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The core idea that we argued for in the target article was that grammatical pro-
cessing in a second language (L2) is fundamentally different from grammatical
processing in one’s native (first) language (L1). Our major source of evidence
for this claim comes from experimental psycholinguistic studies investigating
morphological and syntactic processing in child and adult native speakers, and
nonnative speakers who acquired their L2 after childhood and for whom their
L1 is the dominant language. With respect to child L1 processing, we argued
for a continuity of parsing hypothesis claiming that the child’s structural parser
is basically the same as that of mature speakers and does not change over time.
Adult L2 learners, in contrast, were seen to underuse syntactic information during
sentence processing and to rely more on lexical–semantic cues to interpretation.
To account for the observed L1/L2 differences in processing, we proposed the
shallow structure hypothesis (SSH) according to which the representations adult
L2 learners compute during processing contain less syntactic detail than those of
child and adult native speakers.

Scholars representing different fields of research commented on our target ar-
ticle, and we thank all of them for their stimulating ideas and detailed criticism.
We take the responses we received as a clear sign that the study of grammatical
processing in child and adult learners has entered a new and exciting phase. Until
fairly recently, grammatical processing in language learners had been subject
to much speculation but little empirical investigation of the real-time processes
involved in production and comprehension. This has particularly been the case for
L2 research, prompting Juffs (2001, p. 207ff) to remark that it is “embarrassing”
for the L2 acquisition community that reaction time measures have hardly been
used in mainstream L2 acquisition research even though such measures and exper-
imental designs have been available from psychometric experiments with native
speakers for nearly a century. We fully agree with Juffs on this point, and also
think that the view held by some applied linguists that L1 processing research has
little if anything to contribute to the study of L2 (see, e.g., VanPatten, 2004) is
misguided. The traditional research gap between experimental psycholinguistics
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and L2 research has begun to narrow in recent years, however, as witnessed by
the research represented in this special issue. The study of language processing
in language learners has become a truly interdisciplinary enterprise with a strong
cross-linguistic focus, with researchers from linguistics, psychology, and cognitive
neuroscience examining different groups of language learners using current behav-
ioral and brain-related psycholinguistic techniques. Although many fundamental
questions are still unresolved and further experimental study is clearly required,
the picture that has emerged thus far suggests that there are differences between L1
and L2 processing. The question, however, of what the sources of these differences
might be remains controversial.

Against this background, the purpose of the target article was to present an
overview of empirical findings on grammatical processing in two groups of lan-
guage learners (child L1 and adult L2), and an attempt at understanding the nature
of the observed differences. As will become clear from the discussion below, some
commentaries led us to rethink and modify some of the claims we made in our
target article, whereas other commentators misinterpreted some of the findings,
or indicated a need for clarification. However, we think that the major claim of
our target article, that the differences between native and nonnative grammatical
processing are real and fundamental, can nevertheless be maintained. The subse-
quent discussion will be structured as follows. We will first discuss the comments
we received on our studies of child L1 processing. We will then elaborate the SSH
in response to questions and criticisms raised by several commentators, before
addressing some more general issues. Finally, we will make some remarks on
potential implications of L2 processing research for foreign language teaching.

CONTINUITY IN CHILDREN’S GRAMMATICAL PROCESSING

Our results on child L1 processing, we argued, are consistent with the continuity
hypothesis according to which the child’s processing mechanisms (at least in the
age range tested) are the same as in mature adults and do not undergo any devel-
opmental changes. The dual-mechanism system for processing morphologically
complex words (comprising both lexical storage and morphological decomposi-
tion) also appears to be available to children, and the observed child/adult dif-
ferences were argued to result from children’s smaller lexicon and slower lexical
retrieval. For sentence processing, we found that children apply the same kind of
phrase structure based parsing mechanisms as adults during ambiguity resolution,
and that children do not differ from adults in their ability to establish syntactic de-
pendencies during on-line sentence comprehension. Differences between children
and mature L1 speakers, such as the finding that children rely less on lexical–
semantic cues for ambiguity resolution than adults, were argued to result from
children’s relatively limited short-term memory capacity.

These claims were much less controversial among our commentators than were
our claims about adult L2 processing. Avrutin draws attention to off-line inter-
pretation tasks in which children were found to perform differently from adults.
Indefrey criticizes our dual-mechanism account of the participle production data
(Clahsen, Hadler, & Weyerts, 2004) for not being explicit enough in terms of the
timing of the different processing mechanisms, and McKee, Rispoli, McDaniel,
and Garrett offer a developmental interpretation of these data. Steinhauer raises
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concerns against how we interpreted the results of the child event-related potential
(ERP) study (Lück, Hahne, Friederici, & Clahsen, 2001), and Traxler, although
broadly agreeing with our views on child processing, asks for further justification
for attributing child/adult processing differences to limitations in lexical knowl-
edge and cognitive resources such as working memory (WM) capacity.

The interpretation data Avrutin mentions are interesting, and children’s rela-
tively low response accuracy scores in these off-line experiments indicate a level
of confusion that is not seen in adults. Avrutin thinks that this is due to children
relying less on syntactic cues for interpretation than adults. But there may be other
reasons. Note, for example, that correct picture pointing for so-called D-linked
wh- questions (Which lion did the tiger chase?) requires maintaining two referents
in memory (lion, tiger) and selecting among two identical referents (two lions),
whereas for non-D-linked wh- questions (Who did the tiger chase?), only one ref-
erent needs to be kept in memory (tiger), which provides a unique reference point
for selecting the correct response. Thus, the children’s relatively low performance
on which questions in this task could be a result of cognitive overload (having
to deal with too many referents at the same time) rather than an indication of
weaker syntactic mechanisms in children than in adults. A similar reasoning may
also apply to the exceptional case marking (ECM) data that Avrutin mentions,
where an ECM construction introduces extra referents that are not present in the
simple transitive control sentences. It should also be noted that as the children
in the studies Avrutin refers to were quite young, it is conceivable that they had
not yet fully acquired the syntactic knowledge necessary for performing well in
their experiments. Where this is the case, children may rely on other sources of
information for processing and interpretation. This would not be indicative of a
different parser in children, though, but rather a consequence of lack of linguistic
knowledge. Hence, the evidence Avrutin reports does not make a case against the
continuity hypothesis for children’s sentence processing.

