Updated 9/22/2016

Psychology G4460

Cognitive Neuroscience in the Media
Fall 2016

Daphna Shohamy
ds2619@columbia.edu

(Eileen Hartnett, eah2134@columbia.edu)

l. Bulletin description

Il. A full description of the content of the course
. The rationale for giving the course

V. The reading list and weekly syllabus

V. Course requirements

l. Bulletin description

G4460. Cognitive Neuroscience in the Media (seminar).

4 pts. W 2:10 - 4 PM. Room 200C Schermerhorn Hall.
Prerequisites: Courses in introductory psychology and neuroscience and the
instructor’s permission.

This seminar will discuss recent topics in cognitive neuroscience and how
research in this field is impacting public opinion. We will engage in a critical
review of how the media represents research on the brain, with a focus on
current issues and controversies related to the use of neuroimaging in the study
of brain and behavior in humans.

II. A full description of the content of the course

Recently, cognitive neuroscience findings have received much attention in the
press. Media coverage of neuroscientific findings often emphasizes how the
brain contributes to complex human behaviors such as memory, decision-
making, and emotional and social interactions, with implications for many aspects
of society, including health care, politics, art, and law. This coverage by the
popular press is, in turn, having a growing impact on the research itself.

This seminar will survey how the popular press is representing recent literature in
the cognitive neuroscience of human behavior, with two main aims. First, we will
examine trends in the content of the research that is covered. What topics are
most often represented, and why? Second, we will engage in a critical
examination of how the press coverage relates to the scientific findings, with a
special emphasis on the strengths and limitations of cognitive neuroscience
methods. Are there discrepancies between the media coverage and the original
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research report? Were the strengths and limitations of the original study
conveyed accurately in the media coverage? Throughout this process, we will
gain a critical view of current topics and methods in cognitive neuroscience and
their implications for our society.

Each weekly meeting will address a question in the field, its coverage by a recent
article in the popular press, and the original research article. Each meeting will
begin with introductory comments by the professor about the background and
relevance of that week’s topic, followed by a student presentation of the original
empirical journal article and a discussion of how the findings were presented in
the article in the popular press. Finally, we will together consider how the data
presented inform our understanding of that week’s topic, how the press coverage
converges and diverges from the original research article, and how it relates to
our understanding of the relation between brain and behavior.

In the first part of the course, we will focus on introducing basic methods and
topics in cognitive neuroscience. The course will begin by surveying the broad
questions that will be addressed in the seminar. The second and third lectures
will provide introduction to the basic principles and methods of studying the brain
bases of cognition in humans, with an emphasis on what different methods can,
and can not, tell us about the function of the human brain. In the fourth class, we
will further discuss basic methods in cognitive neuroscience, this time with a view
towards recent media controversies regarding cognitive neuroscience methods.
After this detailed introduction to trends, methods and tools of the trade, in the
rest of the seminar we will turn to discuss different timely topics in cognitive
neuroscience and their representation in the popular press, surveying current
trends and a wide array of topics, as detailed below.

lll. The rationale for giving the course

There has been a recent surge of interest in the popular press in research aimed
at understanding the link between brain and behavior, with important implications
for many aspects of society. This course aims to provide students with the tools
to critically evaluate the way in which cognitive neuroscience data is presented in
the media while offering an opportunity for students to learn about important
findings in the emerging field of cognitive neuroscience.

PSYC G4460 will fulfill the following degree requirements:

* For Psychology Graduate Students, PSYC G4460 will apply toward the “two
seriously graded seminars” requirement of the Master’s degree.

* For the Psychology major or concentration in CC and GS, for the Psychology
minor in Engineering, and for the Psychology Post-bac, PSYC G4460 meets
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the Group Il (Psychobiology and Neuroscience) distribution requirement.

* For the Neuroscience and Behavior joint major, G4460 will fulfill the 5™
Psychology requirement: “one advanced psychology seminar from a list
approved by the Psychology Department advisor to the program.” [requires
approval of the advisors to the major]

* For the Psychology post-bac certificate, PSYC G4460 will fulfill the 7th
(advanced seminar) requirement.

