
Sequence learning involves learning the likely order of
events thereby making it possible to anticipate and
process future events more effectively. Sequence
learning is probabilistic when these predictive
relationships are uncertain. This form of learning is
often implicit in that it occurs without intention or
even knowledge of what is learned. We performed
electroencephalography using event-related
potentials (ERPs) to identify brain waves associated
with learning in a probabilistic sequence learning task:
the Alternating Serial Response Time Task (Howard &
Howard, 1997).

Over the course of two 10 block sessions
(1,850 trials), 15 college-aged adults
responded to each of a series of letters
(A, B, or C) by pressing a corresponding

Learning was revealed in faster and more accurate
performance on predictable relative to unpredictable
trials. Groups of high and low learners were formed by
using a median-split of associative learning scores. A
Group by Triplet Type (2X5) ANOVA revealed an effect of
Triplet Type (p=.031). FN400 mean amplitude differences
appeared to modulate, decreasing in magnitude for
more probable Triplet Types. Analysis also revealed an
effect of Group by Triplet Type (p=.045). High learners
showed reduced mean amplitudes across Triplet Types
relative to low learners. In addition, subsequent
regression plots of learning scores and FN400 amplitude
illustrates that people who have high learning scores
have lower FN400 amplitude.
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These results suggest that FN400 amplitude modulations
capture expectancy in implicit probabilistic sequence
learning. Previous studies have implicated FN400 in tasks
involving syntactic priming and language comprehension
(see Kutas & Federmier, 2011). However, recent evidence
suggests that FN400 could be a more general measure of
conceptual priming (Paller et al. 2006). While our results
implicate FN400 as a measure of a more general
mechanism of learning, future studies should use non-
linguistic stimuli. Results from this study yielded
relatively few significant Triplet Type comparisons,
possibly due to our focus on late learning. Future studies
should investigate ERPs during initial, early learning.
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Mean Amplitude differences were calculated
and amplitude-to-amplitude analysis was
performed to measure FN400 for each
Triplet Type for electrode FZ.

Compared to low learners, high
learners showed reduced FN400
amplitudes possibly indicative of
greater event expectancy across all
Triplet Types

Regressing associative learning scores on FN400 mean amplitude differences illustrates how
reduced amplitudes (high expectancy) coincide with increased learning. (ns)

Results (cont.)

There were five possible Triplet 
Types, each with a different 
probability of occurring; with 
Pattern triplet types occurring 
most frequently and Repetitions 
least frequently.

Unbeknownst to the 
participant, the letters 
followed a predictable 
pattern; however, 
randomly determined 
letters alternated with 
predictable ones to deter 
explicit identification of 
the pattern.

Triplet Type Probability

Pattern 0.500

Random 
Consistent

0.165

Random 
Backward

0.164

Repetition 0.056

Trill 0.115

key as quickly as possible while keeping 
errors to a minimum. ERPs were recorded during the 
second 10 block session in order to measure 
physiological correlates of probabilistic sequences.
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