Two commentaries (Indefrey and McKee, Rispoli, McDaniel, & Garrett) dealt
with the speeded production task we used to investigate processes involved in
children’s on-line production of inflected words. Indefrey argues that the dual-
mechanism account of the reversed frequency effect we obtained entails that
blocking (as required for the correct production of irregulars) is made impossible,
because the production of unblocked regulars is said to be faster than the retrieval
of stored forms. He also notes that this account only applies to specific stimulus sets
that contain large numbers of irregulars, such as those used in Beck (1997). These
points are not quite correct. In our experiment (Clahsen et al., 2004), regulars and
irregulars were properly balanced, and the account originally proposed by Pinker
(1999, pp. 130ff) is meant to explain the production of inflected word forms,
and not the results of Beck’s particular experiment. Moreover, the relatively fast
production latencies for unblocked regulars are, in our view, a consequence of an
unimpeded rule route rather than an indication of the rule route applying before
blocking (as implied by Indefrey). In production, lexical look-up and the rule
route are turned on in parallel. If lexical look-up leads to an existing entry, lemma
and lexeme information needs to be extracted (as pointed out by McKee et al.),
and this takes time compared to cases for which there are no lexical entries.
Blocking is enforced irrespective of timing considerations, by a general principle
ensuring that in cases of conflict, specific information (e.g., lexical entries) takes
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precedence over general rules (compare, e.g., the so-called “elsewhere condition”
in linguistics). Thus, in the case of irregulars, successful lexical look-up will block
the rule route. In the case of high-frequency regulars, retrieval of a stored entry
also blocks the rule route, and this indirectly slows down the rule route relative to
low-frequency regulars for which lexical look-up does not require the retrieval of
any stored (lemma or lexeme) information.

McKee et al. suggest that adult production models need to be “developmen-
talized.” They propose a developmental account of our findings arguing that the
reversed frequency effect is due to incomplete lemmas (for high-frequency reg-
ulars) stored in lexical memory yielding a decision conflict with the rule route.
Although we agree with their general plea to consider developmental aspects, it
should be noted that reversed frequency effects for regulars do not disappear in
adults, and that these effects were seen in two age groups of children (5- to 7-year-
olds, 11- to 12-year-olds) without there being any clear developmental difference.
These findings suggest to us that reversed frequency effects are not specific to
the developing production system. Instead, high-frequency regulars (but not low-
frequency ones) seem to have memory representations in both children and adults,
and in production these will cause a slowdown of the rule route.

Steinhauer discusses the noun–plural data reported from Lück et al. (2001),
and claims that the children’s relatively low accuracy scores for nouns requiring
-s plurals do not fit in with the interpretation we gave for the frontal negativities
elicited by -s plural overregularizations in these children. The former seems to
suggest that the -s plural rule is not operative in these children, whereas the latter
finding was taken to reflect rule-based processing. Note, however, that these ex-
periments were performed with 6- to 12-year-old children and that many previous
acquisition studies have shown that correct -s plurals are produced much earlier in
German child language, that is, from age 1 year, 10 months onward (see Clahsen,
Rothweiler, Woest, & Marcus, 1992), and that -s plurals are overregularized in
child speech and applied under default circumstances from age 3 onward (see
Bartke, 1998; Clahsen, Marcus, Bartke, & Wiese, 1996). It is therefore unlikely
that the relatively low correctness scores in Lück et al.’s production task reflect
any lack of morphological knowledge for -s plural formation. Instead, these scores
are more likely due to the fact that most of the items in this condition were loan
words that the children were less familiar with than the native German words we
used to create -s plural overregularizations in the ERP experiment. Steinhauer ex-
pects children who have acquired the -s plural rule to produce overregularizations
for unfamiliar words in more than 50% of their responses. Note, however, that
overregularizations are relatively rare events even in elicitation tasks with novel
words. Indeed, the most common response from children in plural elicitation
studies using nonce words are unmarked forms, that is, responses in which the
children repeat the singular form presented to them without any plural marking.
In Berko’s (1958) original study, this was the case in approximately 35% of the
children’s responses, and corresponding studies on German plurals came up with
even higher figures (38% in Bartke, 1998; 39% in Schöler & Kany, 1989; and 64%
in Gawlitzek-Maiwald, 1994).

In the two sentence-processing experiments we performed with children, dif-
ferences in the children’s WM capacity were found to affect the way temporary
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ambiguities were resolved and filler-gap dependencies were processed. Traxler
correctly points out that WM capacity is a fuzzy concept that covaries with a
number of other variables (e.g., lexical decoding skill) and that the contribution
of these other variables needs to be established. We did this for the speeded
production task reported in Clahsen et al. (2004), in which instead of performing a
general WM test, we examined how one specific variable, namely, speed of lexical
access, affects children’s production latencies of inflected word forms. Given the
concerns raised by Traxler, this may turn out to be a more promising approach
than directly linking language-processing measures to WM tests.

