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Figure 3. Montages used by component. Electrode montages used for statistical 
extraction. Amplitude was averaged over all electrodes in montage. A = LPP montage 
(electrodes: 72, 77, 67, 71, 76, 84, 66); B = N2 Montage (electrodes: 12, 13, 5, 6, 7, 
112, 106); C = P2 montage (electrodes: 6, 12, 7, 13, 106, 112, 5); D = N1 montage 
(electrodes: 67, 73, 78, 66, 72, 77, 85, 76); E = P1 montage (electrodes: 73, 72, 77, 76, 
71, 84).   
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Figure 4. Grand average ERP by valence (P1 montage). P1 component was measured 
between 80 - 110ms.  
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Figure 5. Grand average ERP by valence (N1 montage). N1 component was measured 
between 95 - 130ms.  
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Figure 6. Grand average ERP by valence (N2 montage). N2 was measured between 
200 - 350ms. P2 is hypothesized to occur around 160 - 190ms (Feng et al., 2014), 
though a positive component is not apparent at that time window.  
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Figure 7. Grand average ERP by valence (LPP montage). LPP component abstracted 
between 450 - 800ms. 
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Appendix A: IAPS Pictures Used for Each Condition 
 
Table A1. IAPS pictures used for emotional memory paradigm by valence and arousal 
categories 
 

Valence Arousal N IAPS Pictures Used 
Positive 

 
Low 25 1460, 1600, 1441, 1630, 1750, 1812,1900, 2299, 2302, 

2222, 2151, 2360, 2388, 2530, 4616, 5001, 5600, 5760, 
2217, 5781, 5890, 7280, 7325, 7350, 7580 

High 25 1710, 2045, 2216, 7405, 4542, 4626, 4640, 5621, 5626, 
8001, 8030, 7650, 8080, 7502, 8178, 8158, 8186, 8200, 
8370, 8116, 8470, 8490, 8496, 5480, 8501 

Negative 
 

Low 25 2206, 2312, 2399, 2490, 4233, 9001, 9435, 2722, 2752, 
9440, 7046, 7700, 9000, 9101, 2750, 9342, 2205, 9471, 
2900.1, 9220, 9280, 6311, 9290, 9390, 7078 

High 25 1019, 1120, 1201, 1270, 1300, 1321, 1930, 3019, 3022, 
3160, 3400, 5971, 9160, 6230, 6550, 6570.1, 6821, 
6831, 8480, 9810, 9300, 9326, 6020, 9622, 9909 

Neutral 
 

Low 25 1560, 1645, 1122, 1390, 7560, 2122, 2309, 3550.2, 
8466, 7077, 7477, 6930, 8211, 8065, 9150, 9468, 8117, 
8250, 5455, 7211, 8620, 9582, 7497, 8060, 2616 

Neutral 25 1675, 1947, 2034, 2272, 2489, 4325, 2521, 2308, 2635, 
2575, 7285, 7365, 7018, 5661, 8121, 2359, 5535, 2690, 
7504, 7595, 7506, 9401, 7081, 1616, 5040 

Note: International Affective Picture System = IAPS; IAPS picture numbers refer to the 
original item numbers given by Lang, Bradley, and Cuthbert (1997). 
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Appendix B: Piloting Procedures and Adjustments to Methods 
 

Initial piloting was conducted using just behavioral data on 5 undergraduates. 
After consent, participants completed all procedures except for the application of the 
EEG net and initiation of EEG software. Subjects were informally told that this was the 
initial phase of the study and were asked about the burden of the tasks. None 
expressed concern, with some even indicating the tasks were easy and fun. Changes 
based on the piloting are outlined below:  

• It was discovered that participants were still writing answers after 5 minutes for 
the free recall. After two occurrences, the examiner extended the time to 10 
minutes and asked the subjects if they were given too much time. Subjects 
indicated that they were just running out of answers and believed the time limit 
was sufficient.  

• Subjects were initially given unlimited time to rate valence and arousal. However, 
it was discovered that this lead to variable exposure time for images. After 
piloting was conducted, this was changed so that images were displayed for 4 
seconds, then subjects were given 3 seconds to rate valence, then 3 seconds to 
rate arousal.  

