
EXPERIMENT 1 – RESULTS

N190/P190
50, 70, 90 ms durations showed significant effect 
Significant anterior (FP2)/posterior (O2) x repetition interaction for all durations

N300 (225-325ms)
Only observed for longer prime durations (70, 90 ms), most defined at the 
90ms duration

N400 (325-500ms)
Overall interaction of duration by repetition. Largest for 90ms prime, followed by 
70ms and finally 50ms prime duration. 

HYPOTHESES and PREDICTIONS
The first experiment tested if increased exposure to the prime leads to increased 

processing of object-related information while holding the SOA at a constant 110 ms. 
If increasing the duration of the prime leads to more in-depth processing of the prime, 
then it would be expected that larger N300 and N400 effects would be observed for 
longer prime durations. 

By manipulating the SOA between the prime and target and holding the prime duration 
constant we were able to determine whether feed-forward processing reaches a more 
in-depth level with increased time between prime and target presentation.  We 
hypothesized the N300 and N400 effects should be larger for longer SOAs if more 
feed-forward processing of the prime occurs with an increased duration between the 
prime and target.

METHODS

Masked Picture Priming – Semantic Categorization Task

32 Channel Event-Related Potentials (ERPs) – Experiments 1 and 2

• 24 participants for each experiment
• Participants were instructed to respond when they detected food items
• 40 trials of each condition (see Figures 1 and 2)
• 70 trials of probe pairing 

(40 with food item in prime position 30 with food item in target position)
• Primes were forward and backward masked with a pixelated image
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CONCLUSIONS – EXPERIMENT 1
Longer prime exposure leads to more in-depth processing 
(as indicated by larger N300/N400)
Even when SOA is relatively short (110ms)

CONCLUSIONS – EXPERIMENT 2
Longer SOA does not lead to increased processing 
(N300/N400 effects) – effect even seems to get smaller with 
longer SOA
Longer SOA - dissociation of early anterior-posterior 
component

Anterior component greatly reduced at 230, 350, 470ms SOA, 
while posterior component small, but still observed – possibility 
there is less benefit from perceptual aspects of stimuli when the 
SOA is longer?

OVERALL CONCLUSIONS
Longer prime exposure leads to more processing (larger 
N300/N400 effects) – not longer time between the prime and 
target (e.g. SOA)

Effects are observed with a short SOA (110ms) therefore it is 
not the case that more time is needed for feed-forward 
processing between the prime and target
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EXPERIMENT 2 – RESULTS

N190/P190
Significant anterior (FP2)/posterior (O2) x repetition interaction 
for all SOAs (decreases in significance as SOA increases)

N300 (225-325ms)
Significant for 110ms SOA; 350ms SOA significant in only one 
electrode column

N400 (325-500ms)
Significant at 3 shorter SOAs, however effect gets smaller

INTRODUCTION
Previous event-related potential (ERP) experiments examining masked and unmasked 

repetition priming with pictures have revealed a series of ERP components occurring 
between 100-500ms (Eddy, Schmid, & Holcomb, 2006; McPherson & Holcomb, 1999;
Holcomb & McPherson, 1994).  

Because participants are not aware of the prime, effects in masked priming behavioral 
studies have been attributed to fast feed-forward processing in recognition (Forster, 
Mohan, & Hector, 2003; Lamme, Zipsser, & Spekreijse, 2002).

ERPs are ideal for examining the feed-forward processes involved in masked priming 
because of their precise temporal nature. 

A masked picture priming paradigm with a short stimulus-onset asynchrony (SOA; 
110ms) and prime duration (50ms), has shown:

• an early anterior negativity that inverses in polarity in posterior cortices, occurring 
between 100-300ms (N190/P190)

• a middle level, object representation specific component, the N300, has also been 
observed where a greater negativity for unrepeated/unrelated pictures compared to 
repeated/related pictures 

• an N400 effect that is thought to reflect a general semantic mediated process -
found to be larger for unrepeated/unrelated pictures compared to repeated/related 
pictures in masked and unmasked conditions

AIMS
To examine how manipulations of the prime duration (Experiment 1) and stimulus-
onset asynchrony (Experiment 2) modulate previously observed masked repetition 
priming effects.

The effects of stimulus-onset asynchrony and prime duration 
on masked repetition priming in pictures: an ERP study

Marianna Eddy, Annette Schmid, Phillip J. Holcomb
Tufts University 

Figure 1: Typical Trials
Experiment 1: Prime Duration
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Figure 2: Typical Trials
Experiment 2: SOA Manipulation
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