Overall, we were surprised to see that our commentators largely agreed with
our claims about grammatical processing in children. After all, the conclusions we
reached (that the child’s processing system is basically the same as the adult one
and that in on-line comprehension, children rely less on nonsyntactic information
than adults) are in contrast to the commonly held belief that semantics comes
first in language development. In language processing, children have been argued
to rely on perceptual strategies or operating principles (originally proposed by
Bever, 1970, and Slobin, 1973, and further developed in much subsequent work)
that focus on semantic information and surface properties of the input and allow for
direct form–function mappings without invoking any abstract syntactic categories
(compare also Bates et al., 1984). It might be the case that these claims apply
to children below the age of 5 or 6, that is, younger than those we have studied
(see, e.g., Bever, 1970, p. 305). Even though we cannot rule out this possibility,
it would produce a rather complicated picture of the development of language
processing, with certain points during development at which the system would
have to be restructured. Children between the ages of 2 and 5 would not use much
grammatical information for language processing but would rely primarily on
perceptual strategies and semantic cues. As our results indicate, children from age 6
onward rely more on syntactic information than adults and less on lexical–semantic
cues, which would imply a complete turnaround of the earlier system. Later,
children would have to restructure the system again in order to include lexical–
semantic and pragmatic cues during sentence processing, along with grammatical
information. Although it is possible that development of language processing takes
a zigzag course of this kind, the alternative idea that the child’s processing system
is basically the same as the adult one and does not change over time seems to us
more straightforward (see also Crain & Wexler, 1999; Fodor, 1998a, 1999; Pinker,
1984, among others).

EVIDENCE FOR SHALLOW STRUCTURES IN L2 PROCESSING

Regarding nonnative language processing, our central claim was that L2 learners
who have learned their L2 after acquiring their native language process the L2
differently from native speakers. The SSH claims that during L2 processing, learn-
ers compute grammatical representations that lack complex hierarchical structure
and abstract, configurationally determined elements such as movement traces,
and that nativelike grammatical processing is restricted to “local” domains such
as word segmentation or morphosyntactic agreement between closely adjacent
constituents. Evidence for shallow processing in the L2 has been found in studies
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examining syntactic ambiguity resolution and learners’ processing of filler-gap
dependencies. Learners’ sensitivity to argument structure, thematic and plausibil-
ity information during L2 sentence processing, in contrast, does not seem to differ
much from native speakers’.

Many commentators agreed that the SSH provides an interesting and plausible
account of the observed L1/L2 differences in processing. Sekerina and Brooks
provide additional evidence from both L1 and L2 studies, suggesting that shal-
low processing may be more widespread than previously thought, and Sorace
thinks that the SSH may also help explain other findings from the L2 literature
such as learners’ failure to activate the verb phrase internal focus position in L2
Italian. Several commentators (including Birdsong; Gillon Dowens & Carreiras;
and Steinhauer) observe that further research is necessary to investigate whether
shallow processing also extends to other populations such as early bilinguals,
near-native speakers, balanced bilinguals, or L2-dominant speakers. Libben sug-
gests that to probe the possible limits of L2 morphological processing, learners’
processing of complex compounds may be worth investigating. Carroll observes
that shallow processing should also prevent learners from comprehending subtle
semantic distinctions such as scope ambiguities in a nativelike fashion, and Avrutin
wonders whether L2 learners might process D-linked wh- phrases differently from
non-D-linked ones. Gillon Dowens and Carreiras, Libben, and Sabourin note that
assessing the possible influence of factors such as proficiency, age of acquisition,
individual WM differences, and L1 transfer on L2 processing requires additional,
systematic investigation.

Other commentators were more skeptical about our claims. Indefrey asks
whether L2 learners do not simply behave like some native speakers, notably
those with a relatively low WM span. Frenck-Mestre questions some of our ar-
gumentation and, like Fernández, raises some methodological criticism of our L2
studies. Steinhauer argues that the SSH is difficult to reconcile with apparent L1
transfer effects in parsing and with the evidence of nativelike performance that
has been found in some studies. We address these specific points of criticism first,
before turning to more general issues raised by other commentators in the next
section.

Given Roberts, Marinis, Felser, and Clahsen’s (2006) finding that only na-
tive speakers with a relatively high WM capacity showed antecedent reactivation
effects in cross-modal priming, Indefrey wonders whether the L2 learners in
Marinis, Roberts, Felser, and Clahsen’s (2005) study may simply have behaved
like low-WM native speakers. The possibility that L2 learners might pattern with
a particular WM subgroup of native speakers has been examined in a recent study
by Felser and Roberts (2005) on the processing of filler-gap dependencies. Using
the same cross-modal picture priming task as did Roberts et al. (2006), Felser
and Roberts found that Greek-speaking learners of L2 English behaved differently
from both high-WM and low-WM native speakers in that they showed evidence of
maintained antecedent activation but not of structurally determined reactivation.
That is, the learners showed shorter reaction times to identical than to unrelated
targets at both test points, rather than a position-specific antecedent priming effect
as was observed in the high-span native speakers. The learners’ performance in
this task was not influenced by individual WM or proficiency differences, either.
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These results provide further support for our claim that late learners fail to postu-
late syntactic gaps when processing unbounded dependencies in their L2 (see also
Love, Maas, & Swinney, 2003).