• The study duration was found to be around one and a half hours.  
 
After producing a semi-final product, research assistants and graduate students 
were asked to complete the task and provide feedback on challenges and 
improvements.  
• It was suggested that a more interactive instruction set would be helpful. As 

such, button presses and verbal responses were added to keep subjects focused 
during the initial instructions about rating valence and arousal.  

• It was suggested that demonstration items be used. An initial item in which 
subjects were given as much time as needed to rate valence and arousal was 
added, followed by three items (one from each valence category), which were 
presented with a set allowed response time were added.  

• Duration of response time during encoding was extended from 3 to 4 seconds as 
the students felt this was too quick, especially for the initial items.  
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Appendix C: Institutional Review Board Approval for Study 
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Appendix D: Instructions Given Prior to Encoding Presentation  
 
(Adapted from original IAPS instructions during normative trials)  

In this study, we are interested in how people respond to pictures that represent a lot 
of different events that occur in life. You will be looking at different pictures projected on the 
screen in front of you, and you will be rating each picture in terms of how it made you feel 
while viewing it. There are no right or wrong answers, so simply respond as honestly as you 
can. 

If you'll look at the demonstration sheet in front of you, you will see 2 sets of 5 
figures, each arranged along a continuum. We call this set of figures SAM, and you will be 
using these figures to rate how you felt while viewing each picture. You will make both 
ratings for each picture that you observe. SAM shows two different kinds of feelings: Happy 
vs. Unhappy and Excited vs. Calm. 

You can see that each SAM figure varies along each scale. In this illustration, the 
first SAM scale is the happy- unhappy scale, which ranges from a smile to a frown. At one 
extreme of the happy vs. unhappy scale, you felt happy, pleased, satisfied, contented, or 
hopeful. If you felt completely happy while viewing the picture, you can indicate this by 
selecting the number 9 (point to 9 on SAM). Please press the number nine key on the 
keypad. The other end of the scale is used if you feel completely unhappy, annoyed, 
unsatisfied, gloomy, despaired, or bored. You can indicate feeling completely unhappy by 
selecting the figure to the right, which is number 1. Please press the number one on the 
keypad. The figures also allow you to describe intermediate feelings of pleasure, by 
selecting any of the other numbers. If you feel completely neutral, neither happy nor 
unhappy, select the number 5, which corresponds to the figure in the middle. Please press 
the number five on the keypad. If, in your judgment, your feeling of pleasure or displeasure 
falls between two of the pictures, then select the number that represents the space between 
two figures, such as the number 6. This permits you to make more finely graded ratings of 
how you feel in reaction to the pictures. 

The excited vs. calm dimension is the second type of feeling displayed here. One 
extreme of the scale indicates feeling stimulated, excited, frenzied, jittery, wide-awake, or 
aroused. If you felt completely aroused while viewing the picture, which would you select? 
That’s right, you would select 9. At the other end of the scale, if you feel completely relaxed, 
calm, sluggish, dull, sleepy, or unaroused, which would you select? That’s right, you would 
select 1. As with the happy- unhappy scale, you can represent intermediate levels selecting 
any number in between 9 and 1. If you were not at all excited nor at all calm, which would 
you select? That’s right, you would select five. Again, if you wish to make a more finely 
tuned rating, you may choose a number such as the number 6. 

Some of the pictures may prompt emotional experiences; others may seem relatively 
neutral. Your rating of each picture should reflect your immediate personal experience, rate 
each one AS YOU ACTUALLY FELT WHILE YOU VIEWED THE PICTURE. 

In this experiment, you will see a picture displayed for several seconds. After you 
see this image, you will be asked to make a rating on both scales.  Please watch the screen 
for a demonstration item. (Show demonstration item, hit “s”). If needed, prompt: 'Please rate 
the picture on the happiness/unhappiness dimension’, then 'Please rate the picture on the 
excited/calm dimension’ Read remaining directions on screen, instruct the participant to 
keep her hands over the key pad so she can respond quickly.  
 REMIND THE PARTICIPANT TO KEEP HER HAND OVER THE KEYPAD 

 


