
COURSE SYLLABUS NSCS 200 Online Fall 2024 

 

Course Title and Number 

Fundamentals of Neuroscience and Cognitive Science (NSCS 200) 

 
Description of Course 

Fundamental concepts in the development, evolution, organization and function of neural circuits 

underlying cognition and behavior, including biological, ethological, computational and 

psychological perspectives. This course will provide an introduction to the principles of 

neuroanatomy, neurophysiology and cognitive science. Topics will be addressed with material 

from philosophy, psychology, computer science and neuroscience and will incorporate data from 

work with animals and humans. 

 
Locations and Times 

D2l.arizona.edu 

 
Instructor Information 

Sarah Cook, PhD 

E-mail address: sarahcook@arizona.edu 

Virtual Office hours via Zoom: by appointment 

 

Richard B. Levine, PhD 

E-mail address: rbl4@arizona.edu 

Virtual Office hours via Zoom: by appointment 

 

Course Website: All information about the 

course, including the syllabus, additional 

reading materials and lecture slides will be 

available on the D2L website. It is your 

responsibility to check the course website 

regularly for announcements and other 

important course information. 

 
Course format 

This course will be taught using the D2L Online format. Lecture videos and assignments will be 

available on D2L 

 
Course Objectives and Expected Learning Outcomes 

This course is intended to provide a rigorous introduction to topics fundamental to modern brain 

and cognitive science. Topics range from the cellular and molecular principles necessary to 

understand normal brain function and clinical disorders, to the approaches of cognitive science that 

provide a clearer understanding of complex human behavior. This course serves as the initial 

required course for the Neuroscience and Cognitive Science (NSCS) undergraduate major. 

 
Learning Outcomes: 

Upon completion of this course, students should be able to: 

mailto:juliemiller@arizona.edu


1) Describe the general organization of the brain and its relation to physiological and cognitive 

processes. Explain the fundamental principles of anatomical and functional organization of 

neuronal circuits and networks underlying the complex capacities of the mind. (NSCS Program 

Learning Objective A1) 

2) Explain, including diagrams, the basic molecular and cellular mechanisms underlying 

neural excitability and synaptic physiology and predict the consequences of disrupting 

various elements of the underlying mechanisms. (A2) 

3) List and explain several common principles of sensory processing across modalities, describe 

the basic features of the motor system, and explain how sensory-motor signaling operates. 

(A3) 

4) Summarize contemporary understanding of the biological bases of and the cognitive processes 

underlying behavior, including sensation, perception, language, learning, and memory. (A6) 

5) Describe the basic cognitive processes and primary circuitry involved in language, 

decision- making, thinking/reasoning, motivation, emotion, and consciousness. Give 

examples of normal range of cognitive, emotional and behavioral variability over the 

lifespan. (A7) 

6) Outline evolutionary principles that support use of animal model systems and explain how 

innate/genetic factors and environment/experience are understood to interact in development. 

(A8) 

7) List the basic steps in establishing the wiring plan of the nervous system, including common 

molecular signaling pathways. Differentiate activity-independent and -dependent steps. (A9) 

8) Describe the cognitive, genetic, molecular, and cellular bases of several common diseases and 

disorders of the nervous system. Discriminate among these disorders in terms of their 

presentation and include the clinical tools typically used in diagnosis. (A10).



9) At a fundamental level, explain the common methodologies and experimental designs used in 

research in neuroscience and cognitive science. Evaluate the soundness of the methodological 

design of descriptive, correlational, and experimental research. Design, interpret, and evaluate 

simple cognitive, behavioral, and cellular experiments. (A11) 

 

Prerequisites 

Completed MCB 181 or PSIO 201 or 202 (additional prerequisites required for entry into the 

NSCS major). 

 

Honors Credit 

There is no honors credit offered for this course. 

 
Course Communications 

Announcements will be posted on D2L. Students are responsible for staying up-to-date on these 

announcements. We may also email students to reinforce some announcements. 

 

Textbooks and other Readings 

There is no required textbook to purchase for this course, but students are encouraged to read 

relevant chapters and readings posted to D2L. Tests will be based entirely on content presented in 

the lectures. Lecture slides will be posted on the D2L site, and students should take careful lecture 

notes. For further review, students can also reference two additional textbooks available online and 

through the UA library: 

1) Ward, J. (2015). The Student’s Guide to Cognitive Neuroscience. (3rd ed.) London: 

Psychology Press. 

2) Henley, Casey (2021) Foundations of Neuroscience, Michigan State Univ. Press 

 
For students wishing to delve deeper into topics we cover in lectures, we also highly recommend 

the following textbooks which we occasionally draw from in lectures 

1) Bear MF, Connors BW and Paradiso MA, Neuroscience Exploring the Brain, 3rd-4th edition, 

Wolters Kluwer 

2) Watson, NV and Breedlove MC, The Mind’s Machine, Foundations of Brain and Behavior, 

2nd ed. Sinauer Associates, Inc. 

3) Goldstein B, Cognitive Psychology: Connecting Mind, Research, and Everyday 

Experience” 4th Edition. Cengage Learning 

 
A useful website for enhancing your understanding of cellular neurophysiology using 

simulations (resting membrane potentials, action potentials) may be found at this free 

neuroscience online resource: 

https://nba.uth.tmc.edu/neuroscience/ 

General JOVE videos: https://www.jove.com/science-education-library/5/neuroscience 

Primary publications and website suggestions related to the lectures will be available on the D2L 

course site. 

https://nba.uth.tmc.edu/neuroscience/
http://www.jove.com/science-education-library/5/neuroscience


Lecture Schedule Overview (note that “weeks” may vary in length due to holidays and content.  

Please see “week” start and end dates on the D2l site.) 
 