* For the science requirements of the College and GS, G4460 will fulfill one
term of the requirement, provided that students have completed the
prerequisite and obtain the necessary permission. Students who are
majoring in Psychology or in Neuroscience and Behavior will have priority
over students who are taking the course for the science requirement, and we
anticipate that the course will rarely be used for the latter.

* Forthe Barnard Psychology major, PSYC G4460 will fulfill the senior seminar
requirement.

IV. The reading list and weekly syllabus

Readings will consist of scientific papers (both empirical and review articles) and
of articles from popular media. All scientific papers are available as
downloadable pdfs by searching the PubMed archive at:
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi. All media articles will be available
through Courseworks. The following are a sample, subject to revision to
represent more recent publications.

Course Schedule

Week 1 (9/7): General Introduction

Week 2 (9/14): How do we study the link between brain and behavior (1)?
Basic methods in brain research I: Animal studies and human neuropsychology.
We will discuss the historical development and the strengths and limitations of
each of these methods for informing our understanding about how the brain
supports cognition and behavior.

Principles of Cognitive Neuroscience, by Dale Purves et al., (Sinauer Press,
2008). Chapter 3: Exploring cognitive processes in neural terms; pp 34-61.

How do we study the link between brain and behavior (ll1)?
Basic methods in brain research II: Functional imaging in humans. We will
discuss the basic principles of functional brain imaging in humans, its advantages
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and disadvantages, and the importance of converging evidence.

Functional Magnetic Resonance Imaging, by Scott Huettel and Allen Song.
Chapter 1: An introduction to fMRI; pp 1-26
Chapter 15: Converging operations; pp 429-466.

Week 3 (9/21): Controversy in the press: What precisely can brain imaging
tell us?

Functional imaging of voting preferences (or: how not to use fMRI to understand
the mind). We will discuss principles of functional MRI and will examine an
example of how these principles are violated, driving invalid conclusions about
brain and mind in a political context.

(No Student Presentation this Week)

This Is Your Brain on Politics, The New York Times, lacoboni et al., OP-ED
http://www.nytimes.com/2007/11/11/opinion/11freedman.html?ex=1352437
200&en=e0ca987ad4bd515f&ei=5090&partner=rssuserland&emc=rss

Response: Politics and the Brain, The New York Times,
http://www.nytimes.com/2007/11/14/opinion/lweb14brain.html

Mind Games, Editorial in Nature;
http://www.nature.com/nature/journal/v450/n7169/full/450457a.html

Poldrack, R. A. (2008). The role of fmri in cognitive neuroscience: Where do
we stand? Curr Opin Neurobiol, 18(2), 223-227.

Week 4 (9/28): What do images of imaging do to the brain?

Recent studies have begun examining how brain pictures impact memory and
judgment, and how this relates to scientific impact, both within the field and
outside it.

Presenters: Liz Judd & Madison McCarthy

McCabe, D.P., Castel, A.D. (2008). Seeing is believing: The effect of brain
images on judgements of scientific reasoning. Cognition, 107:343-52.

Beck, D. (2010). The appeal of the brain in the popular press. Perspectives
on Psychological Science, 5:762-766.
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Week 5 (10/5): Controversy in the press: Can brain imaging tell us
anything?

Media responses to the limitations of functional imaging. We will discuss a recent
controversial paper delineating methodological limitations of functional imaging,
and will examine the impact of this paper in the popular press.

Presenters: Benji Fages & Jennifer Shahar

Eklund, A., Nichols, T. E., & Knutsson, H. (2016). Cluster failure: Why fMRI
inferences for spatial extent have inflated false-positive rates. Proceedings
of the National Academy of Sciences, 201602413.

Poldrack, R. A. (2006). Can cognitive processes be inferred from
neuroimaging data? Trends Cogn Sci, 10(2), 59-63.

“Do You Believe in God, or Is That a Software Glitch?” The New York
Times. Murphy, K. 8/7/2016.
http://www.nytimes.com/2016/08/28/opinion/sunday/do-you-believe-in-god-
or-is-that-a-software-glitch.html

Week 6 (10/12): NO CLASS (Yom Kippur)

Week 7 (10/19): Face Recognition: Is there such a thing as a “grandmother”
neuron?

