
PSYCH 790: Electroencephalography
Spring 2019
Class Location & Time: 
Tuesday & Thursday 3:55 – 5:10 pm, Bluemont Hall 487
Instructor: 
Dr. Matthew Wisniewski
Office: Bluemont Hall 412
Office Hours: Monday 10:00 am – 11:00 am; Wednesday 1:00 pm – 2:00 pm 
Readings: Readings will be provided on CANVAS. The days in which each reading will be discussed are specified in the schedule section of this syllabus.
Course Description: This course covers electroencephalograhic (EEG) methods in cognitive neuroscience. In lecture, we will work our way through background in the sources of EEG, the event-related potential (ERP), seminal papers in the field, issues in EEG/ERP analysis, and cutting edge approaches in EEG data analysis. In lab exercises, you will learn to collect EEG and analyze the data. In addition, each participant in the class will collect his or her own data, conduct the analysis, and present the results.
Learning Outcomes: By the end of this course, you should be able to:

1. critically evaluate EEG/ERP data in the literature
2. design an EEG/ERP study

3. collect and conduct basic analyses on EEG/ERP data
4. describe cutting edge approaches in EEG analysis
Course Requirements and Grading Policy:
Paper Discussion Lead (20%)

There are several dates in the semester available for leading paper discussions (see schedule below). You will lead one of these discussions. The discussion is expected to take up the entire class time. You can use slides if you wish. I will give an example of a discussion lead on 2/12. Dr. Ali Zakrzewski will give an example of leading a discussion on 2/14.
Project Design Lead and Report (20%)
Near the end of the class, when we’ve had a chance to collect some data, do some analyses, and talk about cutting edge methods in EEG research, you will have the opportunity to lead a class discussion on a potential project that utilizes the EEG method. The point of this is to get you think about how you might be able to apply the EEG method to questions that interest you. Your classmates and I will help think through issues in your planned design and analysis. Further details on this assignment will be provided as the end of the semester approaches.
Class Participation (20%)

Your participation is important for learning in the class. I expect that you contribute to class discussion every day. Note that this will also aid the discussion leader for that day. Help your classmates out!

Reading Quizzes (20%)

There will be quizzes on readings throughout the semester. They will occur on every class day where a reading is assigned.
Analysis Assignment (20%)
Class Schedule: 
Bold text indicates that we will be working in the ALC lab
	Date
	Topic/s
	Reading


Introduction to EEG

1/22

Brief History / Background
1/24

What is EEG good for?


                                                                     Cohen (Ch. 2)
1/29

Where does EEG come from?



                            Buzsáki et al. (2012)
1/31

Some features observable in raw EEG





2/5

Collecting Data Demonstration / ALC lab Intro



   Luck (Ch. 3)

The ERP, classic papers, and paradigms
2/7

ERP review, Some popular ERP components 



                  Luck (Ch.1) 2/12

Auditory Selective Attention (Matt)



              Hillyard et al. (1973)
2/14

The P3 component of the ERP (Ali)




                       Donchin (1980)
2/19

Error-related negativity (                )                                                                         Yeung et al. (2004)
2/21

Collecting data in an oddball experiment (personal data collection assigned)
Processing Data
2/26

Cleaning and Filtering


       Luck (Ch. 4, pp. 151-173; Ch. 5, pp. 175 - 185)
2/28

Artifact Rejection, Correction, and ICA   



          Gramman et al. (2010)
3/5

Introduction to Matlab and EEGLAB       

                                        Delorme et al. (2004)
3/7

Extracting the ERP






    Luck (Ch. 4, pp. 131- 151)
********************* Spring Break **********************************************************************

3/19

Time Domain, Frequency Domain, and Time-Frequency


            Cohen (Ch. 13)
3/21

Time-frequency analyses (Power)





            Cohen (Ch. 18)
3/26

Time-frequency analyses (Phase)





            Cohen (Ch. 19)
4/2

Exploring our data in class *Have your data collected by this date*
4/4

Exploring mistakes and misinterpretations

Current Debates in EEG Theory and Practice

4/9

What do alpha oscillations reflect (                  ) 


      Jensen & Mazaheri, 2010

4/11

Oscillatory synchrony (                   )         




            Buzsàki (TBD)
4/16

Dimensionality of EEG features (                  )



    Makeig et al., 2004

4/18

Localization (                 )








    TBD
End of Class Project Design Discussions

4/23

Slot 1 (               )
4/25

Slot 2 (               )

4/30

Slot 3 (               )
5/2

Slot 4 (               )

5/7 

Open Discussion or another slot
5/9

Open Discussion or another slot
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