Week 1 

Course Overview  

Cell Biology of the Nervous System  

Ionic Currents and Membrane Potentials  

Resting Membrane Potential  

 

Week 2 

Action Potential Overview  

Action Potential Mechanisms  

 

Exam I 

Introduction to Cognitive Science and Methods 

Consciousness  

 

Week 3 

Awareness  

Attention  

  Exam II  

Synaptic Transmission Overview  

Synaptic Transmission Mechanisms and Integration  

Week 4 

Anatomy of the Spinal Cord and Brain  

Sensory Transduction and Neural Pathways in Touch and Audition  

Sensory Transduction and Neural Pathways in Vision  

 

Exam III 

 

Week 5 
Higher Processing of Vision & Hearing  

Motor Cortex, Cerebellum, Basal Nuclei and Brainstem  

Neuromuscular Function and Central Pattern Generators Disorders 

of the Motor System  

 

Exam IV 

 

Week 6 

 

Memory: Types  



 
Cellular Basis of Learning  

 Memory: Learning  

Emotion  

Concepts 

Language  

 

Exam V 

 
Week 7/8 

Executive Function 

Working Memory 

Decision Making  

Cellular Development of the Nervous System  

Cognitive Development  

 

Exam VI 
 

Grading Policy:



 

Exams (6) 50 points each = 300 points 

Discussion Assignments (4) 15 points each = 60 points 

Special Project: Essay 100 points  

Questions during lecture videos 40 points 

Total 500 Possible Points 

 

Final Course Grade Assignments: 

A 90-100% 

B 80-89% 

C 70-79% 

D 60-69% 

E below 60% 

http://catalog.arizona.edu/policy/grades-and-grading-system 

 
Requests for incompletes (I) and withdrawal (W) must be made in accordance with University 

policies which are available at: 

https://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal 

 
Discussion Activities 

During the semester we assign individual or group discussion activities for further engagement 

with material covered in lectures. The discussion assignment posted on D2L will detail 

requirements and uploading directions. Students will receive 15 points per assignment with points 

recorded via D2L. 

 

Special Project: Essay 

Students are required to complete an essay assignment that will cover both Neuroscience and 

Cognitive Science perspectives on a course topic.  Detailed instructions and the grading rubric are 

provided on the course D2L site. 

 

Online Meetings 

During the semester, students may schedule online meetings with the instructors to ask questions 

or discuss the course material.  Instructors will also offer times for group meetings prior to each 

examination.  Students are welcome to schedule meetings. 

 
Absence and Class Participation Policy: 

Attendance records will not be collected. Watching the recorded lectures is considered essential 

for satisfactory understanding of the material. Many lectures will have graded or non-graded 

quiz questions, and there are graded discussion questions associated with required readings. 

Videos or readings that are not required will be labeled as “optional”, and are intended as a 

supplement for students wishing to explore interesting research or perspectives on the topic. 

 

Although the timing of your viewing and completing online course activities is flexible, we 

recognize that unforeseen circumstances may arise. Please notify the instructors if you face 

difficulties completing the online activities. As per UA class absence practices, adhere to the 

following requirements: 

● Students who need to miss a class, or series of classes, due to illness or the need to 

http://catalog.arizona.edu/policy/grades-and-grading-system


quarantine/isolate are responsible for emailing their course instructor, with a copy to the 

Dean of Students, to let them know of the need, as soon as possible. There is no need 

for a medical excuse to be provided for absence of up to one week (see more below). 

● Students are responsible for completing any work that they might miss due to illness or 

the need to quarantine/isolate, including assignments, quizzes, tests and exams. 

● Non-attendance for any reason does not guarantee an automatic extension of due date or 

rescheduling of examinations. Students are responsible for communicating with their 

instructor(s) via the means of communication established by the instructor(s), e.g., via 

D2L, email, text message, etc. 

● Students who need to miss more than one week of classes in any one semester will be 

required to provide a doctor’s note of explanation to the Dean of Students. The Dean of 

Students Office will communicate the receipt of the note (with expected end date) out to 

the relevant faculty, and instructors are responsible for determining adjustments or 

modifications as appropriate. 

● Visit the UArizona COVID-19 page for regular updates: https://covid19.arizona.edu/ 

For information on asymptomatic testing, refer to this link: 

https://covid19.arizona.edu/covid19- testing. If you are experiencing symptoms, follow 

the instructions for quarantining (https://health.arizona.edu/fall2020) and for testing, 

call Campus Health to schedule an appointment. https://health.arizona.edu/ (520) 

621-9202. 

 

Make up exams will only be allowed in cases of a Dean’s excuse or emergencies, with 

advanced approval of instructors. The make-up exam may involve additional components, 

such as additional questions and/or an oral component. If you anticipate being absent, are 

unexpectedly absent, or are unable to participate in class online activities, please contact us 

as soon as possible as per the policies above. 

 

To request a disability-related accommodation to this attendance policy, please contact the 

Disability Resource Center at (520) 621-3268 or drc-info@email.arizona.edu. If you are 

experiencing unexpected barriers to your success in your courses, the Dean of Students Office is 

a central support resource for all students and may be helpful. The Dean of Students Office is 

located in the Robert L. Nugent Building, room 100, or call 520-621-7057. 

 
Assignments: 

Number of required exams: 6 

Number of Discussion Assignments: 4 

Special Project: Essay: 1 

Readings: optional textbooks; selected chapters/articles provided on D2L 

Required extracurricular activities: None 

 
Online Classroom Behavior Policy: 

To foster a positive learning environment, students and instructors have a shared responsibility. 

We want a safe, welcoming, and inclusive environment where all of us feel comfortable with 

each other and where we can challenge ourselves to succeed. To that end, our focus is on the 

tasks at hand. The UA Threatening Behavior by Students Policy prohibits threats of physical 

harm to any member of the University community, including to oneself. See 

https://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students 

 
Statement of Copyrighted Materials: 

mailto:DOS-deanofstudents@email.arizona.edu
mailto:DOS-deanofstudents@email.arizona.edu
https://www.arizona.edu/coronavirus-covid-19-information
https://covid19.arizona.edu/
https://covid19.arizona.edu/covid19-testing
https://covid19.arizona.edu/covid19-testing
https://health.arizona.edu/fall2020
https://health.arizona.edu/
mailto:drc-info@email.arizona.edu


Students are advised that all course materials disseminated by the instructor to the students, 

whether in-class or online (i.e. D2L), are original materials and as such, reflect intellectual 

property of the instructor or author of those works. Any notes and handouts are intended for 

individual use by the student. Selling class notes and/or other course materials to other students 

or to a third party for resale is not permitted without the instructor’s express written consent. 

