Halsted N, Bertoncini J, et al: A precursor of language acquisition in young infants.
Cognition 29: 143-178, 1988

8) Schaller S: A Man Without Words. Summit Books, New York, 1991, pp1-203 [R—#> - — &), #RPF R): 5%
WERICE XS, &3it, BR, 1993]

9) Curtiss S, Fromkin V, Krashen S, Rigler D, Rigler M: The linguistic development of Genie. Language 50: 528-554, 1974

10)  Sakai KL: Language acquisition and brain development. Science 310: 815-819, 2005

11)  Lenneberg EH: Biological Foundations of Language. John Wiley & Sons, New York, 1967, pp1-489

12)  Hoffmann E: Emil Krebs: Ein Sprachgenie im Dienste der Diplomatie. Fremdsprachen in Geschichte und Gegenwart.
Harrassowitz Verlag, Wiesbaden, 2017, pp1-212

13) BBEI, BEHIPE: 2B LA T Brain Nerve 70: 633-638, 2018

14)  Amunts K, Schleicher A, Zilles K: Outstanding language competence and cytoarchitecture in Broca's speech region. Brain
Lang 89: 346-353, 2004

15)  Bley-Vroman R: The evolving context of the fundamental difference hypothesis. Stud Second Lang Acquis 31: 175-198,
2009

16)  DeBotK, Lowie W, Verspoor M: A dynamic systems theory approach to second language acquisition. Biling (Camb Engl) 10:
7-21, 2007

17)  O’Grady W: An emergentist approach to syntax. Heine B,Narrog H (eds): The Oxford Handbook of Linguistic Analysis.
Oxford University Press, Oxford, 2009, pp257-283

18)  Epstein SD, Flynn S, Martohardjono G: Second language acquisition: theoretical and experimental issues in contemporary
research. Behav Brain Sci 19: 677-714, 1996

19)  Cook V: Interlanguage, multi-competence and the problem of the “second” language. Rivista di Psicolinguistica Applicata
VI: 39-52, 2006

20)  Westergaard M: Microvariation in multilingual situations: the importance of property-by-property acquisition. Second Lang
Res: 1-29, 2019
[doi: 10.1177/0267658319884116]

21)  Flynn S, Foley C, Vinnitskaya I: The cumulative-enhancement model for language acquisition: comparing adults’ and
children’s patterns of development in first, second and third language acquisition of relative clauses. Int J Multiling 1: 3-16,
2004

22)  Lust B, Chien YC, Flynn S: What children know: Methods for the study of first language acquisition. Lust B (ed): Studies in
the Acquisition of Anaphora. Springer, Dordrecht, 1987, pp271-356

23) Flynn S: A Parameter-Setting Model of L2 Acquisition: Experimental Studies in Anaphora. Studies in Theoretical
Psycholinguistics. Springer Netherlands, Dordrecht, 1987, pp1-260

24)  Crinion J, Turner R, Grogan A, Hanakawa T, Noppeney U, et al: Language control in the bilingual brain. Science 312: 1537~
1540, 2006

25)  Tanaka K, Kinno R, Muragaki Y, Maruyama T, Sakai KL: Task-induced functional connectivity of the syntax-related networks
for patients with a cortical glioma. Cereb Cortex Commun 1: tgaa061, 2020
[doi: 10.1093/texcom/tgaa061]

26) Kinno R, Ohta S, Muragaki Y, Maruyama T, Sakai KL: Differential reorganization of three syntax-related networks induced
by a left frontal glioma. Brain 137: 1193-1212, 2014

27)  Friederici AD, Chomsky N, Berwick RC, Moro A, Bolhuis JJ: Language, mind and brain. Nat Hum Behav 1: 713-722, 2017

28) Yamamoto K, Sakai KL: The dorsal rather than ventral pathway better reflects individual syntactic abilities in second
language. Front Hum Neurosci 10: 295, 2016
[doi: 10.3389/fnhum.2016.00295]

29) Yamamoto K, Sakai KL: Differential signatures of second language syntactic performance and age on the structural
properties of the left dorsal pathway. Front Psychol 8: 829, 2017
[doi: 10.3389/fpsyg.2017.00829]

~AF Y AN L RORE BHE wLFY Y HLT LAY | 0209

B B < T B3R, AR RSE 105683 2021/03/26 10:56:45



30) Inubushi T, Sakai KL: Functional and anatomical correlates of word-, sentence-, and discourse-level integration in sign
language. Front Hum Neurosci 7: 681, 2013
[doi: 10.3389/fnhum.2013.00681]

BRAIN and NERVE 73 (3): 203-210, 2021 Topics

Title
Multilingualism and the Development of the Brain

Authors

Keita Umejima and Kuniyoshi L. Sakai

Department of Basic Science, Graduate School of Arts and Sciences, The University of Tokyo, 3-8-1 Komaba, Meguro-ku, Tokyo
153-8902, Japan

Abstract

Multilingualism is merely a parametric variation in the faculty of natural language, and it is possible to simultaneously acquire
multiple languages, including dialects, at any age. While acquisition of a native language, which occurs in synchrony with
development of the brain, is a multiple-step process, second language acquisition is continuous. Here, we introduce the
Cumulative-Enhancement model, which states that acquisition of one additional language is beneficial for the subsequent
acquisition of another. We further discuss how syntax-related networks, including multiple language areas in the brain, become
functional during the course of language acquisition.
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