Some of the comments provided by Frenck-Mestre call for clarification. First,
it should be noted that contrary to what Frenck-Mestre states, our claim that L2
learners underuse structural information has nothing to do with the observation that
N400 effects are often delayed in L2 processing. As the N400 is believed to index
lexical–semantic processing, the fact that L2 learners consistently show N400
responses (albeit delayed) is fully in line with the SSH. Instead, ERP evidence
supporting the SSH includes the absence of early, left-lateralized anterior negativ-
ities in studies of syntactic processing in natural languages, and the observation
that P600 responses to syntactic violations are often delayed or absent (compare
also Ullman’s commentary). We also argued that the nativelike ERP responses
observed in Hahne, Müller, and Clahsen’s (2006) study on morphological pro-
cessing indicate that structural processing may be available to adult learners in
some domains, such as simple concatenative morphology. Second, Frenck-Mestre
draws attention to the fact that existing studies on L2 ambiguity resolution have
not always produced consistent results with respect to transfer. Although this is
correct, we think that the effects observed by Papadopoulou and Clahsen (2003)
provide strong evidence against transfer and input-driven accounts of L2 process-
ing. Highly proficient speakers of L2 Greek who had spent a long time immersed
in their L2 still failed to show nativelike ambiguity resolution preferences, despite
their native languages showing the same preferences as their L2. This finding is
unexpected from the point of view of input-driven/transfer models of L2 acqui-
sition and processing, but not from the perspective of the SSH. For the parser to
be able to make any structurally based attachment decisions, sufficiently detailed,
hierarchical representations must be available in the first place. Semantically based
association, on the other hand, presupposes the presence of relevant lexical cues
to interpretation, which we have argued explains the (nativelike) low attachment
(NP2) disambiguation preference consistently observed for relative clause (RC)
antecedents linked by thematic prepositions.

Fernández also discusses the RC attachment ambiguity, the phenomenon that
has been most extensively studied with bilinguals thus far. We do not agree, how-
ever, with her assumption that the high attachment preferences observed in many
languages are exclusively determined by extrasyntactic factors, notably prosody
(including “silent” prosody) and language-specific application of discourse princi-
ples. In our view, Gibson, Pearlmutter, Canseco-Gonzalez, and Hickock’s (1996)
recency/predicate proximity model provides an at least equally plausible, and
empirically supported, account of cross-linguistic variation in this domain. In fact,
the results from Felser, Roberts, Gross, and Marinis’s (2003) and Papadopoulou
and Clahsen’s (2003) studies are difficult to explain from a prosody/discourse per-
spective. Note that in both these studies, the segmentation imposed (with a break
between the complex antecedent NP and the RC) and the fact that the RCs were
relatively long should have biased participants toward high attachment (compare
Fodor 1998a; Watson & Gibson, 2002). Despite these potential prosodic biases in
our materials, however, our learners did not show any NP1 attachment preferences
in either study, and the English native speakers in Felser et al.’s (2003) study

https://doi.org/10.1017/S0142716406060206 Published online by Cambridge University Press

https://doi.org/10.1017/S0142716406060206


Applied Psycholinguistics 27:1 114
Clahsen & Felser: Continuity and shallow structures in language processing

actually showed an NP2 preference, in accordance with the recency principle. Nor
did our learners seem to transfer the ambiguity resolution preferences from their
L1s, as might have been expected, according to Fernández, if they lacked any
relevant L2-specific prosodic and/or discourse knowledge.

In addition, we disagree with Fernández’ suggestion that off-line results should
be more informative than on-line results for the study of RC attachment, and
with her dismissing graded acceptability judgments (as used by Papadopoulou &
Clahsen, 2003) as a possible method for establishing disambiguation preferences.
Acceptability ratings for grammatical sentences that only differ in the way they
are disambiguated (NP1 vs. NP2 attachment) are unlikely to reflect anything other
than participants’ interpretation preferences. Although off-line data provide an
indication of ultimately preferred interpretations, on-line methods allow us to
determine initial attachment decisions, which may differ from participants’ final
interpretations (see, e.g., De Vincenzi & Job, 1993). Using on-line methods is
essential for understanding what information sources are available to the parser
and how comprehenders analyze the input in real time. In our view, the fact that
not all on-line studies on RC ambiguities have yielded identical results should be
seen as an incentive to further study rather than lead to an exclusive reliance on
off-line data (compare also Frenck-Mestre, 2005).

Fernández further observes that knowing an L2 might affect the processing of
the first, rendering comparisons between bilinguals and monolinguals problematic
(a similar point is made by Carroll). Although it is, of course, conceivable that
knowledge of a late-learned L2 affects performance in the L1 (Cook, 2003), given
that over half the world’s population is estimated to be bilingual to some degree,
Fernández’ objection seems to call into question the validity of a large number of
existing results from L1 processing studies. Does the fact that truly monolingual
speakers of, for example, Dutch or Catalan, are virtually nonexistent make it
impossible to study ambiguity resolution preferences, or indeed any aspect of
language processing, in these languages? We think not. Our main research question
in the above studies was whether adult L2 learners process ambiguous sentences
in the same way as native speakers of the target language, and the observed L1/L2
differences call for an explanation. Whether learners also differ from monolingual
speakers in the way they process their L1 is a different empirical question.

Finally, Fernández’ comments on Felser et al.’s (2003) questionnaire results
from German- and Greek-speaking learners of L2 English require some clarifica-
tion. Her observation that the learners showed a majority of NP2 responses overall
is, of course, correct, but this is evidently due to their strong NP2 preference for
NPs linked by the preposition with, which they share with native speakers. What
distinguishes the learners from the native speakers is the fact that both learner
groups responded at chance level in the of condition. Fernández correctly points
out that chance-level performance does not necessarily equate lack of a prefer-
ence. However, if our materials were intrinsically biased toward either NP1 or
NP2 attachment, a bias that we took considerable care to avoid, then any such bias
should have affected learners and native speakers in a similar way. Yet, only the
native speakers showed a reliable NP2 preference in the of condition, confirming
previous findings for L1 English. Recall that the learners (again, unlike the native
speakers) also failed to show any attachment preferences for of sentences in our
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on-line experiments, that is, they behaved consistently across different experimen-
tal tasks. Although a direct statistical comparison (as suggested by Fernández) was
not possible in Felser et al.’s study due to slight differences between the materi-
als used for each group, Roberts (2003) reports significant differences between
Greek-speaking learners’ and native English speakers’ responses to of sentences
in her questionnaire task, and a significant interaction of Attachment × Group
in the corresponding on-line data, confirming that the learners performed reliably
differently from native speakers on ambiguous sentences lacking lexical cues to
disambiguation in both tasks.