Violations to this and other course rules are subject to the Code of Academic Integrity and may 

result in course sanctions. Additionally, students who use D2L or UA e-mail to sell or buy these 

copyrighted materials are subject to Code of Conduct Violations for misuse of student e-mail 

addresses. This conduct may also constitute copyright infringement. 

 

Class Recordings: Students may not modify content or re-use content for any purpose other 

than personal educational reasons. All recordings are subject to government and university 

regulations. Therefore, students accessing unauthorized recordings or using them in a manner 

inconsistent with UA’s values and educational policies are subject to suspension or civil action. 

 
Accessibility and Accommodations: 

At the University of Arizona, we strive to make learning experiences as accessible as 

possible. If you anticipate or experience barriers based on disability or pregnancy, please 

contact the Disability Resource Center (520-621-3268, https://drc.arizona.edu/) to establish 

reasonable accommodations. 

****Please be sure to reach out to the instructors if the circumstances of the COVID-19 

quarantine will make it difficult for you to complete assignments and exams so we can discuss 

other arrangements. 

 
Code of Academic Integrity: 

Students are encouraged to share intellectual views and discuss freely the principles and 

applications of course materials. However, graded work/exercises must be the product of 

independent effort unless otherwise instructed. Students are expected to adhere to the UA Code 

of Academic Integrity as described in the UA General Catalog. See: 

http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity 

 
Commitment to Diversity, Inclusion and Respect: 

Diversity and Inclusion 

Diversity unites and moves us forward. The diverse backgrounds, experiences and perspectives 

that each student brings to this class will be viewed as a resource, strength, and benefit. In this 

class, we have a unique and important opportunity to learn from the information and ideas shared 

by each other, and we also a responsibility to do so with sensitivity and respect. 

 

Ideally, science would be objective. However, as you will learn, much of science is subjective 

and is historically built on a small subset of privileged voices. It is important to make note of 

this and to think about how significant research findings may be biased by their nature of being 

carried out on a typically small, non-representative sample of participants. 

 

We would like to create a learning environment for my students that honors diverse identities 

(including race, ethnicity, gender, age, class, sexuality, nationality, religion, ability, etc.), and 

supports a diversity of experiences, thoughts, and perspectives. To learn more about the UA’s 

commitment to diversity, and inclusion, please visit https://diversity.arizona.edu/. The 

University is also committed to creating and maintaining an environment free of discrimination; 

see https://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy. 

https://drc.arizona.edu/
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity
https://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy


Our online classroom is a place where everyone is encouraged to express well-formed opinions 

and their reasons for those opinions. We also want to create a tolerant and open environment 

where such opinions can be expressed without resorting to bullying or discrimination of others. 

 

Preferred Name and Gender Pronouns 

This course affirms people of all gender expressions and gender identities. The university 

recognizes that many members of its community use names other than their legal or official 

names first provided to the university (official/legal name) to identify themselves. For some, a 

chosen or preferred name may be an important component of their identity, especially their 

gender identity. 

 
If you would prefer that a different name from your legal one or the one that appears on the class 

roster be used, the university has established guidelines that allow students and employees to 

indicate their chosen or preferred first names. A student or employee’s preferred name will 

appear instead of the person’s official/legal name in select university-related systems and 

documents (e.g. D2L, official email display name, UAccess, etc.), provided that the preferred 

first name is not being used for the purpose of misrepresentation. Please see the following link 

for more information:http://lgbtq.arizona.edu/use-chosen-or-preferred-names 

We want to be sure that we refer to you in your preferred way. If you prefer a name other than the 

one on our class roster, please let us know. If you have certain pronouns that you particularly 

want us to use, please include them when you sign your email. We will try our best to remember 

your preferred names and pronouns, but please also feel free to give us a reminder. Also, students 

are able to update and edit their pronouns in UAccess. To change your listed pronoun on 

UAccess, navigate to the Student Self Service page, go to the personal information section, and 

click on “Names”. Options include (he, him, his), (she, her, hers), (they, them, theirs), (xe, xem, 

xyr), and (ze, zir). 

 
Land Acknowledgement 

We respectfully acknowledge the University of Arizona is on the land and territories of 

Indigenous peoples. Today, Arizona is home to 22 federally recognized tribes, with Tucson 

being home to the O'odham and the Yaqui. Committed to diversity and inclusion, the University 

strives to build sustainable relationships with sovereign Native Nations and Indigenous 

communities through education offerings, partnerships, and community service. 
 

Additional Resources for Students: 

UA Academic policies and procedures are available at: 

https://academicaffairs.arizona.edu/syllabus-policies. 

 

Confidentiality of Student Records: 

http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy- 

act-1974-ferpa?topic=ferpa 

 

Mental Health Resources: 

 

Personal concerns such as stress, anxiety, depression, attentional difficulties, relationship 

difficulties, etc. can interfere with your ability to succeed and thrive at the University of Arizona. 

UA has assembled an excellent set of health-related resources at https://health.arizona.edu. For 

helpful links to mindfulness exercises, free mental health apps, mental health groups, and other 

http://lgbtq.arizona.edu/use-chosen-or-preferred-names
https://academicaffairs.arizona.edu/syllabus-policies
http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-act-1974-ferpa?topic=ferpa
http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-act-1974-ferpa?topic=ferpa
https://health.arizona.edu.o/


tools to help cope with stress, click on the “Support Your Mental Health” link in this webpage: 

https://health.arizona.edu/take-charge-your-well-being-2020. 

 
For UA’s Counseling & Psych Services (CAPS) 24/7 hotline, call (520) 621-3334. 

Relatedly, if you are experiencing unexpected barriers to your success in your courses, please 

note the Dean of Students Office is a central support resource for all students and may be helpful. 

http://deanofstudents.arizona.edu/student-assistance/students/student-assistance 

The Dean of Students Office can be reached at 520-621-7057 or DOS- 

deanofstudents@email.arizona.edu. Also see https://deanofstudents.arizona.edu/ 

 

Are you in crisis? Here are some ideas about where to go or who to call: 

 

Located in Tucson? Call the Community-Wide Crisis Line 24 hours a day, 7 days a week at 

520-622-6000. 

