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1. Introduction
This study examines on-line processing of long-distance wh-dependencies in second language
(L2) English by first language (L1) Spanish and L1 Turkish speakers in comparison to a group of
native English speakers. We are particularly interested in the extent to which a [+wh-movement] L1
(Spanish) and a [-wh-movement] L1 (Turkish) influences the L2 processing of different types of whdependencies in the end-state L2 acquisition. We predict that irrespective of the L1 background, both
groups of L2 learners will be as accurate as native speakers in accepting grammatical and rejecting
ungrammatical wh-sentences and will demonstrate patterns of wh-parsing similar to those of native
speakers even if they might have slower response times (RTs) in online tasks.

2. Syntactic background: [±Wh-movement]
2.1. English and Spanish

English and Spanish are classified as languages that have overt wh-movement in the formation of
wh-questions. The moved wh-element checks its uninterpretable wh-feature against the interrogative
complementizer C0 (Chomsky, 2001). The following examples illustrate overt wh-movement in
English and Spanish, respectively. Note that Spanish, unlike English, exhibits obligatory subject-verb
inversion in clauses where the wh-phrase is extracted from an object position.
(1) Brian bought a new book.
Whati did Brian buy ti?
(2) a. Juan leyò
ese libro.
Juan read-PST that book.
leyò
b. ¿Què libroi
Which book read-PST
‘Which book did Juan read?’

Juan ti?
Juan
(Zagona, 2002:19)

2.1.1. Constraints on wh-movement
Ross (1967) identifies certain structures (e.g. complex NPs, relative clauses, subject NPs,
adjuncts) as islands, out of which wh-phrases cannot be extracted. Note in the following examples that
Spanish and English have similar constraints on wh-movement.1
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(3) The Complex NP Island Constraint
a. *Whati does James believe [the fact that Alison saw ti at work]?
b. *¿Quéi cree James [el hecho de que Alison vio ti en el trabajo]?
(4) The RC Island Constraint
a. *What does Jane visit [the architect who designed ti for her friend]?
b. *¿Quéi visita Jane [el arquitecto que diseñó ti para su amigo]?
(5) The Subject Island Constraint
a. *Whoi does the teacher believe [a story by ti] amuses the children?
b. *¿Quieni cree que la maestra cree [una historia de ti] divierte al niño?
(6) The Adjunct Island Constraint
a. *Whoi did Alison go to work [after she took ti to school]?
b. *¿A quiéni fue Alison a trabajar [después de que llevó ti a la escuela]?
Constraints on the locality of wh-movement were originally unified under the Subjacency
Principle, according to which a constituent may not move over more than one bounding node (S=IPs
and NPs were considered bounding nodes in English) (Chomsky, 1973). Island constraints were
subsequently reformulated by Huang (1982) (see also Chomsky 1986 for the mechanism described in
Barriers) via the Condition on Extraction Domain (CED), which draws on the notion of government to
account for the differential degree of ungrammaticality that occurs from extraction from noun
complements and wh-islands (weak islands) on one hand, and extraction from subjects and adjuncts
(strong islands), on the other. In recent Minimalist accounts, there are attempts to account for CED
effects through other syntactic tools such as the Multiple Spell-Out mechanism, which recasts Kayne’s
(1994) Linear Correspondence Axiom (e.g., Uriagereka, 1999; Nunes & Uriagereka, 2000¸ cf.
Stepanov, 2007) and to unify subject and adjunct extractions by a pre-linearization requirement for
derived positions (i.e., specifiers and adjuncts).
There is also a constraint on wh-movement in English regarding the position from which the
extraction is made and this is referred to as the that-trace effect, which prohibits long distance
movement of subjects which are immediately preceded by an overt complementizer. As can be seen in
(7a), the complementizer that blocks the antecedent government of the trace in subject position,
violating the Empty Category Principle (ECP). The movement from object position, however, does not
create the same ungrammaticality as the trace in that position is properly governed by a lexical head
(the verb) (as in 7c). Unlike English, Spanish obligatorily requires an overt complementizer que in
these structures. Nevertheless, embedded subject and object extraction over que are grammatical in
Spanish (see Chomsky, 1986; Chomsky & Lasnik, 1977; Pesetsky, 1982; Rizzi, 1990 among others for
different analyses of this phenomenon).
(7) That-trace effect
a. *Whoi does Mary think that [ti is from Argentina]?
b. ¿Quiéni piensa María que [ti es de Argentina]?
c. Whati did Joe think that [Mary bought ti]?
d. ¿Qué pensó José que [María compró ti]?