Humans are very good at recognizing faces, yet there is still much debate about
the basic brain processes that underlie this ability. We will discuss recent studies
of this topic, with a focus on the much debated question of whether there are
“‘grandmother cells” in the brain.

Presenter: Briana Draguca

Quiroga, R. Q., Kraskov, A., Mormann, F., Fried, I., & Koch, C. (2014).
Single-cell responses to face adaptation in the human medial temporal
lobe. Neuron,84(2), 363-369.

Quiroga, R. Q. (2012). Concept cells: the building blocks of declarative
memory functions. Nature Reviews Neuroscience, 13(8), 587-597.

“Brain Cells for Grandmother”, Scientific American, Feb 2013
http://www.nature.com/scientificamerican/journal/v308/n2/full/scientificame
rican0213-30.html
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Week 8 (10/26) Memory Disorders: A controversial case study

A recently published book on one of neuroscience’s most famous case studies,
Patient H.M., has culminated controversy and sparked a debate within the
scientific community.

Presenters: Emily Lang & Sadie Bennett

Annese, J., Schenker-Ahmed, N. M., Bartsch, H., Maechler, P., Sheh, C.,
Thomas, N., ... & Klaming, R. (2014). Postmortem examination of patient
HM'’s brain based on histological sectioning and digital 3D reconstruction.
Nature communications, 5.

Corkin, S. (2002). What’s new with the amnesic patient H.M.? Nature
Reviews Neuroscience 3, 153-160.

“The Brain that Couldn’t Remember”, The New York Times Magazine.
Dittrich, L. 8/3/16. http://www.nytimes.com/2016/08/07/magazine/the-
brain-that-couldnt-remember.html

Week 9 (11/2): Exercise and the Brain
Presenter: Hannah Dressler

Thomas, A.G., Dennis, A., et al., 2016, Multi-modal characterization of
rapid anterior hippocampal volume increase associated with aerobic
exercise. Neuroimage, 131, 162-170.

Hillman, C.H., Erickson, K.I., & Kramer, A.F. (2008), Be smart: Exercise
your heart: exercise effects on brain and cognition. Nature Reviews
Neuroscience, 9, 58-65.

How physical exercise makes your brain work better. The Guardian, June,
2016.https://www.theguardian.com/education/2016/jun/18/how-physical-
exercisemakes-your-brain-work-better

Week 10 (11/9): Neuroethics: Can we use neuroscience research to help
build better brains?

The increasingly growing field of ‘neuroenhancement’ raises questions at the
boundary between ethics and neuroscience. In this class, we will discuss this
debate, what it means for neuroscience research and what it means for society.

Presenter: Kat Moon

Farah, M.J. and Wolpe P.R. Monitoring and Manipulating Brain Function.
New Neuroscience Technologies and Their Ethicallmplications,” Hastings
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Center Report 34, no. 3 (2004): 35-45
http://www.psych.upenn.edu/~mfarah/Neuroethics-BrainFunction.pdf

“The Brain Gain”, The New Yorker, April 27, 2009
http://www.newyorker.com/reporting/2009/04/27/090427fa_fact_talbot

“Can You Build a Better Brain?” Newsweek, January 3, 2011
http://www.newsweek.com/2011/01/03/can-you-build-a-better-brain.html

Week 11 (11/16): Anorexia:
Presenter: Maria D’Orio

Foerde, K., Steinglass, J. E., Shohamy, D., & Walsh, B. T. (2015). Neural
mechanisms supporting maladaptive food choices in anorexia nervosa.
Nature neuroscience.

Walsh, B. T. (2013). The enigmatic persistence of anorexia nervosa.
American Journal of Psychiatry, 170(5), 477-484

“‘Anorexia May Be Habit, Not Willpower, Study Finds” The New York Times.
Goode, E. http://www.nytimes.com/2015/10/13/health/extreme-dieting-
ofanorexia-may-be-entrenched-habit-study-finds.html

Week 12 (11/23): Thanksgiving (no class)

Week 13 (11/30): How Does Poverty Affect the Brain?
Presenter: Chelsea Harmon

Hair, NL, Hanson, JL, Wolfe, BL, Pollak, SD. Association of child
poverty, brain development, and academic achievement. JAMA
Pediatrics, 169(9):822-9.