 
Are you a University of Arizona student? If it is not an emergency and you are a UA student, 

call or walk-in to Counseling and Psych Services at 520-621-3334 Monday - Friday. Walk-in 

triage is available between 9 am and 4 pm Monday - Friday. 

 

Are you a concerned friend? Concerned friends can find out more about helping a friend who 

might be experiencing problems through our Friend 2 Friend website. 

 

Resources for sexual assault, relationship violence, and stalking. 

 
24- Hour Hotlines: 

 

The National Suicide Prevention Lifeline is a 24-hour, toll-free, confidential suicide prevention 

hotline available to anyone in suicidal crisis or emotional distress. By dialing 1-800-273-TALK 

(8255), the call is routed to the nearest crisis center in our national network of more than 150 

crisis centers. The Lifeline’s national network of local crisis centers provides crisis counseling 

and mental health referrals day and night. 

 
Crisis Text Line: Text HOME to 741741 from anywhere in the United States, anytime, about 

any type of crisis. A live, trained Crisis Counselor receives the text and responds, all from a 

secure online platform. Find out more about how it works at crisistextline.org. 

 

 

 

Suicide Prevention for LGBTQ Youth through the Trevor Project: 

 
● The Trevor Lifeline is a 24/7 suicide hotline: 866-4-U-TREVOR (1-866-488-7386)  

● TrevorChat: Online instant messaging available 7 days a week, 3 pm - 10 pm ET (12 pm -

- 7 pm PT) 

● TrevorText: Confidential and secure resource that provides live help for LGBTQ youth 

with a trained specialist, over text messages. Text TREVOR to 1-202-304-1200 

(available 7 days a week, 3 pm - 10 pm ET, 12 pm -- 7 pm PT) 

 

Veterans’ Suicide Prevention Lifeline: 1-800-273-TALK (1-800-273-8255) 

 

https://health.arizona.edu/take-charge-your-well-being-2020
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance
mailto:DOS-deanofstudents@email.arizona.edu
mailto:DOS-deanofstudents@email.arizona.edu
https://deanofstudents.arizona.edu/
http://www.cpsaarizona.org/AboutUs/Pages/Crisis-Response-Center.aspx
http://friend2friend.health.arizona.edu/
https://www.health.arizona.edu/oasis-campus-and-community-resources
http://www.suicidepreventionlifeline.org/
https://www.crisistextline.org/texting-in/
https://www.crisistextline.org/
https://www.thetrevorproject.org/get-help-now/#sm.0000n8i5bxqvkcwf10zbfu33lvh1r
https://www.thetrevorproject.org/get-help-now/#sm.0000n8i5bxqvkcwf10zbfu33lvh1r
https://suicidepreventionlifeline.org/help-yourself/veterans/


SAMHSA Treatment Referral Hotline (Substance Abuse): 1-800-662-HELP (1-800-662-4357) 

National Sexual Assault Hotline: 1-800-656-HOPE (1-800-656-4673) 

Loveisrespect (National Dating Abuse Helpline): Call 1-866-331-9474 (TTY: 1-866-331-8453). 

Text LOVEIS to 22522 - you'll receive a response from a peer advocate prompting you for your 

question. Go ahead and text your comment or question and we will reply. 

 

Survivor Advocacy Program: Call 520-621-5767 or email survivoradvocacy@email.arizona.edu. 

The Survivor Advocacy Program provides confidential support and advocacy services to student 

survivors of sexual and gender-based violence. The Program can also advise students about 

relevant non-UA resources available within the local community for support. 

https://survivoradvocacy.arizona.edu/ 

 
Subject to Change Statement: 

Information contained in the course syllabus, other than the grade and absence policy, may be 

subject to change with advance notice, as deemed appropriate by the instructor. 

https://www.samhsa.gov/find-help/national-helpline
https://ohl.rainn.org/online/
http://www.loveisrespect.org/
mailto:survivoradvocacy@email.arizona.edu
https://survivoradvocacy.arizona.edu/
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NEW COURSE 
201 Level 

Title: “Rationality and Cognition” 
Syllabus 

 
Instructor 

Massimo Piattelli-Palmarini 
Professor of Cognitive Science, Linguistics and Psychology 
 

massimo@email.arizona.edu 
 

 
 
 
 
 
 
 
 

 
 

Required Texts and Readings 
Required: Daniel Kahneman “Thinking Fast and Slow” 

Recommended, but optional: Massimo Piattelli-Palmarini “Inevitable Illusions”  

Plus: readings and class handouts in D2L (See Course Schedule) 
 

  
 
The Course             
 

This course will offer a critical comparison of fully rational, normative principles of decision making and real-
life decision processes in a majority of ordinary subjects. It will start with a presentation of the axioms and 
theorems of mathematical probability theory, followed by a presentation of the most common probabilistic 
fallacies (mostly derived from Prospect Theory – Tversky and Kahneman being the main classic authors). We 
will see the framing of decisions, packing/unpacking of choices, anchoring, ease of representation, the 
conjunction fallacy, the disjunction fallacy, the neglect of base rates and the causal fallacy. The most 
characteristic examples will be offered to the class and responses will be collected anonymously via clickers (or 
similar). Lessons from the class responses will be derived. 
 We will then move onto Subjective Expected Utility (SEU). The axioms will be presented and 
discussed. After this, the classic examples of violations of the axioms (The Allais Paradox, the Ellsberg Paradox 

mailto:massimo@email.arizona.edu
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and more) will be presented to the class and responses will be collected anonymously via clickers (or similar). 
Lessons from the class responses will be derived. 
 Finally, elements of game theory and the core notion of Nash Equilibria will be presented, followed by 
classic examples of non-conformity in the majority of naïve subjects. 
Whenever the existing scientific literature on each of these topics will turn out to be too difficult for a 200 level 
course, the instructor will write simplified handouts explaining the basics in as simple a way as possible without 
loss of rigor. 
 

Course Objectives  

Objective 1: gain a solid understanding of the foundations of rational decision making. 

