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Introduction

Evidence from event-related potentials has an important role to
play in refining current models of inflectional morphology. Here, we
present ERP data regarding the English past tense, using an im-
mediate-priming design that frequently has been used in both healthy
and neuropsychological populations (Tyler et al., 2002).

The majority of extant ERP studies of inflectional morphology
have adopted either priming designs based on lags of intervening items,
which are argued to result in N400 e!ects specifically for regular
morphology (Münte, Say, Clahsen, Schiltz, & Kutas, 1999), or designs
employing morphological violations, which are argued to result in
LAN-like e!ects specifically for overregularizations (Penke et al.,
1997).

The dissociations that have been found in the above work often
have been used in support of dual-route models of the English past
tense, in which regular past tenses are produced by a"xation of
the default (–ed) form, whereas irregular past tenses are stored in
associative memory (Pinker & Ullman, 2002).

Dual-system models have been challenged by connectionist theor-
ists who argue that both regular and irregular morphology can be
modeled within a single system that maps relationships between pho-
nology, orthography, and semantics. Importantly, many such models
specifically have been designed to account for behavioral data in im-
mediate priming tasks (Plaut & Gonnerman, 2000). Thus, we wished to
bridge these literatures with the ERP literature by using a more ana-
logous design.

Method

Six hundred prime-target pairs formed a 4 (regular, irregular,
pseudopast, and orthophono) by 3 (primed, unprimed, and
nonword) design, with 50 trials per cell. In the regular and irregular

conditions, a past-tense form occurred as the prime, followed (for
the primed trials) by its present tense (looked-look; drew-draw). The
final two conditions were designed to investigate whether form-
based e!ects (phonological or orthographic) could produce N400
reductions. In the pseudopast condition, pairs of semantically un-
related words were chosen as phonological analogues of the regular
past tense (cold-coal). In the orthophono condition, pairs of se-
mantically unrelated words were chosen that di!ered by some other
single phoneme (barge-bar). Unlike the pseudopast condition, the
target was orthographically contained within the prime for all
items.

Primes and targets were presented aurally, using female and male
voices, respectively. Sixteen healthy participants performed a lexical
decision task to the male voice while the EEG was recorded from 26
electrodes. We chose a region of interest for the N400 consisting of 9
central-posterior electrodes and two time-windows (300–500 and 500–
700 ms) for mean-amplitude analysis (Fig. 1).

Results

Behaviorally, all four types of prime resulted in significant facil-
itation of the target word [regular: 73 ms, t(15) = 4.5, p < .001; irre-
gular: 91 ms, t(15) = 4.9, p < .001; pseudopast: 47 ms, t(15) = 2.5,
p = .03; orthophono: 63 ms, t(15) = 3.6, p = .003].

A significant N400 reduction (300–500 ms) was similarly observed
for all four conditions [regular: F(1,15) = 27.8, p < .001; irregular:
F(1,15) = 29.3, p < .001; pseudopast: F(1,15) = 4.5, p = .05; ortho-
phono: F(1,15) = 17.6, p = .001]. Planned comparisons revealed that
regular and irregular priming e!ects were statistically indistinguish-
able during this time window (p = .91). However, both verb classes
reliably primed more strongly compared to each semantically
unrelated control, and the orthophono condition primed more
strongly compared to the pseudopast condition (five interactions,
each p < .001).

In the later window (500–700 ms), significant priming e!ects re-
mained only for the verb conditions [regular: F(1,15) = 13.8, p = .002;
irregular: F(1,15) = 23.7, p < .001; pseudopast/orthophono: p > .20].
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Further, the irregular e!ect was larger than the regular e!ect during
this window [F(1,15) = 25.1, p < .001].

Discussion

In contrast to earlier studies, we found a longer-lasting N400 re-
duction for irregular verbs when primed by their pasts. The reverse
result when the design incorporates intervening items between prime
and target (e.g., Münte et al., 1999) arguably supports the dual-route
model, in which only the regular past tenses are morphologically de-
composed into stem and a"x. Given that our study did not employ
lags, the larger N400 e!ects for the two verb types may be pre-
dominantly a semantic e!ect, which may have a longer duration for the
irregulars. Both single- and dual-system theorists have argued for links
between the irregular past tense and semantic representations, although
there is some disagreement about the nature of this link (Patterson,
Lambon Ralph, Hodges, & McClelland, 2001; Tyler et al., 2004).

In addition, we have demonstrated significant behavioral and N400
priming e!ects (albeit of much weaker magnitude compared to

semantically related items) for words that are related only by pho-
nology. This contrasts with other studies that have tested for such
e!ects with less power (Tyler et al., 2002).

Finally, the di!erences between the orthophono and pseudopast
conditions in the current study likely represent an e!ect of orthography
in a completely auditory experimental design, suggesting that ortho-
graphic codes are accessed when processing spoken language (Miller &
Swick, 2003). This result underscores the importance of considering
both phonological and orthographic similarity when interpreting dis-
sociations between regular and irregular morphology.
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Fig. 1. N400 priming e!ects for the four conditions at electrode Pz.
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