Steinhauer draws attention to the evidence of nativelike performance and L1
transfer reported in some L2 processing studies (e.g., Sabourin, 2003; Tokowicz &
MacWhinney, 2005), which appears to be in conflict with the SSH. In an ERP study
with German-, Romance-, and English-speaking learners of Dutch, Sabourin found
that learners whose L1 has a similar gender system as the L2 (i.e., the German
group) showed a nativelike P600 response to gender violations in Dutch.1 As the
German-speaking learners were also the only ones who had demonstrated above-
chance sensitivity to Dutch gender concord in a judgment task, however, it is
impossible to tell whether the nativelike P600 observed in the German group was
due to L1 influence or a reflection of their relatively higher proficiency in Dutch.
Although Steinhauer correctly points out that morphosyntactic agreement involves
phrase structure representations, it should be noted that gender concord within the
NP is still a very local phenomenon. For subject–verb agreement violations, on
the other hand, none of Sabourin’s three learners groups showed any P600 effects
at all.2 Note also that, contrary to the Dutch native speakers, the learners showed
no early negativities (thought to index automatic structure-building processes) for
any of Sabourin’s experimental conditions.

P600 effects were also observed by Tokowicz and MacWhinney (2005) in
low-proficient, English-speaking learners of L2 Spanish for constructions that are
formed similarly in the L1 and the L2, and for those that are unique to the L2. The
ERP data revealed that the learners were implicitly sensitive to tense omissions
(“similar”) and determiner gender violations (“unique”) in the L2 but not to
determiner number violations (“different” in L1 and L2). The learners’ end of
sentence judgment accuracy, however, was close to chance for all ungrammatical
conditions. The authors conclude that the availability of implicit processing in
the L2 depends on the similarity between learners’ L1 and the L2. We think that
this conclusion is premature, for the following reasons. First, notice that in the
absence of native Spanish speakers’ control data, it is impossible to tell to what
extent the learners’ ERP patterns resembled those of monolingual native speakers.
Second, the authors do not report any early negativities in their L2 data either,
which would have been a stronger indicator of automatic syntactic processing
than a P600. Third, exactly why the determiner number condition should fall
into the “different” category is not clear. Given that some determiners (indefinites
and demonstratives) show overt number agreement in English, English native
speakers should be sensitive to determiner number agreement during processing.
According to Tokowicz and MacWhinney’s own predictions, we would then expect
L1 English/L2 Spanish learners to be implicitly sensitive to determiner number
violations in the L2, contrary to what they found.3 Tokowicz and MacWhinney’s
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findings thus do not provide any particularly convincing evidence for nativelike
processing or processing transfer.

Steinhauer further wonders whether the results from Hahne et al.’s (2006) study
cannot be interpreted in terms of L1 transfer. Hahne et al. found that Russian-
speaking learners of German showed a left anterior negativity (LAN)/P600 pat-
tern for overregularizations of past participles but not of noun plurals. However,
because past participle formation in Russian is similar to German only in that
it involves the same affixes but not in other respects, Hahne et al.’s findings can
hardly be considered evidence for L1 transfer. The system of participle formation
in Russian differs from the German one in that in Russian, the choice between the
three endings is determined by conjugation class and by phonological segments at
the right edge of verb stems. In German, on the other hand, the -t suffix serves as
an overall default, whereas -n participle formation only applies to the subclass of
strong verbs. In sum, the evidence for L1 transfer in morphosyntactic processing
remains sparse, and evidence for nativelike processing in this domain seems to be
largely restricted to local mismatches.

ELABORATING THE SSH

A number of comments have signaled a need for some aspects of the SSH to
be clarified and elaborated in more detail. Between them, several commentators
(including Carroll, Gillon Dowens, & Carreiras, Indefrey, Sekerina, & Brooks,
Sorace, Traxler, & Ullman) raise the following questions:

� Under what circumstances does shallow processing occur?
� Is shallow processing restricted to particular linguistic domains?
� Does shallow processing also apply in language production?
� Can shallow processing involve transfer from the L1?
� Are L2 learners restricted to shallow processing, and if so, why?

As Libben points out, another aspect that requires clarification is the question
of how exactly the SSH differs from Ullman’s (2001) and Paradis’ (2004) neuro-
physiological models of L2 representation and processing. Libben and Steinhauer
further ask whether our observations that learners are more nativelike in the pro-
cessing of inflectional morphology than in syntactic processing may be due to the
comparatively simpler materials in Hahne et al.’s (2006) study of morphological
processing, rather than being indicative of a more fundamental morphology–syntax
dichotomy. Given that shallow processing does not appear to be restricted to L2
learners, Sabourin moreover wonders whether adult learners can really be said to
behave in a qualitatively different way from native speakers. In the following, we
will try to further elaborate and specify the idea of shallow processing in the L2.
Naturally, though, we will have to make some assumptions about parsing and the
grammar–parser relationship that some may find controversial.