 

Objective 2: identify decision traps and how to avoid being trapped.  

Objective 3: identify how the brain implements decision making.  
 
Objective 4: reflect about the evolution of cognition, the way humans and animals 
problem solve and communicate with one another.  
 

Expected Learning Outcomes  
 

Outcome 1: Understand the difference between normative models of rational decision 
making (probability, game theory, maximization of subjective expected utility) and real-
life data on how decisions are actually made. 

  
Outcome 2: Learn to detect and correct decision biases and unconscious distortions of 
how available alternatives are perceived and selected/discarded.   

Outcome 3: Gain an understanding of some pathologies in decision making, of their 
manifestations and of the underlying brain deficits.   
 
Outcome 4: Understand a broad picture of the evolution of the brain, of cognition and of 
how some components of intelligence are common with non-human primates, while other 
components are unique to humans.  
 
 

Classroom Format: 
 
This is a 100% online and asynchronous course, meaning that there will be no regularly 
scheduled meeting times. Students will follow a course calendar, outlining all of the 
scheduled activities and assignments students should complete each week throughout the 
semester. The D2L course management system will be used to conduct the course. I will 
provide regular reminders through email and announcements on the D2L course site, but 
it is ultimately the responsibility of the student to progress through the course and 
complete all assignments by the required deadlines. To participate in this fully online 
course, students must have daily, reliable access to D2L.   

 
 
The grade              
 

4 Weekly quizzes (See Course Schedule): 30% of the final grade. 
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Each quiz consists of 10 multiple choice questions (only one answer is the right answer), on 
what we have seen in class that week and the readings for that week. Each question is 
worth 1/10th of the grade for the quiz as a whole. 

Once opened, each quiz must be completed within 30 minutes.  

There is ample time if the student has watched the lectures, has studied the slides projected 
(available in D2L right after each lecture), and has read the assigned reading(s) for that 
week. There is not enough time to “go back” to the slides and the readings to select the 
right answer to the questions.  

There are 4 weekly quizzes in total. A student is allowed to miss up to one weekly quiz 
without any penalty. For those students who will have taken all the weekly quizzes, the 
lowest grade (if any) will be neglected in the calculation of the grade for the quizzes. Late 
quizzes and re-takes will not be allowed. 

 
Class Discussions (10% of grade) 

Throughout the course there will be 5 discussion prompts posted. Discussions can be 
accessed by clicking the “Discussion” tab in the top banner in D2L. 
 
Each discussion prompt will be unique to the content being covered that week. Detailed 
directions will be provided with each prompt, but in general, you will be asked to: read the 
prompt, comment, and reply to a classmate. Your posts should reflect critical thought and 
should demonstrate connection to course content. Be sure to read the instructions carefully 
and leave time to ask questions and allow other students time to respond to your post. 
 
No late discussion posts will be accepted for any reason. Please reference the course 
schedule for due dates, and plan your schedule accordingly. 

 
Mid-term Examination: 30% of the final grade. 

Twenty multiple choice questions on all we will have seen in class until then.  
Time to complete: 60 minutes. 

 
Final Examination (non-cumulative): 30% of the final grade. 

20 multiple choice questions + one long answer question, individually chosen among 
three questions suggested. Maximum one page (500 words), 2/3ds of a page is also OK. 
Time to complete each: one hour, for a total of 2 hours. 
 
Late exams (both midterm and final) and retakes will not be allowed. 
 
Links to the Final Exam Regulations, https://www.registrar.arizona.edu/courses/final-
examination-regulations-and-information, and Final Exam Schedule, 
http://www.registrar.arizona.edu/schedules/finals.htm 
 

Letter Grade Distribution 
A = 90-100% 
B = 80-89.9% 
C = 70-79.9% 
D = 60-69.6% 
E = Below 60% 
 

https://www.registrar.arizona.edu/courses/final-examination-regulations-and-information
https://www.registrar.arizona.edu/courses/final-examination-regulations-and-information
http://www.registrar.arizona.edu/schedules/finals.htm
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Late Assignments  
Late work will not be accepted in this course. Quizzes, exams, and discussions will close at 
the specified time on the listed due date, so late submissions will not be possible. Please 
plan your schedule accordingly. 
 

Grade Appeals 
If you would like to appeal a grade for an assignment, you should do so within 7 days from 
the day the grade was returned to you. Any appeal that does not come within 7 days will 
not be considered.  If you make an appeal, you should state either (a) why you believe your 
assignment was incorrectly scored, or (b) why you believe your answer to a particular 
question or item is correct. 
 

Course Policies: 
 
Classroom behavior policy: This is a fully remote, 100% online course, which includes 
communication with instructors and peers through email, discussion forums, and web 
conferencing. Students are expected to act in a respectful and professional manner. The 
presentation of differing views and perspectives as they relate to course content is encouraged 
but must be done in a respectful manner. Any disparagement of others’ views is unacceptable. All 
written communication should be checked for spelling and grammar. See the following for more 
information: https://deanofstudents.arizona.edu/disruptive-behavior  
 
 
Threatening behavior:     
The University seeks to promote a safe environment where students and employees may 
participate in the educational process without compromising their health, safety or welfare. The 
Arizona Board of Regents’ Student Code of Conduct, ABOR Policy 5-308, prohibits threats of 
physical harm to any member of the University community, including to one’s self. Threatening 
behavior can harm and disrupt the University, its community and its families. Please see the 
following document for more information: 
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students 
 
Academic Integrity: The University student code of Academic Integrity prohibits plagiarism in 
any and all class assignments and activities in this course. Please see the following document for 
more information: https://deanofstudents.arizona.edu/policies/code-academic-integrity  
 
Nondiscrimination and Anti-Harassment policy: Our online classroom is a place where 
everyone is encouraged to express well-formed opinions and their reasons for those opinions. We 
also want to create a tolerant and open environment where such opinions can be expressed 
without resorting to bullying or discrimination of others.  The University is committed to creating 
and maintaining an environment free of discrimination; see http://policy.arizona.edu/human-
resources/nondiscrimination-and-anti-harassment-policy  
 
Absence and Class Participation Policy: Because this is an online course, absence and class 
participation will be assessed through the completion of required course assignments. Participation 
in the course is assessed through the completion of the discussions, where you will interact with 
your classmates in discussion of course material.  
 
