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In this course, I will begin with an overview of the basic concepts of functional
brain imaging common to all methods and proceed with a description of each
of them, namely magnetoencephalography (MEG), functional magnetic
resonance imaging (fMRI), positron emission tomography (PET), resting-state
fMRI, diffusion tensor imaging (DTI), functional near-infrared spectroscopy
(fNIRS), Transcranial direct-, alternating current stimulation (tDCS and tACS,
respectively) and transcranial magnetic stimulation (TMS). Its second part
covers the various research applications and mechanistic explanation of
functional neuroimaging on issues like the function of the default mode
network; the possibility and the utility of recording consciousness; the search

for mnemonic traces of concepts; human will and decision-making; motor




cognition; language and thoughts; the mechanisms of affective states and pain;
the presurgical mapping of the brain; and others. As such, the volume reviews
the methods and their contributions to current research and comments on how
they have enhanced our understanding of the relationship between
neurophysiological activity and sensory, motor, and cognitive functions.
Moreover, it carefully considers the realistic contributions of functional
neuroimaging to future cognitive neuroscience, medicine, and

neuropsychology endeavors.
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Please fill in at least 5 course keywords (up to 40 letters for each keyword) and use
commas to separate them. (required)
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Keywords: Human Neuroimaging, Cognition, Magnetic Resonance Imaging, Brain
Imaging, Brain Stimulation

iR 12 AHil Detailed Course Syllabus

Ethical Statement in NTHU course syllabi: This course follows the Guidelines for

Collaboration, Co-learning, and Cultivation of Artificial Intelligence Competencies in
University Education, which require conditional openness. In compliance with this
policy, students in this course are not subject to it and are free to use generative Al like
ChatGPT, without any required disclosure.
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The course describes theoretical and methodological developments in functional
neuroimaging techniques to study the neural basis of cognition, from early scientific
efforts to link the brain and behavior to the latest applications of brain imaging
methods. Key concepts are illustrated through research studies on the relationship
between the brain and behavior, and practice questions are included throughout to
test knowledge. Methods covered include functional and structural magnetic
resonance imaging, positron emission tomography, electroencephalography,
magnetoencephalography, multimodal imaging, and various brain stimulation
methods. Experimental design, image processing, and statistical inference are also
addressed, with chapters for basic and more advanced data analyses.
o Combines perspectives from cognitive research, electrophysiology, imaging,
neuropsychology, and cognitive neurosciences.
o Discusses what imaging can and cannot be expected to reveal about cognition.
o Describes current theoretical and clinical uses, especially in cognition and brain
mapping.
o Reviews the field's accomplishments and carefully considers realistic
neuroimaging contributions to future endeavors in medicine and

neuropsychology.

@ 15E FHE (Text Books)

1.[& 7 Title: Introduction to Human Neuroimaging; {£& Author:
Hans Op de Beeck, Chie Nakatani; ik #t Publisher: Cambridge University
Press]

()

E Z%E (References)

1. [E 7 Title: Handbook of Functional Neuroimaging of Cognition (Second
Edition); fE& Author: Roberto Cabeza, Alan Kingstone; $ikk#t Publisher: The
MIT Press]

2.[E 7 Title: The Oxford Handbook of Functional Brain Imaging in
Neuropsychology and Cognitive Neurosciences; {f£& Author:

Andrew C. Papanicolaou; ik #t Publisher: Oxford University Press]

3. [E7 Title: Research Methods for Cognitive Neuroscience; fE& Author:
Aaron Newman; iR %t Publisher: SAGE Publications Ltd]
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In this course, the student will study a scholarly paper every week (weekly reading

assignments) on a designated topic with reading reflection or short answer questions

to evaluate the understanding of the content. Instructors would deliver knowledge to

students through lectures and direct instruction and aim to measure the results

through testing and assessment.
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@ 73X 45 %E % (Evaluation)

1.. ;REFRIH (attendance and performance)25%: B4REHFEROE) - BEBELEN - £E
HRAZRRETIEEREBER BIFE(EZE) KR LA - Interaction during class and
constructive criticism in the way of logic. Reading reflections (short answer questions)

are submitted online during each class and after completing a reading assignment.




2. OgE# & (oral presentation)//V &t (group discussion)30%: BB RIZERE -
BERBE - SBREERABMETHESFNE - Criteria include Structure, organization,
fluency, and coherence of presentation. For /&t 5#(group discussion), BE&EH B S
B EEAEHA T BtHMNBIESEE HREEEtANER, BEANBMANE
AR (AR ZMEECHERREFAIE ) - The student displays a thorough
knowledge of the topic gained through research; Critical and creative thinking is
evident; The student is respectful of others and listens in turn; the student makes use of
the information given by others in the discussion (does not simply speak their own
opinion and knowledge).

3. HAKA¥5m ¥ &5 (opinion essay)40%: #IR2 — Rt ¥ KB EHNENAR (=ZFRER ) &
170 - — R mBSA X EEE=EN D ER | ¥R A 38 o A K A9 = RE 1 I =B A9 RS K48
i, ¥ 3 SEEIRAVL, WS ZEREARET DL - WEHRIEE 1500 FLUA - Submit an
essay to provide a scholarly review of recent studies in the neuroimaging field
(publication within three years). An opinion essay should have three components: a
short overview of the topic and questions addressed in the reviewed paper; a
description of the key findings; and a brief explanation of why the statistical analysis is
adequate. I encourage critical reviews, but comments must be accurate, well-reasoned,
and diplomatic. Moreover, the focus on what was learned, and what might have been
done differently is also encouraged. Submissions must be concise and should be
limited to 1,500 words.

* All assignments will be evaluated on the basis of content (completeness, correctness,
depth, substance, relevance, logical conclusions, creativity, etc.) and format (in
accordance with the assignment guidelines, including grammar, punctuation, and
spelling).

4. iR 2815258 (Research participation for final grade) 5%: B4 TEZEERSHERTA
MR - RRARTANREN  NEERSESIKREBAE 5%AI64E Students earn 5
percentage of their final grade either by participating in research studies or by studying
for and writing an exam in lieu of participation. Students in this course are strongly
encouraged to participate in 3 hours of research as part of their final grade. Option 1:
Students will receive course credit, not money, for participating in the studies included
in this participant pool. Option 2: Research opt-out exam: Students who choose not to
participate in research can write an exam (please contact the instructor for more detail)
as an alternative to participating in research. The deadline to fulfill this requirement is
the last day of classes, Friday, January 12, 2024.
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