FESHYBE T B AT
The Neuroscience of Language

Time: Wednesday 3:30-6:20 pm
Instructor: Dr. Chia-Hsuan Liao (B2Z =) chiahsuanliao@mx.nthu.edu.tw
Office hour: by appointment
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We use language to read and communicate. Now you are reading the descriptions of
this course, but do you know the processes that your brain is being through to decode the

meaning of each word and interpret the meaning of each sentence?

This course introduces basic concepts of the brain and language. The topics of this
course include, but are not limited to, the neural basis of language, the processes to
comprehend/produce a sentence, and language acquisition. Since it has been taken for
granted that we are empowered with language “skills,” we might not be aware that the brain
has to go through sophisticated processes to achieve the communicative goal. In addition,
there is some common misunderstanding between language and the brain. For example, we
might see advertisement like “boost language learning by training your brain” on the internet.
TV shows and movies might have conveyed the idea that patients of language disorders could
lose their mind. In this course, we will evaluate these myths with empirical research. It is
hoped that after taking this course, students can be informed and critical in language science
research.
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Materials:
Pinker, S. (1994/2007). The Language Instinct. New York, NY: Harper Perennial Modern
Classics.
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Tentative Schedule
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Unit 1: Language and the Brain
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Week 1: Course overview
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Week?2: Neural basis of language

How can we use scientific methods, especially neuroimaging techniques, to study language?
Do we have language areas in the brain? What can we learn about the relation between
language and the brain from aphasia patients? Are the left hemisphere and the right

hemisphere involved in different tasks? How do the two hemispheres communicate with each
other? What are the methods to probe this question?

o 2 E Bt Reference: Benton, A. & Anderson, S. W. (1998). Aphasia: historical

perspectives. In Sarno, M. T. (Ed.). Acquired Aphasia (pp. 1-24). San Diego:
Academic Press.

£ E Bt Reference: Gazzaniga, M. S. (1967). The split brain in man. Scientific
American, 217(2), 24-29.
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Unit 2: How does the brain process language?
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Week3: Speech perception

How do we distinguish speech sounds from acoustic signals? Are there anything in common
between speech perception and speech production?
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Week 4: Film watching
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Week 5: Word recognition



How do we recognize words? Do we have a dictionary stored in our mind? What are the
stages you go through when you recognize a word? Is there an area in the brain that is
dedicated to word recognition?

o ZE R Reference: Words, words, words. In Pinker, S. (1994/2007). The Language
Instinct. (pp.119-152)
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[ATREZE— « R—BEHZ Assignment 1 will be posted, due in a week]
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Week 6: Lexical representations and semantic network

Are some parts of the brain sensitive to the distinction between nouns and verbs? When a

word is polysemous (e.g. “park™ in English can be a public area or leaving a car), are all the
meanings activated initially when you retrieve the word?

o ZE TR Reference: Lee, C. L., & Federmeier, K. D. (2012). Ambiguity's aftermath:

How age differences in resolving lexical ambiguity affect subsequent
comprehension. Neuropsychologia, 50(5), 869-879.
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Week 7: Sentence comprehension

When comprehending a sentence, do we passively wait for the linguistic inputs to arrive, or
do we actively make predictions of the upcoming word? Does the brain make predictions all
the time?

o 2 E Bt Reference: Van Petten, C., & Luka, B. J. (2012). Prediction during

language comprehension: Benefits, costs, and ERP components. International Journal
of Psychophysiology, 83(2), 176-190. (Read: 176-177)
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Week 8: Spring break
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Week 9: Language production



Is our speech always perfect and error-free? Is it common to make speech errors when we
talk? Pay attention to speech errors carefully. What kinds of speech errors are the most
common? What kinds of speech errors are less likely to occur? What can we learn from the
patterns discovered from speech errors?
o S E R Reference: Fromkin, V. A. (1971). The non-anomalous nature of
anomalous utterances. Language, 27-52.
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/=

108 =BT [HARH S 24 Assign final project groups]

é%%ﬁ%ﬁ”%?ﬂfﬁ%ﬂ@ BOlBEREEHEZ Youtuber SAIESNE B IT?

Week 10: Language acquisition

Is there a critical period to learn a language? Can we master our language skills simply by

watching TV or Youtube materials?

o 2 EE Reference: Baby born talking—Describes Heaven. In Pinker, S.
(1994/2007). The Language Instinct. (pp.265-301)
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Week 11: Second/ Foreign language acquisition

How does learning a new language affect the biological structure of the brain? What are the
factors that could impact the ultimate achievement of a second language? Why some aspects
of language (such as grammar, pronunciation) are especially challenging for second language
learners? Should we worry about grammar when communicating with a native speaker? Do

we have an accent as we speak our native language? Why is it the case that we tend to speak
a second/foreign language with an accent?

« Z2E B Reference: Abutalebi, J. (2008). Neural aspects of second language
representation and language control. Acta psychologica, 128(3), 466-478.
£ Bk Reference: Lippi-Green, R. (1997). The myth of non-accent. English with
an accent: Language, ideology, and discrimination in the United States, 41-52.
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Week 12: Code-switching and bilingual advantage



What is code-switching? How does our brain respond to code-switching? Can mastering a
foreign language delay the onset of Alzheimer disease?

o Z2E R Reference: Bialystok, E., & Craik, F. I. (2010). Cognitive and linguistic

processing in the bilingual mind. Current directions in psychological science, 19(1),
19-23.
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Week 13: Liguistic relativity

Does the language we speak affect the way we perceive the world? For example, in French,

“moon” is a feminine noun while in German moon is a masculine one. Is the moon more
feminine in French speakers’ mind than that in German speakers’ mind?

o ZE R Reference: Mentalese. In Pinker, S. (1994/2007). The Language Instinct.
(pp.44-73)

E 148 HEEE EERTE)
Week14: Guest speaker. Topic TBD.
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Weeks 15-16: Group presentations

Evaluations:
o WJE GRER) Attendance: 10%

o {EZ£ Assignments: 20%
BHThEA 2 @EREIMEE, P XERER ST, 24niserEla]
HEEFEYS. RIEESINREMRIEEANY), —ERNBOBREE.

There will be 2 a55|gnments throughout this semester. The assignments can be written
in English or Mandarin, and should be uploaded to eeclass before the due date. Except
for serious and documented emergencies, late assignments will not be accepted.

o FREZ:H Participation: 30%
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Choose 5 topics discussed in class, and raise a follow-up question on the discussion
board after class (either in English or Mandarin). Discussion board on eeclass will be



open from Wednesday after class to 11:00 pm of the following Monday. Late
submission won’t be accepted.

Note that follow-up questions are not clarification questions. If you have anything you
don’t understand, you should contact the TA or the instructor right away

/N O BEFRE Group oral presentation 30%

BYRAMOAETORNES  HESEELIZ LR HAINERE - B4R
M TESEANR, HE - METEABRNER - N LEPERICGETRENR
B - TR RIS RETRISREEHETS -

Students will be divided into groups to research a topic related to “language and the
brain”, and do a 35-minute PowerPoint presentation (in English) followed by a 10-
minute Q & A session (can be either in English or Mandarin). This topic can be

something that we have not covered in class. The presentation will be evaluated both
by the instructor and the class.
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Write a reflection based on what you have learned throughout this semester. The

content should be 500-600 words long. It can be written either in English or
Mandarin.



