

Cognitive Neuroscience 
Fall 2025
 

Instructor:	Chang-Mao Chao				   Course ID:
psycmc@ccu.edu.tw			   Office hours: anytime by appointment

Date/time:  	Thursday IJ (19:10-22:00)
Location:  	470

Website: All course material will be available on ecourse2

Course objectives: This course covers classical and contemporary research & theory in cognitive science/neuroscience, covering topics such as memory, perception, learning, language, categorization, computational modeling, problem solving, expertise, creativity, and consciousness. The topics are organized around key concepts, which are basic assumptions about how the mind & brain process information. This is an advanced seminar, and as such, there will be little-to-no lecturing. Instead, I expect active discussion of the assigned readings from everyone. In particular, you are expected to participate in discussion about how the readings reflect key concepts across other readings that week and in previous weeks.  At the end of this course, you will be able to explain major concepts, theoretical perspectives, empirical findings, and historical trends in the field of cognitive neuroscience. Assignments are designed for you to demonstrate the ability to read, understand, and critique scientific writing, design research studies to investigate critical issues in the field, and communicate this knowledge through oral and written arguments.

Each week, students are to post short written reflections to our course bulletin board. 
A good guide to facilitate comprehension and consolidation of each reading is to briefly describe What the authors did, why they did it, what they found, and what they think it means.
Then, reflect on the reading in your own way. Compare and contrast aspects of the research with other things that come to mind, critically, from your background knowledge of related research, but also based on your own personal experiences. Doing so will help you connect with the research and make it more personally meaningful.  

Another good guide is to suggest all of the following:
(1) one thing that you think was a strength, 
(2) one thing that you think was a weakness/limitation, 
(3) one thing that was confusing
(4) And (as a bonus) how might you do it differently?


Course requirements:  This course will consist of a 3-hour seminar per week. 
Weekly reactions.  You will need to complete the weekly reading assignments and submit a reaction to them by midnight on the Wednesday before class. Reactions should be ~100-200 words, highlighting issues or questions raised by the readings. Reactions should be clearly written and thought-provoking. Avoid summarizing the papers. 
Class participation.  You are expected to attend class each week and contribute to in-class discussions of the assigned readings. Be prepared to briefly summarize the readings and raise issues for discussion with the class. You should also review your classmates' weekly reactions to better prepare for our in-class discussions. 
Research paper.  You will propose an experiment based on methods and findings discussed in one of readings that aims to test an issue that was not addressed in the original research. The issue could be a confound in the experimental design that makes the interpretation of the results difficult, alternative ways to test the same hypotheses in the original research, different interpretations of the experiment findings that require follow-up testing, or new hypotheses that could be made based on the original research. Your paper should include (1) a brief introduction that summarizes the original research, refers to related literature, and highlights the issue to be addressed in your study, (2) methods that detail your proposed participant characteristics, behavioral tasks, and imaging methodology, (3) planned statistical analyses and expected results, and (4) an interpretation of your expected findings in relation to the original research and related literature. Each paper should be ~5 pages long, double-spaced, using 12 point font, and in APA format. I strongly encourage you to submit a draft to me in Week 14 for feedback.

Course grades:  Satisfactory grades will be awarded for reflective weekly reactions (20%), thoughtful contributions to in-class discussions (50%), and a high-quality research paper (30%). 

Tentative schedule:  
	WEEK
	DATE
	TOPICS / ASSIGNED READING / OPTIONAL READING / **ASSIGNENT DUE

	1
	9/11
	Syllabus overview 
· Roediger & Gallo (2004). How to Read a Journal Article in Cognitive Psychology
· John M. Darley, Mark P. Zanna, and Henry L. Roediger III. The Compleat Academic: A Career Guide. 


	2
	9/18
	Prospective Memory
· McDaniel, M. A., & Einstein, G. O. (2000). Strategic and automatic processes in prospective memory retrieval: A multiprocess framework. Applied Cognitive Psychology: The Official Journal of the Society for Applied Research in Memory and Cognition, 14(7), S127-S144.
· Henry, J. D. (2021). Prospective memory impairment in neurological disorders: implications and management. Nature Reviews Neurology, 17(5), 297-307.
· https://www.youtube.com/watch?v=NL9MXI8UBJ4


	3
	9/25
	What is episodic memory? Which neural systems are involved?
· Tulving (2002). Episodic memory: from mind to brain. Ann Rev Psychol, 53, 1-25.
· Henke (2010). A model for memory systems based on processing modes rather than consciousness. Nat Rev Neurosci, 11(7), 523-532. 
· Allen & Fortin (2013). The evolution of episodic memory. Proc Nat Acad Sci, 110(suppl 2), 10379-10386.
· Atallah, Frank, O’Reilly (2004). Hippocampus, cortex, and basal ganglia: insights from computational models of complementary learning systems. Neurobiol Learn Mem, 82, 253-267.
· Squire & Zola (1996). Structure and function of declarative and nondeclarative memory systems. Proc Nat Acad Sci, 93 (24) 13515-13522.