Accessibility and Accommodations:  
It is the University’s goal that learning experiences be as accessible as possible. If you anticipate 
or experience physical or academic barriers based on disability or pregnancy, please let me know 

https://deanofstudents.arizona.edu/disruptive-behavior
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students
https://deanofstudents.arizona.edu/policies/code-academic-integrity
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
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immediately so that we can discuss options. You are also welcome to contact Disability Resources 
(520-621-3268, email: uadrc@email.arizona.edu , http://drc.arizona.edu/) to establish 
reasonable accommodations.  
 
 
Subject to Change Statement:  
Information contained in the course syllabus, other than the grade policies, may be subject to 
change with reasonable advance notice, as deemed appropriate by the instructor. If any changes 
are made, they will be provided immediately in writing to students via posting to the D2L course 
website. 
 
Incomplete Grade Policy:  
Incomplete grades will be given only in special circumstances as outlined in university policy as 
stated in “The University of Arizona Record General Academic Manual.” 
 
Student Responsibility for Managing Their Course Progression: Although the instructor tries 
to help guide each student through the course, it is ultimately the responsibility of the student to 
direct their course progress, including following the course schedule, minding due dates, keeping 
up with required readings, and participating in all class components. All due dates are listed in the 
syllabus and on the course calendar. If you are having trouble keeping up with course material, 
please feel free to download the Brightspace Pulse app for course calendar reminders. 
 
Late Assignments:  No late work or make-ups are allowed for exams or active learning 
discussions (ALDs). All due dates are listed clearly in the course calendar, so you will need to plan 
your schedule accordingly to get assignments completed on time. Late project assignments are 
penalized at a rate of 10% off per day late, including weekends. No late assignments will be 
accepted in excess of one week past the original due date. 

 
 
Course schedule (subject to change, with ample previous notice) 
 

Week/Module Topic Readings & 
Audio 

Assignments: 
(all due at 11:30 PM on the 
Sunday at the end of the 

week) 
Week 1 

 
Welcome + Getting 

Started 
Read all content 

in Welcome + 
Getting Started 

Module 

Complete: 
 

Introduction Discussion Post 

 
 

Week 1: 
 

 
Practical issues 

Then 
Probability, as it should 

be 
 
 

 
Video Lectures 
 
MPP Handout on 
probability  
MPP Handout on 
Bayes 

 
 
Weekly Quiz 1 
 
Class Discussion 1 

 

 
 
 

Week 2: 

 
Bayes rule 
Pure logic 

Video Lectures 
 
MPP Handouts 
on logic 

 
Weekly Quiz 2 
 
Class Discussion 2 

mailto:uadrc@email.arizona.edu
http://drc.arizona.edu/
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 Some probabilistic 
fallacies 
 
 

 
Kahneman’s 
Chapter 25 
"Bernoulli's error" 

 
 

Week 3: 
 

 
Subjective Expected 
Utility (SEU)The axioms 
and Violations of SEU 

Video Lectures 
 
Kahneman’s 
Chapter 29 "The 
fourfold pattern" 

 
Class Discussion 3 
[no Quiz] 
 

Week 4: 
 

 
Prospect Theory  

Video Lectures 
 
Kahneman’s 
Chapter 26 
"Prospect theory"  

Quiz 3 (M3 + M4) 
[no discussion] 

 
Week 5: 

Midterm Exam 
 

No lectures this 
week 

 
On all we have seen so 

far 

  
Midterm Exam due  

 
Week 6:  

 

 
Game Theory (norms 
and spontaneous 
choices) 

 
Video Lectures 

Optional 
Reading: 
Rationality and 
Game Theory, 
Cristina Bicchieri 

 
Class Discussion 4 
 
*Start preparing for the final* 

 
 

    Week 7: 
 

 

 
Neuronal Bases of 
Decision Making 

 
Video Lectures 
 
On Phineas 
Gage,  
 
Simple readings 
on brain 
evolution 

 
Quiz 4 (final quiz) 
 
Class Discussion 5 (final 
discussion) 
 
Material for the final 

 
Week 8: 

 

 
Preparation for Final 

Exam 

 
Video Lectures 
Study guide for 
the final 

 
Final exam due  

May 10th 
11:30pm  

 



Multisensory Perception
University of Arizona

UA Online

Course Instructor

Sarah Cook, PhD: sarahcook@arizona.edu [Link:

mailto:sarahcook@arizona.edu]

PAS 556

Office Hours (through Zoom): available by appointment

Email response time will be within 48 hours

Course Overview

Every day we use our five senses of sight, touch, taste,

smell, and hearing to construct our world. How do these

senses interact with each other? How does what we feel

influence what we taste? How do the senses of vision and

touch combine to help us recognize objects? This course

will explore the interaction between the senses and the

associated neural underpinnings of these interactions.

Course Objectives

This course will cover the following topics

Listen
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This course will cover the following topics:

1. Development of Multisensory Perception

2. Computational Modeling of Multisensory Perception

3. Multisensory influences on body perception and

flavor perception

4. Cross-modal Interactions

5. Synesthesia

6. Evidence from Blindness and Deafness

Expected Learning Outcomes

Upon the completion of this course, students should be

able to:

1. Identify the cross-model mechanisms involved in

cognitive processes such as object perception, body

perception and flavor perception

2. Describe how multisensory processing develops in

healthy individuals

3. Describe computational theories of multisensory

perception

4. Explain what synesthesia is and how it develops

5. Evaluate evidence from blindness and deafness in

terms of what it reveals about multisensory

processing

Course Materials

Sathian, & Ramachandran, V. S. (2019). Multisensory

Perception. Elsevier Science & Technology.

Students will have free access to this textbook using the

University of Arizona library.
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Classroom Format

This is a 100% online and asynchronous course, meaning

that there will be no regularly scheduled meeting times.

