
1  

 
 

Computational [Principles of] Psychology∗ 
Shimon Edelman 

Department of Psychology 
Cornell University 
Ithaca, NY 14853 

http://shimon-edelman.github.io 
 
 
 
Contents 

1 Overview 2 

2 Notes for participants 2 
2.1 Diversity and inclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
2.2 Learning goals and opportunities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2.3 Best learning practices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
2.4 Credit and grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

3 Lecture topics by date 6 
3.1 Week 1 (1/24; 1/26): motivation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
3.2 Week 2 (1/31; 2/2): universal tools, I; methodology; levels of understanding; behavior . . . . . 7 
3.3 Week 3 (2/7; 2/9): universal tools, II: probability; Bayes . . . . . . . . . . . . . . . . . . . . 8 
3.4 Week 4 (2/14; 2/16): universal tools, III: representation, similarity, generalization . . . . . . . 9 
3.5 Week 5 (2/21, 2/23): universal tools, IV: veridical representation; memory ...................................... 10 
3.6 Week 6 (2/28; 3/2): [February break]; memory ................................................................................. 11 
3.7 Week 7 (3/7; 3/9): actions and consequences ..................................................................................... 12 
3.8 Week 8 (3/14; 3/16): higher cognition, I: language ............................................................................ 13 
3.9 Week 9 (3/21; 3/23): higher cognition, II: reasoning; induction ........................................................ 14 
3.10 Week 10 (3/28; 3/30): higher cognition, III: intelligence; problem solving, analogy ......................... 15 
3.11 Week 11 (4/11; 4/13): intro to neural computation; neurons, I ........................................................... 16 
3.12 Week 12 (4/18; 4/20): neurons, II ...................................................................................................... 17 
3.13 Week 13 (4/25; 4/27): neurons, III; advanced topics I ....................................................................... 18 
3.14 Week 14 (5/2; 5/4): advanced topics II ............................................................................................... 19 
3.15 Week 15 (5/9): wrapping up ............................................................................................................... 20 

Appendices 20 

A Sample micro-essay 20 

B Computational concepts, principles & methods: a selective abecedary 20 
∗Psych 3140/6140. Spring semester, Tuesdays and Thursdays, 9:40am-10:55am. This is Version 2, January 6, 2023. 

http://shimon-edelman.github.io/


2  

1 Overview 

This course states, motivates, and offers detailed support for the observation that cognition is fundamentally 
a computational process [28]. Students are introduced to a number of conceptual tools for thinking about 
natural behavior and the cognitive information processing that underlies it, including statistical learning from 
experience and the use of patterns distilled from past experience in guiding future actions. The application of 
these tools to the understanding of natural minds and to advancing the goals of articial intelligence is illustrated 
on selected examples drawn from the domains of perception, memory, motor control, action planning, problem 
solving, decision making, reasoning, and creativity. 

The material is conceptually advanced and moderately to highly technical. It is aimed at advanced under- 
graduate students, as well as graduate students from psychology, neurobiology, computer science, and other 
cognitive sciences. Prior exposure to statistical concepts and the scientic method is essential. 

 
How to use this syllabus 

• For each week, there’s a list of readings with references. Some of the readings are required, others are 
optional. The references are also listed at the end of the syllabus, alphabetically by rst author. 

• For an alphabetical roster of select key ideas and topics, see section B. 
 

Readings 

The recommended textbook is Computing the Mind: How the Mind Really Works (Oxford University Press, 
2008). Additional readings (a zipped collection of PDFs) are available on the course Canvas site. 

There are over 100 references listed at the end of this syllabus. Please do not be alarmed: this does not 
mean that you are required to read all the papers on that list. Many of the references are there to provide entry 
points into the technical literature on cognition for those of you who are interested in learning more about it 
than what this course covers. 

 
2 Notes for participants 

This section contains essential information for participants: the inclusion statement,1 learning goals and prac- 
tices, and credit requirements. 

 
2.1 Diversity and inclusion 

Computational Psychology is more diverse than many other courses at Cornell, in at least two respects. First, 
it purposely ignores the traditional disciplinary boundaries, as cognitive science has done since its inception 
(see the illustration on the next page). Accordingly, my plan is for us to freely mix concepts and topics from 
psychology, mathematics, computer science, and neurobiology. Second, this course does not respect college and 
program boundaries: historically, it has been attended and successfully completed by students from different 
colleges and a variety of majors, among them psychology, neurobiology, engineering, information science, 
computer science, and English, as well as by graduate and professional masters students. 

 

1The remarks in section 2.1, which are specic to this course, are intended to supplement the ofcial Cornell statement on diversity 
and inclusion, which covers dimensions such as gender, race, socio-economic background, etc., and which can be found here: http: 
//diversity.cornell.edu/. 
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