Shallow parsing is a concept familiar from computational approaches to lan-
guage processing. It is typically thought to involve identifying parts of speech,
segmenting the input string into meaningful chunks, and determining what rela-
tions these chunks bear to the main verb (compare, e.g., Hammerton, Osborne,
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Armstrong, & Daelemans, 2002). Evidence for shallow parsing in the L1 (e.g.,
Christianson, Hollingworth, Halliwell, & Ferreira, 2001; Ferreira, 2003; Ferreira,
Bailey, & Ferraro, 2002; Sanford & Sturt, 2002) is compatible with processing
models that assume that comprehension normally involves both the application
of semantically based comprehension heuristics and full syntactic analyses. Ac-
cording to the integrated processing model proposed by Townsend and Bever
(2001), for example, the L1 comprehension mechanism normally assigns two
different kinds of representations to an input string, a rough and ready “pseu-
dosyntax” representation based on lexical information and statistical patterns, and
a fully specified syntactic description. Whereas the former allows comprehenders
to quickly determine a sentence’s likely meaning, the latter serves to supplement
and confirm the analysis. Although there are several aspects of Townsend and
Bever’s model that we consider problematic, its basic tenet that native speakers
“understand sentences twice” may provide a useful template for understanding
L2 processing.4 Let us assume, then, that the human language processing system
makes available two different routes for computing sentence interpretations, which
usually work in parallel. The full parsing route is fed by the grammar (a system
of symbolic rules and principles of structure building), but shallow processing
is guided by lexical–semantic and pragmatic information, world knowledge, and
strong associative meaning or form patterns.

We argued that what distinguishes nonnative comprehenders from native ones
is that in L2 processing, the shallow processing route predominates. Why should
this be so? Basically, we can see two possibilities. One possibility is that the
same parsing mechanisms that are used in L1 processing (such as minimal attach-
ment, recency, or the active filler strategy) are also available in L2 processing,
but that their application is restricted due to the knowledge source that feeds the
structural parser, the L2 grammar, being incomplete, divergent, or of a form that
makes it unsuitable for parsing. The second possibility is that although the L2
grammar is sufficiently detailed and suitable for parsing, full parsing fails due
to the unavailability or deficiency of the required parsing mechanisms.5 In line
with previous suggestions made by Epstein, Flynn, and Martohardjono (1996)
and others, Sorace seems inclined toward the second possibility, interpreting the
findings reported in our target article to mean that “some of the differences between
native and (advanced) nonnative speakers may be at the level of grammatical pro-
cessing, rather than grammatical representations.” In contrast to Sorace, however,
we think that the first possibility is more realistic, for the following reasons. First,
there are both learnability (e.g., Fodor, 1998a, 1999; Gibson & Wexler, 1994)
and empirical reasons (e.g., De Vincenzi & Job, 1993; Frazier, 1987, Gibson
et al., 1996; Gibson, Pearlmutter, & Torrens, 1999) for assuming that basic parsing
mechanisms are universal, and thus do not have to be learned. If this is correct, then
parsing principles such as minimal attachment or the active filler strategy that guide
L1 processing should also be available in L2 processing. In contrast, language-
specific properties of the L2 grammar must obviously be learned. Second, there
is evidence that learners develop interlanguage grammars that are fundamentally
different from L1 grammars (e.g., Bley-Vroman, 1990; Clahsen & Muysken, 1986,
1989). In short, we believe that although both processing routes are available to
L2 learners in principle, successful structural parsing depends on the availability
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(and accessibility) of sufficiently detailed, implicit grammatical knowledge. The
idea that the full parsing route is underused in L2 processing due to inadequacies
of the L2 grammar is illustrated in Figure 1.

With the full parsing route being of limited use in L2 processing, learners’
interpretations will typically be derived via the shallow processing route only.6

The consistent absence of early LAN effects in ERP studies on L2 sentence
processing might be taken to suggest that the stage at which initial structures are
built automatically on the basis of word category information is skipped altogether
in nonnative comprehension. L2 processing may thus be said to differ qualitatively
from L1 processing in that native speakers but not L2 learners will normally
carry out a full parse as well. Recall that learners’ use of lexical and plausibility
information in L2 ambiguity resolution is well documented, and several ERP
studies have shown that learners’ brain responses to lexical–semantic violations
are essentially nativelike (see Mueller, 2005, for a review). Adult learners’ ability
to use metalinguistic information, world knowledge, and pragmatic inferencing,
and to match associatively stored meaning and form patterns to the input, will
further help them to become generally successful L2 comprehenders. Under this
view, whether or not L2 learners can also develop nativelike parsing abilities will
depend on their acquiring a nativelike grammar.

Grammatical knowledge also informs language production, and to the extent
that production and comprehension make use of the same processing mechanisms,
the SSH applies to production also. However, as language production is much more
under the speaker’s conscious control, effects of shallow processing in production
may be more difficult to spot. If learners’ reliance on shallow processing ultimately
reflects inadequacies of the L2 grammar, we would further expect that individual
WM differences, as opposed to, for example, factors like proficiency or amount of
exposure, have little or no effect on L2 parsing performance. Although few studies
have investigated the influence of WM on L2 processing, the results available thus
far seem to confirm this prediction (see Felser & Roberts, 2005; Juffs, 2004, 2005;
Sato & Felser, 2005).

Next, let us return to the question of L1 transfer in processing. Given the
processing model outline above, we would expect L1 transfer to influence L2
processing only indirectly, as a consequence of one or more of the knowledge
sources that feed the processing system being affected by properties of the L1.
Frenck-Mestre and Pynte’s (1997) observation that ambiguity resolution in the
L2 was influenced by argument structure differences between L1/L2 translation
equivalents, for instance, provides an example of lexically based transfer (see
also Juffs, 1998). Much of the research within the competition model moreover
suggests that the degree to which learners exploit different types of surface cue
in L2 comprehension may be influenced by properties of their L1 (MacWhinney,
1997). To our knowledge, clear evidence of the L1 competence grammar affecting
the real-time parsing of complex grammatical structures in the L2, on the other
hand, has not yet been found.