Students will follow a course calendar, outlining all of the

scheduled activities and assignments students should

complete each week throughout the semester. The D2L

course management system will be used to conduct the

course. I will provide regular reminders through email and

announcements on the D2L course site, but it is ultimately

the responsibility of the student to progress through the

course and complete all assignments by the required

deadlines. To participate in this fully online course,

students must have daily, reliable access to D2L. 

Grading

1. H5P Interactive Presentations (12 @ 7 points each,

worth up to 84 points)

Throughout the course, you will have learning activities

that ask you to view course material and respond to a

variety of questions related to the content and your

understanding. These interactive lessons offer you the

opportunity to practice and check your knowledge, helping

you to study for exams.

2. Discussions (7 @ 20 points each, worth up to 120

points)

You will have a total of 7 discussion prompts to be

completed through the course of the semester. Each

discussion will ask you to apply the knowledge that you've

learned and engage actively with the course material. You

should reply to at least one of your classmate's posts as a
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part of each discussion. Your lowest discussion grade will

be dropped from your final grade. Completion dates can be

found in the course assignments calendar on D2L. Links for

the discussions can be found in the associated module in

D2L, or in the "Discussion" tab in D2L. 

3. Exams (3 @ 100 points each, worth up to 300 points)

There will be three required exams, to be completed

independently. While you will have access to your notes

and course materials, I strongly suggest that you prepare

for the exams as if they are closed book. You will have 120

minutes to complete each exam. Exams will consist of

multiple choice questions. You will have a completion

window for each exam, which can be found in the course

assignments calendar on d2l. Links for each Exam can be

found inside the associated module in D2L, or under the

"Quizzes" tab in D2L.

4. Writing Assignments (3 @ 75 points each, worth up to

225 points)

You will complete three writing assignments through the

course of the semester. These assignments will be based

on course materials and are intended to foster critical

thinking and application of course concepts. Completion

dates can be found in the course assignments calendar on

D2L. Prompts for each writing assignment will be available

in the associated module in D2L or can be found under the

"Assignments" tab in D2L.

Letter Grade Distribution

Points Letter Grade Percentage

729 – 657 points A 90 - 100%
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656 – 584 points B 80 - 89.9%

583 – 511 points C 70 - 79.9%

510 – 438 points D 60 - 69.9%

437 – 0     points E Below 60%

Course Calendar

Wee
k

Date
s

Topic Reading
s

Assignment
s

1 7/1 -

7/7 Course

Introduction 

Philosophical

Insights

Bruno &

Pavani

2018

(Sections

1.1 - 1.4),

Textbook

Chapter 2

Discussion 1

2 7/8 -

7/14

Object Perception

Body Perception

Chapters

7, 8

Discussion 2

Assignment 1

3 7/15 -

7/21

Review for Exam

1

Flavor Perception

Chapter

10

Exam 1

Discussion 3

4 7/22 -

7/28

Audio-Visual

Interactions

Visual-vestibular

interactions

Chapters

9, 11

Discussion 4

Assignment 2

5 7/29 -

8/4

Synesthesia

Review for Exam

2

Chapter

12

Discussion 5

Exam 2

6 8/5 -

8/11

Development

Models of

multisensory

integration

Chapters

4, 5

Discussion 6

Assignment 3

7 8/12 -

8/16

Evidence from

blindness 

Mirror Therapy

Chapters

15, 16 Discussion 7

Exam 3
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Course Policies

Classroom behavior policy: This is a fully remote, 100%

online course, which includes communication with

instructors and peers through email, discussion forums,

and web conferencing. Students are expected to act in a

respectful and professional manner. The presentation of

differing views and perspectives as they relate to course

content is encouraged but must be done in a respectful

manner. Any disparagement of others’ views is

unacceptable. All written communication should be

checked for spelling and grammar. See the following for

more information:

https://deanofstudents.arizona.edu/disruptive-behavior

[Link: https://deanofstudents.arizona.edu/disruptive-

behavior]  

Threatening behavior: The University seeks to promote a

safe environment where students and employees may

participate in the educational process without

compromising their health, safety or welfare. The Arizona

Board of Regents’ Student Code of Conduct, ABOR Policy

5-308, prohibits threats of physical harm to any member of

the University community, including to one’s self.

Threatening behavior can harm and disrupt the University,

its community and its families. Please see the following

document for more information:

http://policy.arizona.edu/education-and-student-

affairs/threatening-behavior-students [Link:

http://policy.arizona.edu/education-and-student-

affairs/threatening-behavior-students]

Academic Integrity: The University student code of
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Academic Integrity: The University student code of

Academic Integrity prohibits plagiarism in any and all class

assignments and activities in this course. Please see the

following document for more information:

https://deanofstudents.arizona.edu/policies/code-

academic-integrity [Link:

https://deanofstudents.arizona.edu/policies/code-

academic-integrity]  

Nondiscrimination and Anti-Harassment policy: Our

online classroom is a place where everyone is encouraged

to express well-formed opinions and their reasons for

those opinions. We also want to create a tolerant and open

environment where such opinions can be expressed

without resorting to bullying or discrimination of others.

 The University is committed to creating and maintaining

an environment free of discrimination; see

http://policy.arizona.edu/human-

resources/nondiscrimination-and-anti-harassment-policy

View this topic to complete the activity

Multisensory Perception Syllabus.html - Last Modified Jul 24, 2024 12:21 PM

Activity Details Completion Summary

Required: Automatic 
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NSCS 344 Fall 2023 
University of Arizona 

UA Online 
 
 
Course Instructor:   
Sarah Cook, PhD   
PAS 556  
sarahcook@email.arizona.ed 
 
Course TA: 
Jingming (Jim) Xue 
jingmingxue@email.arizona.edu 

 
Office Hours (through zoom) 

Tuesdays 3 PM – 4 PM 
 Thursdays 3 PM – 4 PM 
 
Office Hours (through zoom):  

Fridays 2PM – 4PM  
  
 
Course Overview:  
 
The goal of this class is to provide an introduction to the art of computational modeling in 
Cognitive Science using the MATLAB programming language. Topics will include, how we 
model learning and simple decisions, how we connect computational models to observed 
experimental data (such as choices and neural activations) and how we can use modeling to 
design better experiments to test complex hypotheses. 
 