(Montrul et al., 2008: 95)
(Montrul, 2009: 239)

2.2. Turkish
Turkish is a wh-in-situ language2 with a basic SOV word order. Wh-phrases stay in their basegenerated positions in both main and embedded questions. Wh-phrases may take different case
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There are different accounts of Turkish wh-in-situ. Akar (1990) proposes that Turkish wh-phrases undergo LFmovement to SPEC,CP à la Huang (1982). Özsoy (1996) also holds an LF-movement account and following
Nishigauchi (1990), she proposes a pied-piping analysis for Turkish. Arslan (1999), on the other hand, argues, in
line with Aoun & Li (1993), that Turkish wh-words do not move at LF but they are co-indexed with the
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morphemes depending on their grammatical functions in the sentence. The following examples show
that unlike English and Spanish, no overt movement is required in Turkish.
(8) a. Ali bir kitap al-dı. (SOV)
Ali a book buy-PST
‘ Ali bought a book’
b. Ali ne
al-dı?
Ali what buy-PST
‘What did Ali buy?’

(wh-in-situ)

The example in (9) below illustrates an LF-representation of (8b):
Ali ti al-dı]? (Covert movement at LF)
(9) [Nei
What Ali
buy-PST
‘What did Ali buy’
Although Turkish is a wh-in-situ language, it has a wh-scrambling rule, whereby a wh-phrase moves to
sentence-initial position to satisfy certain discourse functions (Özsoy, 2009).
Ali ti al-dı]?
(10) [Ne-yii
What-Acc Ali
buy-PST
‘What did Ali buy’

(Overt movement via scrambling)

Wh-scrambling also applies long-distance (Özsoy, 2009: 224):
duy-mu!]]]?
(11) [CP Ne-yii [TPAylin [VP [CP [TP Melis’in [vP ti [VP ti be"en-di"-i-ni
What-ACC Aylin
Melis-GEN
like-NOM-3POSS-ACC hear-REP.PST
‘What did Aylin hear Melis liked?’

2.2.1. Island constraints in Turkish
Island constraints are relevant for both covert wh-movement and overt wh-scrambling in Turkish
(see Huang, 1982 and Nishigauchi, 1986; 1990 for island constraints in Chinese and Japanese). In
covert wh-movement, there is an argument-adjunct asymmetry and a case-marked adjunct/argument
vs. non-case-marked adjunct/argument asymmetry. In other words, case-marked arguments and casemarked adjuncts are exempt from island effects (Görgülü, 2006; #kizo"lu, 2007). Overt whscrambling, however, is island-sensitive except for the Genitive-marked subjects. That is, no element
other than the Genitive case-marked subjects can move out of clause without violating island
constraints (see Öztürk, to appear, for locality constraints in other Turkic languages). The following
examples illustrate island constraints in overt wh-scrambling:3
(12) The Complex NP Island Constraint
a. Ali [Emel’in kitap yaz-dı"-ı
Ali Emel-GEN book write-NOM-3POSS
‘Ali denied the claim that Emel wrote a book’

iddia-sı]-nı
yalanla-dı.
claim-3POSS-ACC deny-PST
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phonologically null [Qu]-operator in the C-domain (see also Görgülü, 2006 and #!sever, 2009 for analyses along
these lines).
3
As discussed earlier, all of the corresponding sentences in English are ungrammatical. The grammaticality
judgements on the English translations in these examples indicate whether or not the sentences are grammatical in
Turkish.
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b. Kim-ini
Ali [ ti kitap yaz-dı"-ı
iddia-sı]-nı
yalanla-dı?
Who-GEN
Ali
book write-NOM-3POSS claim-3POSS-ACC deny-PST
‘Whoi did Ali deny the claim that ti wrote a book?’
iddia-sı]-nı
yalanla-dı?
c. *Nei Ali [Emel’in ti yaz-dı"-ı
What Ali Emel-GEN write-NOM-3POSS claim-3POSS-ACC deny-PST
‘*Whati did Ali deny the claim that Emel wrote ti?’
(13) The RC Island Constraint
a. Ali
[[araba-yı
çal-an
Ali
car-ACC
steal-REL
‘Ali saw the man who stole the car’

adam]-ı
man-ACC

Ali
[[ti
çal-an
b. *Ne-yii
What-ACC
Ali
steal-REL
‘*Whati did Ali see the man who stole ti?’