Finally, it should be noted that the SSH differs from Ullman’s (2001) and
Paradis’ (2004) models in several respects. Contrary to these models, the SSH is
a psycholinguistic hypothesis that remains essentially neutral with respect to the
question of the possible neurophysiological localization of shallow versus deep
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Figure 1. Of the two routes to interpretation available in principle, full parsing is restricted in L2 sentence processing because of inadequacies
of the L2 grammar.
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processing. We also do not necessarily subscribe to the idea that learners draw
predominantly on declarative knowledge sources when processing their L2. Shal-
low processing may well involve the application of procedural knowledge, such
as pragmatic inferencing. The SSH further differs from the above models in that
it differentiates between relatively simple morphological rules (which learners
may be able to employ in a nativelike fashion) and the computation of complex
syntactic representations (which is predicted to remain problematic even for ad-
vanced L2 learners). Note, however, that in contrast to what Ullman says, the SSH
does not rule out the possibility that for some bilingual populations, nativelike
performance may extend to linguistic domains other than those mentioned above,
or in our article. We would expect, however, that although “proceduralization”
(which, in the present context, might be understood as referring to learners’ use
of the full parsing route) may be possible for some learners, the availability of full
parsing will typically remain restricted even at later stages of L2 learning.

THEORETICAL AND PRACTICAL IMPLICATIONS

Turning to more general issues, Duffield points out that given that the grammar
and the parser are closely intertwined, a clear distinction between grammatical
competence and parsing performance may not, in fact, be possible, and Juffs
wonders how the concept of shallow processing might fit with current theories of
grammar such as Chomsky’s (1995) minimalist framework. Several commentators
have raised questions regarding the implications of the SSH for language devel-
opment. Carroll and Juffs point out that the SSH should ultimately be integrated
into a more comprehensive theory of L2 acquisition or learning. Birdsong, Gillon
Dowens, and Carreiras and Libben all ask whether L2 learners can ever acquire
nativelike parsing routines, and Gillon Dowens and Carreiras wonder whether this
may be subject to a critical period. Juffs, furthermore, asks about the possible
pedagogical implications of the SSH.

We would like to reemphasize that contrary to Duffield’s understanding of
the SSH, we do not claim that the observed L1/L2 performance differences reflect
mere processing differences, nor do we assume that “a particular piece of linguistic
performance [. . .] is uniquely due to the grammar or to the processing system.”
As outlined above, we do, in fact, think that the opposite holds true: L2 processing
is different because of inadequacies of the L2 grammar. That is, the L2 parser
will be unable to successfully apply even universal processing mechanisms (such
as minimal attachment) if the L2 grammar fails to provide sufficient grammatical
information. Although most of the learner groups we examined had demonstrated
a high level of L2 proficiency, their being able to provide nativelike off-line
judgments on the structures under investigation does not imply that the nature and
extent of their grammatical knowledge was nativelike. On-line tasks are believed to
reduce the degree to which participants are able to draw on “explicit” grammatical
knowledge during processing, which is why we think it important to supplement
off-line data with corresponding on-line data.

In response to Juffs’ question of whether L2 learners are capable of feature
checking in the sense of Chomsky (1995), we would like to point out that being
able to establish a semantic link between, for example, a fronted wh- phrase and
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its subcategorizer during comprehension does not, in our view, imply that any
checking of formal (specifically, uninterpretable) features takes place. As success-
ful feature checking is usually thought to depend on properties of configurational
structure such as c-command, we would expect that during shallow processing,
nonlocal checking of formal (as opposed to semantic) features will not normally
be possible.

We agree with Carroll and Juffs that theories of language acquisition are in-
complete unless they also incorporate assumptions about processing. Given the
shortage of empirical data bearing on this issue, however, current models of how
grammatical competence and parsing performance may be linked in development
are primarily based on theoretical considerations (see, among others, Crain &
Wexler, 1999; Fodor, 1998a, 1998b, 1999; Gibson & Wexler, 1994; Truscott &
Sharwood Smith, 2004). An in-depth discussion of these models is beyond the
purpose and scope of this response, however. Note that for child L1 acquisition, the
continuity of parsing hypothesis that we argued for is consistent with the “parsing
to learn” approach to grammar building advocated by Fodor (1998a, 1999) and
others, which provides a solution to the acquisition paradox mentioned in our
article. For adult L2 learners, on the other hand, acquisition through parsing will
be a much more limited option if, as we have argued, L2 learners predominantly
use the shallow processing route to interpretation.

The extent to which some learner groups may nevertheless achieve nativelike
parsing performance remains to be determined. Gillon Dowens and Carreiras cite
evidence suggesting that highly proficient bilinguals who have spent a long time
immersed in the L2 may process both gender and number agreement in a similar
way to native speakers (Gillon-Dowens, Barber, Vergara, & Carreiras, 2004), and
Birdsong mentions results from Golato (2002) that indicate that some L2-dominant
bilinguals may use nativelike word segmentation strategies. Observe, however, that
as in Hahne et al.’s (2006) and Sabourin’s (2003) studies, the domains in which
nonnative speakers show evidence of nativelike processing are again local ones,
in the sense specified above.

Some studies have shown that age of acquisition is a crucial factor in L2
processing (e.g., Weber-Fox & Neville, 1996), suggesting that the availability
of the full parsing route in L2 acquisition may be subject to a critical period.
Whether the reduced availability of full parsing in late L2 acquisition is ultimately
due to neurobiological changes occurring around puberty (as has been suggested
by Ullman, 2004), or whether this is a secondary consequence of the increase in
size and accessibility of relevant extragrammatical knowledge during adolescence,
we are unable to tell.

