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Introduction 
•One lingering debate concerning the functional 

significance of N400 is whether this ERP component 

reflects a relatively late post-lexical process such as 

semantic integration or an earlier automatic process 

such as spreading activation.. 

•Brown and Hagoort (1993) concluded that the N400 

reflects a late process after finding no N400 semantic 

priming effects to target words following masked 

primes. 

•However, more recently Deacon et al. (2000) and 

Kiefer (2002) have pointed out flaws in the Brown & 

Hagoort study. 

•These researchers found significant N400 masked 

priming effects and argued that this is evidence that the 

N400 reflects automatic spreading activation. 

•However, demonstrating sensitivity to an automatic 

process does not necessarily prove that the process in 

question is itself automatic. 

•The present study sought to more directly test whether 

the N400 reflects an automatic process by 

systematically masking and unmasking both the prime 

and target stimuli in a repetition priming paradigm. 

•We reasoned that if masked targets reveal evidence of 

repetition priming that this would be more convincing 

evidence that the N400 process itself is automatic. 
 

Figure 3 –  Unmasked primes and unmasked targets – Condition A Figure 4 – Masked primes and unmasked targets – Condition B 



Method 
 

•16 right handed native English speaking participants (10 

female, mean age = 20.25 years) 

 

• 640 trials of a semantic categorization task 

•480 critical trials 

•160 probe trials – each requiring a button press 

 

•4 critical conditions (A-D) each with 2 trial types (repeated, i.e. 

same word in prime and target positions, and unrepeated, i.e., 

different word in prime and target positions) 

•Condition A- unmasked primes and unmasked targets 

•Condition B- masked primes and unmasked targets 

•Condition C- masked primes and masked targets 

•Condition D- unmasked primes and masked targets 

 

•4 probe types 
•Masked Animal name targets 

•Unmasked Animal name targets 

•Masked Animal name primes 

•Unmasked Animal name primes 

 

•Primes and targets were either 40 or 200ms in duration with an 

SOA of 250ms (see Figure 2) 
 

Findings 
•There was a large N400 repetition effect for unmasked 

target words preceded by both masked and unmasked 

primes (see Figures 3 and 4). 

•There was no significant N400 effect for masked targets 

preceded by unmasked primes (Figure 5), but there was a 

small (significant) N400 effect when masked targets were 

preceded by masked primes (Figure 6).  

•This latter effect is consistent with the Deacon and Kiefer 

hypothesis that the N400 reflects, at least in part, an 

automatic process such as spreading activation. 

•However, failure to find such an effect when the prime was 

not masked, as well as the small size of the effect in the 

dual masking condition suggests that there may be an 

alternative explanation. 

•One possibility is that masked targets following masked 

primes may be more readily consciously perceived (e.g., 

due to summation of activity) and it is this additional activity 

that is producing the small N400 priming effect. 
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Figure 2–  Typical Trials Figure 1 – Electrode Montage 

Figure 5– Unmasked primes and masked targets – Condition C 

References 

Brown, C., & Hagoort, P. (1993). The processing nature of the N400: Evidence from 

masked priming. Journal of Cognitive Neuroscience, 5, 34-44. 

Deacon, D., Hewitt, S., Yang, C.M., & Nagata, M. (2000). Event-related potential indices 

of semantic priming using masked and unmasked words: evidence that the N400 does 

not reflect a post-lexical process. Cognitive Brain Research, 9, 137-146. 

Keifer, M. (2002). The N400 is modulated by unconsciously perceived masked words: 

further evidence for an automatic spreading activation account of N400 priming effects. 

Cognitive Brain   Research, 13, 27-39. 

Figure 6– Masked primes and masked targets – Condition D 