Hackman DA, Farah MJ, Meaney MJ. Socioeconomic status and
the brain: mechanistic insights from human and animal
research. Nat Rev Neurosci. 2010;11(9):651-659.

“‘How Poverty Stunts Kids’ Brain Development” The Huffington Post.
Almendrala, A. http://www.huffingtonpost.com/entry/how-poverty-stunts-
childrens-brain-development_us_55b13476e4b08f57d5d3f990
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Week 14 (12/7): Can We Train the Human Brain?

Presenter: Ellen Tedeschi

Jaeggi, S. M., Buschkuehl, M., Jonides, J., & Perrig, W. J. (2008).
Improving fluid intelligence with training on working memory. Proceedings
of the National Academy of Sciences, 105(19), 6829-6833.

Redick, T. S., Shipstead, Z., Harrison, T. L., Hicks, K. L., Fried, D. E.,
Hambrick, D. Z., ... & Engle, R. W. (2013). No evidence of intelligence
improvement after working memory training: a randomized, placebo-
controlled study. Journal of Experimental Psychology: General, 142(2),
359.

Thompson, T. W., Waskom, M. L., & Gabirieli, J. D. (2016). Intensive
working memory training produces functional changes in large-scale
frontoparietal networks. Journal of cognitive neuroscience.

Can you make yourself smarter? New York Times, 2012
http://www.nytimes.com/2012/04/22/magazine/can-you-make-yourself-
smarter.html

Week 15 / Make-up class (TBD) Joint class with students from the school of
journalism - readings TBD.

V. Course requirements and grading

Requirements

Class participation: Prior to each class, students are expected to read the
assigned papers. Students are encouraged to seek out additional
research or theoretical papers that are relevant to the topic as well as
additional examples of recent media coverage, and to bring these up
during the class discussion. All class participants are expected to actively
contribute to the discussion.

Class presentation: Each student will be responsible for presenting an
assigned scholarly research article at least once during the semester.
Weekly presentations will be assigned during the first class. Presentations
should be concise and critical. The presentation should focus on providing
a clear presentation of (a) Question — what is the main question the paper
addresses, (b) Methods — how did the researchers address this question
(c) Results (d) Critique and Conclusions and (e) How the media coverage
portrayed the findings.

Class discussions will be led by Professor Shohamy, and will incorporate
critical evaluations of the news media coverage. Students should come to
each class prepared to discuss media coverage of the research article,
citing both positive and negative aspects.
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- Written assignments:

o Opinion/Critical Reviews: For the second section of the seminar
(weeks 7-14), each student will submit a brief written review for two
of the classes. The review will focus on one of the empirical papers
assigned for class. The review will be no longer than one page,
briefly describing your opinion of the topic, how the empirical article
addressed it, and how it was covered in the media. What was the
main goal of the paper? Did the authors select the optimal method
and tools for achieving this goal? Was the paper well represented
in the media coverage? What is your opinion on the theory,
approach, findings, or conclusion? Students are encouraged to
specifically consider how well the research was represented in the
media coverage. What aspects of the research were covered well,
and what important aspects were either omitted or distorted.
Reviews will be submitted by email to Professor Shohamy before
the last class of the semester.

o Term Paper: Term papers addressing a question discussed during
the seminar will be written as review papers, or, with approval, as
research proposals. The final paper will be 8-10 pages long, and
will be submitted by December 16", at midnight. The paper will
consist of two components. (1) a scientific review of one of the
topics covered in class; (2) a 1-2 page 'press release' suitable for
publication in the popular media. Please email me your proposed
topic, and a list of 5-10 scientific articles that you will be
drawing on, at least one week before the deadline.

o Please submit all assignments via email and copy Eileen
Hartnett, eah2134@columbia.edu)

Grading:
- Class participation will count towards 25% of the final grade.

- Class presentations will count towards 25% of the final grade.

- Written assignments will count towards 50% of the final grade, as follows:
o Critical reviews — 20% (10% each)
o Term paper — 40%