Finally, let us briefly consider the possible implications of the SSH for language
teaching, a point raised by Juffs. If the SSH is correct, then it does indeed seem that
a stronger than usual focus on formal properties of the L2 grammar (rather than on
pragmatics) is called for. To the extent that “processing instruction” (VanPatten,
1996, 2004) or other “focus on form” techniques (e.g., Long & Robinson, 1998;
Williams, 1995) can help learners develop a more nativelike L2 grammar, they
will also pave the way for nativelike processing performance. Observe, however,
that the above conclusion holds true only if the attainment of nativelike, implicit
competence and processing abilities are considered to be important goals of L2
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learning. As several studies have shown, many L2 learners manage to develop
virtually nativelike comprehension (and possibly also, production) abilities with-
out necessarily showing nativelike processing performance. In the absence of
any comparative studies investigating the effect of different teaching methods on
learners’ parsing abilities, it is still unclear to what extent full parsing can be
taught. Depending on the definition of learning goals, time limitations, and other
constraints that formal language instruction may be subject to, some teachers
may wish to prioritize on vocabulary building, comprehension strategies, and
communicative skills rather than on grammar or processing instruction. Ostriches
may have lost their ability to fly, but they can be pretty good runners.

As a concluding note, we would like to highlight the comparative approach
of our research program, which we think turned out to be extremely useful.
Different linguistic phenomena (morphology, syntax) were studied in two groups
of language learners (children and adults) using a variety of experimental methods.
An approach that relies on different experimental methods is likely to avoid, or
at least reduce, uncertainties arising from weaknesses of individual techniques,
gaps in particular data sets, or potentially confounding factors. In our view, the
comparative investigation of child L1 and adult L2 processing is particularly
useful because, if child L1 processing largely involves full parsing whereas much
of L2 grammatical processing is “shallow,” then comparing L1 and L2 learners’
processing performance will allow us to systematically study the properties of the
two processing routes, for example, how much of a language can be processed by
shallow parsing? Precisely which constructions require a full parse? Finally, the
comparison of morphological and syntactic phenomena in processing has revealed
interesting differences and similarities. Had we restricted our investigations to
either morphological or syntactic processing, our conclusions would have been
different, at least for L2 learners. Clearly, however, the studies we reported only
represent the beginnings of an emerging field of research, and further comparative
studies of different learner groups, different languages, and different linguistic
phenomena will be necessary to achieve a better understanding of grammatical
processing in language learners.

NOTES
1. Foucart and Frenck-Mestre (2004) report that local gender mismatches also elicited a

P600 effect in proficient German-speaking learners of French.
2. Further evidence for L2 learners’ lack of sensitivity to subject–verb agreement viola-

tions during processing includes the results from a reading-time study by Jiang (2004)
with Chinese-speaking learners of English.

3. Note further that some asymmetries in Tokowicz and MacWhinney’s (2005) materials
make it difficult to compare the three ungrammatical conditions directly. Their tense
omission condition involved sentences that lacked a finite auxiliary, that is, sentences
that were incomplete. This was not the case in the two other conditions, both of which
involved a local feature mismatch. The gender agreement condition moreover differed
from the other two in that the critical word was in sentence-final position, which raises
the possibility that the P600 effect here reflects end of sentence wrap up processes.
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4. Contrary to Townsend and Bever (2001), we do not assume, for example, that the initial
semantic analysis (or shallow processing, in our terms) normally precedes full parsing.
Townsend and Bever’s model, moreover, differs from ours in the level of syntactic
detail attributed to their “pseudosyntax” representations, the computation of which,
according to the authors, also involves “movement of wh-argument gaps [sic] into their
source location” (p. 228). The argument dependency model proposed by Schlesewsky
and Bornkessel (2004) also incorporates two parallel processing routes, a “thematic”
and a “syntactic” one. Their model differs from both Townsend and Bever’s model and
the one outlined here in several respects, though. A detailed critique of these models
is beyond the scope of this reply, however.

5. The issue of the grammar–parser relationship is still far from settled. Existing pro-
posals range from the idea that the internalized competence grammar is the parser
(Phillips, 1996, 2003; Weinberg, 1999) to the claim that “grammar” does not exist ex-
cept as a mere epiphenomenon reflecting the workings of a statistical parser (Bates &
MacWhinney, 1989). We have adopted the fairly standard view here that the grammar
feeds the parser, and that parsing is guided by additional, “least-effort” based processing
principles (compare, e.g., Crain & Fodor, 1985). Note that unlike the grammar, parsing
is subject to time constraints and capacity limitations. Computationally complex sen-
tences such as center-embedded structures, for example, tend to be difficult to process
even though they are licensed by the grammar.

6. Observe further that L2 learners’ overreliance on shallow processing is unlikely to be
conductive to the development of implicit L2 knowledge (or “proceduralization,” in
Ullman’s terms). As Gillon Dowens and Carreiras put it, shallow processing could be
“an early interlanguage feature of L2 sentence processing that continues to be effective,
and so employed, even at advanced learner stages.” It should be noted that, contrary
to what Gillon Dowens and Carreiras state, we do not assume that the learners we
tested were necessarily steady or end-state learners. Rather, we examined advanced
learners who had demonstrated nativelike or near-native knowledge of the relevant
grammatical domains in off-line tasks. As mentioned earlier, the extent to which end-
state learners, learners at the top end of the proficiency scale or L2-dominant learners
exhibit nativelike processing behavior remains yet to be established.
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