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N1  The �rst de�ection of the waveform above the horizontal. 
P2  The second de�ection of the waveform below the horizontal. 
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 Figure 4.13: Modulation of early ERP components by attention. The response to the 
stimulus is enhanced when it is presented in the attended location as compared with 
when it is not. Left: For example, the amplitude of the N1 is greater to a left-ear tone when 
the individual is attending to the left ear (solid line) than when the same tone is heard but 
the individual is attending to the right ear (dotted line). Right: Likewise, the response to a 
right-ear tone is greater when the right ear is attended to (dotted line) than when the left ear 
is attended to (solid line). The difference between these two waveforms (shaded area) is the 
Nd component. This effect begins relatively soon after stimulus presentation, within the first 
100 milliseconds.
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Learning, Inc. Reproduced by permission. http://www.cengage.com/permissions/.

The participants used a joystick to move a cursor on a computer; their goal was to 
keep it positioned over a moving target. (Ethical considerations no doubt precluded 
doing the study with actual drivers on actual highways!) At various intervals, the tar-
get flashed either red or green, a signal to the “driver” to push a “brake” button on the 
joystick (red) or to ignore the flash (green). Participants first performed the tracking 
(“driving”) task by itself and then performed the dual-task portion of the study: either 
listening to a radio broadcast or talking on a cell phone with a confederate of the 
experimenters. The confederate, who was in a different location, talked with the par-
ticipants, either about the then-current Clinton presidential impeachment or about 
the Salt Lake City Olympic Committee bribery scandal, and tried to ensure that the 
participants talked and listened for approximately equal amounts of time. Listening 
to the radio broadcast did not cause people to miss red lights or to react to them more 
slowly than they had when they performed the pursuit task by itself (the single-task 
condition). However, talking on the cell phone did cause both problems, as shown in 
Figure 4.14.

In a second experiment, Strayer and Johnston (2001) had participants talk on a cell 
phone, either “shadowing” lists of words the confederate read to them or perform-
ing a word generation task. In the latter task, the participants listened to the word 