	4
	10/02
	Encoding and consolidation
· MacDonald Eichenbaum (2011). Hippocampal ‘‘Time Cells’’ Bridge the Gap in Memory for Discontiguous Events
· Moscovitch, Cabeza, Winocur, Nadel (2016). Episodic memory and beyond: the hippocampus and neocortex in transformation. Ann Rev Psychol, 67, 105-134.
· Voss et al 2017 TiCS. Closer Look At Hippocampus & Memory


	5
	10/09
	Retrieval and false memory
· Schacter, D. L., & Curran, T. (1995). The cognitive neuroscience of false memories. Psychiatric Annals, 25(12), 726-730.
· Dennis, N. A., Bowman, C. R., & Turney, I. C. (2015). Functional neuroimaging of false memories. The Wiley handbook on the cognitive neuroscience of memory, 150-171.
· Lewandowsky, S., Jetter, M., & Ecker, U. K. (2020). Using the president’s tweets to understand political diversion in the age of social media. Nature communications, 11(1), 5764.

	6
	10/16
	How do we image the brain? Applications and limitations of MRI.
· Logothetis (2008). What we can do and what we cannot do with fMRI. Nature, 453, 869-878. 
· Xing, Y., Ledgeway, T., McGraw, P. V., & Schluppeck, D. (2013). Decoding working memory of stimulus contrast in early visual cortex. Journal of Neuroscience, 33(25), 10301-10311.
· Buckner, Krienen, Yeo (2013). Opportunities and limitations of intrinsic functional connectivity MRI. Nat Rev Neurosci, 16(7), 832-837.
· Jones, Knösche, Turner (2013). White matter integrity, fiber count, and other fallacies: the do's and don'ts of diffusion MRI. NeuroImage, 73, 239-254.
· Salmon, Bernard, Hustinx (2015). Pitfalls and limitations of PET/CT in brain imaging. Semin Nucl Med, 45(6), 541-551.
· Davatzikos (2016). Computational neuroanatomy using brain deformations: from brain parcellation to multivariate pattern analysis and machine learning. Med Image Analysis, 33, 149-154.
· Weiskopf, Mohammadi, Lutti, Callaghan (2015). Advances in MRI-based computational neuroanatomy: from morphometry to in-vivo histology. Curr Opin Neurol, (28), 313-322.

	7
	10/23
	Decision Making
· Guzak, J. R. (2015). Affect in ethical decision making: Mood matters. Ethics & behavior, 25(5), 386-399.
· Hayakawa, S., Tannenbaum, D., Costa, A., Corey, J. D., & Keysar, B. (2017). Thinking more or feeling less? Explaining the foreign-language effect on moral judgment. Psychological science, 28(10), 1387-1397.
· Rosen, J. B., Brand, M., & Kalbe, E. (2016). Empathy mediates the effects of age and sex on altruistic moral decision making. Frontiers in Behavioral Neuroscience, 10, 67.

	8
	10/30
	Perception (multisensory integration)
· Ghazanfar, A. A., & Schroeder, C. E. (2006). Is neocortex essentially multisensory?. Trends in cognitive sciences, 10(6), 278-285. 
· Tanaka, K. (1996). Inferotemporal cortex and object vision. Annual review of neuroscience, 19(1), 109-139. 
· Treisman, A. (1996). The binding problem. Current opinion in neurobiology, 6(2), 171-178. 

	9
	11/06
	Perception (vision)
· Cowen, A. S., Chun, M. M., & Kuhl, B. A. (2014). Neural portraits of perception: reconstructing face images from evoked brain activity. Neuroimage, 94, 12-22. 
· Brascamp, J., Sterzer, P., Blake, R., & Knapen, T. (2018). Multistable perception and the role of the frontoparietal cortex in perceptual inference. Annual review of psychology, 69(1), 77-103. 
· Hwang, K., Shine, J. M., & D’Esposito, M. (2019). Frontoparietal activity interacts with task-evoked changes in functional connectivity. Cerebral Cortex, 29(2), 802-813. 