The class will be very much a “hands on” class, every week students will create a different 
model. At the end, students should be able to implement a computational model, fit a model to 
data and determine which of a set of models best fits the observed experimental data.  
 
Course Objectives and Expected Learning Outcomes:  
 
This course will cover the following topics: 
 

1. Models of perceptual decision making, reinforcement learning, and expected value theory 
2. Processing behavioral data in MATLAB 
3. Fitting computational models with the least squares, Bayesian, and maximum likelihood 

methods 
4. Parameter Recovery 

 
At the end of this course you should be able to: 
 

1. Implement various models of cognitive processes, and simulate data in MATLAB 
2. Perform data processing and basic statistical analysis in MATLAB 
3. Fit behavioral data in MATLAB and find the best fitting parameters  
4. Perform parameter recovery to assess the reliability of the model 

 
 
Course Materials: 

mailto:sarahcook@email.arizona.ed
mailto:jingmingxue@email.arizona.edu


 
There is no required textbook for this course. All materials necessary for the course will be 
provided through D2L. 
 
Classroom Format: 
 
This is a 100% online and asynchronous course, meaning that there will be no regularly 
scheduled meeting times. Students will follow a course calendar, outlining all of the scheduled 
activities and assignments students should complete each week throughout the semester. The 
D2L course management system will be used to conduct the course. I will provide regular 
reminders through email and announcements on the D2L course site, but it is ultimately the 
responsibility of the student to progress through the course and complete all assignments by the 
required deadlines. To participate in this fully online course, students must have daily, 
reliable access to D2L.   
 
Grading Scheme: 
 

90 – 100% A 
80 – 89% B 
70 – 79% C 
60 – 69% D 
0 – 59%  E 

 
Grading: 
 
1. MATLAB Grader Submissions (10%) 
 
For each module, you will have MATLAB grader submissions to complete. These are short 
coding checks where you can check your code that you created during the lecture video for 
errors, before moving on to complete the assignment. These will be graded based on 
participation. Although your grade will initially show in the gradebook based on if your code 
passed all of the coding checks, you will end up getting full credit for attempting to submit the 
correct code, even if it does not pass all of the checks.  
 
2. Assignments (70 %) 
 
There will be 10 coding assignments to be completed. Your lowest grade on the coding 
assignments will be dropped. You will be put in groups to complete these assignments and are 
encouraged to work together to debug your code and complete the assignments. However, you 
should each submit your own individual code for grading.  
 
3. Portfolio submissions (20 %) 
 
You will also work in groups to complete three separate portfolio submissions. These portfolio 
submissions are designed to push your understanding of the models, and apply your 
understanding by creating our own solutions.  
 
 
4. Extra Credit 



 
The discussion boards on D2L will be used for students to post questions about any coding 
problems they are getting stuck on. You are encouraged to respond to your classmates with 
potential solutions and help to answer their questions. Any students who are active on the 
discussion boards answering questions will receive extra credit towards their final grade.  
 
Late Policy: All of the assignments and portfolio submissions will have associated due dates 
listed in the course calendar, and on D2L. However, there is a grace period, where you will be 
able to make corrections and request a regrade within 3 days of receiving your grade. To request 
a regrade, you should make corrections to your code, and email the TA within 3 days of 
receiving your grade to request a regrade for your assignment. 
 
Course Policies: 
 
Classroom behavior policy: This is a fully remote, 100% online course, which includes 
communication with instructors and peers through email, discussion forums, and web 
conferencing. Students are expected to act in a respectful and professional manner. The 
presentation of differing views and perspectives as they relate to course content is encouraged 
but must be done in a respectful manner. Any disparagement of others’ views is unacceptable. 
All written communication should be checked for spelling and grammar. See the following for 
more information: https://deanofstudents.arizona.edu/disruptive-behavior  
 
Threatening behavior:     
The University seeks to promote a safe environment where students and employees may 
participate in the educational process without compromising their health, safety or welfare. The 
Arizona Board of Regents’ Student Code of Conduct, ABOR Policy 5-308, prohibits threats of 
physical harm to any member of the University community, including to one’s self. Threatening 
behavior can harm and disrupt the University, its community and its families. Please see the 
following document for more information: 
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students 
 
Academic Integrity: The University student code of Academic Integrity prohibits plagiarism in 
any and all class assignments and activities in this course. Please see the following document for 
more information: https://deanofstudents.arizona.edu/policies/code-academic-integrity  
 
Nondiscrimination and Anti-Harassment policy: Our online classroom is a place where 
everyone is encouraged to express well-formed opinions and their reasons for those opinions. We 
also want to create a tolerant and open environment where such opinions can be expressed 
without resorting to bullying or discrimination of others.  The University is committed to 
creating and maintaining an environment free of discrimination; see 
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy  
 
Absence and Class Participation Policy: Because this is an online course, absence and class 
participation will be assessed through the completion of required course assignments. 
Participation in the course is assessed through the completion of the discussions, where you will 
interact with your classmates in discussion of course material.  
 
Accessibility and Accommodations:  

https://deanofstudents.arizona.edu/disruptive-behavior
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It is the University’s goal that learning experiences be as accessible as possible. If you anticipate 
or experience physical or academic barriers based on disability or pregnancy, please let me know 
immediately so that we can discuss options. You are also welcome to contact Disability 
Resources (520-621-3268, email: uadrc@email.arizona.edu , http://drc.arizona.edu/) to establish 
reasonable accommodations.  
 
Subject to Change Statement:  
Information contained in the course syllabus, other than the grade policies, may be subject to 
change with reasonable advance notice, as deemed appropriate by the instructor. If any changes 
are made, they will be provided immediately in writing to students via posting to the D2L course 
website. 
 
Incomplete Grade Policy:  
Incomplete grades will be given only in special circumstances as outlined in university policy as 
stated in “The University of Arizona Record General Academic Manual.” 
 
Student Responsibility for Managing Their Course Progression: Although I try to help guide 
you through the course, it is ultimately the responsibility of the student to direct their course 
progress, including following the course schedule, minding due dates, keeping up with required 
readings, and participating in all class components. All due dates are listed in the syllabus and on 
the course calendar.  
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