Virtual EEG Assignment

For this assignment, you will use the Virtual EEG program, which is online at:

brainserver.psych.indiana.edu (use the full version, not the safe version)

This program will give you the opportunity to design your own brainwave experiment, run it in a virtual environment, and then report on the results.

To complete this assignment, print out this sheet and then follow these steps:

1) The program allows you to group the 256 pictures into different categories. You can have up to six categories, but you need at least two. You don’t have to assign each picture to a category, and each category can have as few as one picture in it, although the more pictures the better. Scan through the pictures to decide what categories you want to include.

Your categories can be simple, such as comparing people pictures to animal pictures. You can even use some of the pre-defined categories. However, I would encourage you to be creative and think of your own categories. You might start experimenting with the pre-defined categories to get started, and then create your own for the actual assignment. You may want to rely on existing work in the literature to help you design your experiment and analyze your results.

2) Once you have your categories, click the submit button and view your results. We tend to think of EEG data as roughly divided into perceptual and cognitive sections. Look for differences between your conditions. Differences that look large probably are reliable. Are these differences early on in the traces (i.e. before 250 ms) or are they later (after 250 ms)? Do they show up in the front of the head or the back of the head? Differences in the back of the head early on in the trace are likely due to differences in perceptual processing. Later differences distributed all over the head are likely to reflect cognitive processes

3) Once you have figured out how to interpret your data, write a short report in Microsoft Word addressing these points:


a) Describe your categories. What kinds of pictures went into each category? Did you split on any variable like gender or repetition? Did you base your choices on prior research? If so, what did they find, and what are you looking for in your data?


b) Describe the differences between your categories in terms of the brain data. Were the differences early or late in the trace? Where were the differences located? Include the temporal and/or spatial plots, which you can get by right-clicking on the pictures (control-click on a Mac) and copy the pictures to the clipboard. Then paste the picture into your document.


c) Based on your results, what do you think about how the brain processes the different categories?

4) Finally, put your name at the top of your document and send it to your instructor by the due date. 

Turn over for hints

Hints:

The most important step in this process is coming up with a research question that can be answered by looking at how the conditions differ in the EEG data. One easy way to do this is to look at how previous researchers have analyzed their EEG data. Below I’ve listed some topics and links to papers that you may find helpful. Typically EEG researchers talk about specific features called components, which tend to be readily-identifiable waves in the EEG that can vary in their amplitude or latency for different conditions. If two conditions produce differences in a component ,then we know that the brain processes that created these components treated the two conditions differently. Because EEG has such good temporal resolution, this allows us to put limits on when particular events occurred. For instance, if two conditions produce differences in the EEG at about 200 milliseconds (about 1/5 of a second), then we know that the brain can tell these two sets of stimuli apart by 200 milliseconds.

You can also use designs that use three or more conditions, and then look to see which two conditions produce similar responses, and which ones differ. The conditions that produce similar responses are likely to be treated more similarly by the brain. For instance, if you used highly arousing positive stimuli (like mildly pornographic picnic scenes), highly arousing negative stimuli (like accident scenes) and neutral scene (like abstract patterns), you might expect the positive and negative conditions to produce data that was very dissimilar, with the neutral in between the two. However, other patterns are also possible, with the positive and negative grouped together and the neutral different. The former pattern of data suggests that the brain codes the valence of the images, while the latter suggests that the brain codes the arousal of the images and ignores whether it is positively or negatively arousing. In fact, you might imagine that different parts of the brain code both arousal and valence, so you could look for both types of patterns in different locations.

Here are some topics that you might be interested in, and papers that are examples of how prior research has addressed this topic. You should not feel limited to these topics, and indeed you might want to use psychinfo (linked from Oncourse) to find your own papers.

Face recognition/inversion: 

http://cognitrn.psych.indiana.edu/busey/P151papers/FaceInversionN170.pdf

Arousal: 
http://cognitrn.psych.indiana.edu/busey/P151papers/EmotionSensoryERP.pdf

Repetition Priming: 
http://cognitrn.psych.indiana.edu/busey/P151papers/RepPrimingInFacesNames.pdf

Object Recognition: 

http://cognitrn.psych.indiana.edu/busey/P151papers/TimecourseofObjRecog.pdf