	10
	11/13
	Attention, predictive coding
· Gazzaley, A., & Nobre, A. C. (2012). Top-down modulation: bridging selective attention and working memory. Trends in cognitive sciences, 16(2), 129-135. 
· Chen, H., Swan, G., & Wyble, B. (2016). Prolonged focal attention without binding: Tracking a ball for half a minute without remembering its color. Cognition, 147, 144-148. 
· Desimone, R., & Duncan, J. (1995). Neural mechanisms of selective visual attention. Annual review of neuroscience, 18(1), 193-222.

	11
	11/20
	Language, bilingualism
· Fromkin, V., Krashen, S., Curtiss, S., Rigler, D., & Rigler, M. (1974). The development of language in Genie: A case of language acquisition beyond the “critical period”. Brain and language, 1(1), 81-107. 
· Bialystok, E., Craik, F. I., & Luk, G. (2012). Bilingualism: consequences for mind and brain. Trends in cognitive sciences, 16(4), 240-250. 
· Gotts, S. J., Jo, H. J., Wallace, G. L., Saad, Z. S., Cox, R. W., & Martin, A. (2013). Two distinct forms of functional lateralization in the human brain. Proceedings of the National Academy of Sciences, 110(36), E3435-E3444.

	12
	11/27
	Working memory I
· Souza, A. S., & Oberauer, K. (2015). Time-based forgetting in visual working memory reflects temporal distinctiveness, not decay. Psychonomic Bulletin & Review, 22, 156-162.
· Cabeza, R., Albert, M., Belleville, S., Craik, F. I., Duarte, A., Grady, C. L., ... & Rajah, M. N. (2018). Maintenance, reserve and compensation: the cognitive neuroscience of healthy ageing. Nature Reviews Neuroscience, 19(11), 701-710.
· Hasher, L., Lustig, C., & Zacks, R. T. (2007). Inhibitory mechanisms and the control of attention. Variation in working memory, 19, 227-249.

	13
	12/04
	Working memory II
· Doherty, J. M., Belletier, C., Rhodes, S., Jaroslawska, A., Barrouillet, P., Camos, V., ... & Logie, R. H. (2019). Dual-task costs in working memory: An adversarial collaboration. Journal of experimental psychology: learning, memory, and cognition, 45(9), 1529.
· D'Esposito, M., & Postle, B. R. (2015). The cognitive neuroscience of working memory. Annual review of psychology, 66(1), 115-142.
· Serences, J. T. (2016). Neural mechanisms of information storage in visual short-term memory. Vision research, 128, 53-67.

	
14
	12/11
	Social Cognition
· Vetter, N. C., Leipold, K., Kliegel, M., Phillips, L. H., & Altgassen, M. (2013). Ongoing development of social cognition in adolescence. Child Neuropsychology, 19(6), 615-629. 
· Adolphs, R. (2001). The neurobiology of social cognition. Current opinion in neurobiology, 11(2), 231-239. 
· Happé, F., & Frith, U. (2014). Annual research review: Towards a developmental neuroscience of atypical social cognition. Journal of Child Psychology and Psychiatry, 55(6), 553-577
**Optional draft of research paper due

	16
	12/18
	Cognitive neuroscience of resilience
· McEwen, B. S. (2016). In pursuit of resilience: stress, epigenetics, and brain plasticity. Annals of the New York Academy of Sciences, 1373(1), 56-64. 
· Rodman, A. M., Jenness, J. L., Weissman, D. G., Pine, D. S., & McLaughlin, K. A. (2019). Neurobiological markers of resilience to depression following childhood maltreatment: The role of neural circuits supporting the cognitive control of emotion. Biological psychiatry, 86(6), 464-473. 
· Leal, A. S. M., & Silvers, J. A. (2021). Neurobiological markers of resilience to early-life adversity during adolescence. Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, 6(2), 238-247.


	17
	12/25
	Cognitive control, inhibition, addiction
· Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of addiction. Neuropsychopharmacology, 35(1), 217-238. 
· Luijten, M., Meerkerk, G. J., Franken, I. H., van de Wetering, B. J., & Schoenmakers, T. M. (2015). An fMRI study of cognitive control in problem gamers. Psychiatry Research: Neuroimaging, 231(3), 262-268.
· Schmidt, A., Walter, M., Gerber, H., Schmid, O., Smieskova, R., Bendfeldt, K., ... & Borgwardt, S. (2013). Inferior frontal cortex modulation with an acute dose of heroin during cognitive control. Neuropsychopharmacology, 38(11), 2231-2239.

	18
	01/01
	**Research paper due



· 