adam]-ı
man-ACC

(14) The Subject Island Constraint
a. Sen-i
[kız-ın
Ali’yle
konu!-ma-sı]
You-ACC
girl-GEN Ali-COM talk-NOM-3POSS
‘That the girl talked with Ali annoyed you’
sen-i
[kız-ın
ti
b. *Kim-lei
Who-COM
you-ACC girl-GEN
‘*Who did that the girl talked with ti annoy you?’

gör-mü!.
see- REP.PST

gör-mü!?
see- REP.PST

sinirlendir-di.
annoy-PST

(OSV)

konu!-ma-sı]
sinirlendir-di?
talk-NOM-3POSS annoy-PST

sen-i
[ti Ali’yle
konu!-ma-sı]
c. ?Kim-ini
Who-GEN
you-ACC
Ali-COM talk-NOM-3POSS
‘*Who that ti talked with Ali annoyed you?’

sinirlendir-di?4
annoy-PST

(15) The Adjunct Island Constraint
a. Sen [Burak
ev-i
temizlerken]
kitap
oku-yor-du-n
You Burak
house-ACC
while-cleaning book
read-PRG-PST-2S
‘You were reading (a) book while Burak was cleaning the house’
temizlerken]
kitap
oku-yor-du-n?
b. *Kimi sen [ti ev-i
Who you
house-ACC
while-cleaning book
read-PRG-PST-2S
‘Who were you reading (a) book while ti was cleaning the house?’
sen
[Burak ti
temizlerken]
kitap
c. *Ne-yii
What-ACC
you
Burak
while-cleaning book
‘What were you reading (a) book while Burak was cleaning ti?’

oku-yor-du-n?
read-PST-PRG-2S

As can be seen in the example above, only genitive-marked subject extraction is allowed in overt
wh-scrambling in Turkish. Based on these observations, it has been suggested that island constraints
on movement have more to do with the nature (i.e., case-marked) of the extracted element rather than
the position it is extracted from (Meral, 2010). The fact that Turkish overt or covert wh-movement are
subject to island constraints might sensitize the L1 Turkish group in our study to island constraints in
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The grammaticality of extraction of the genitive-marked subject in this sentence with an OSV word order is
slightly degraded probably because the sentence includes two movement operations. We had to construct this
sentence as OSV because if we kept the SOV order here and did the extraction (i.e., ([Kimin Ali’yle konu!ması]
seni sinirlendirdi), we would end up with scrambling within the sentential island but not extraction out of the
island (B. Öztürk, personal communication, April 23, 2011).
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L2 English. However, unlike Turkish, case-related flexibility in wh-extraction is not present in
English. Therefore, it will be interesting to see whether L1 Turkish participants will still allow
extraction from certain domains in English on the model of the L1.
In terms of that-trace effects, Turkish neither patterns with English nor Spanish because the only
complementizer that would correspond to that is the form –ki (a form borrowed from Persian) but it is
not used productively in subordinate clauses and when it is used, it introduces a direct quote as in
Burak dedi ki “Aylin gelecek” (Burak said that “Aylin will come”). Nevertheless, this form is not
relevant in types of wh-questions in English and Spanish discussed earlier.

3. Previous research on L2 acquisition of wh-movement in English
Previous online studies have revealed inconclusive results as to the native-nonnative differences
and the role of [±wh-movement] L1 in processing wh-dependencies in the L2 English. One group of
researchers argues that it is not possible to achieve native-like syntactic parsing in the L2 (e.g. Clahsen
& Felser, 2006a, b; Felser & Roberts, 2007; Marinis et al., 2005). This position is referred to as the
‘Shallow Processing’ view because the assumption here is that adult L2 speakers do not have a fully
specified syntactic representation while parsing an incoming string of words and they merely depend
on lexical and semantic information rather than syntactic information in processing L2 sentences
(Clahsen & Felser, 2006a; b).
There are, however, studies showing that what looks like a competence problem in the L2 might
actually be a processing issue. It is suggested that L2 learners are generally slower in processing
complex sentences but they are not necessarily qualitatively different from native-speakers in terms of
parsing strategies (Juffs, 2005; Juffs & Harrington, 1995; 1996; White & Juffs, 1998; Williams et al.
2001). What has originally initiated this line of work is the observation that L2 learners, like native
speakers, fail to judge grammatical subject extractions as in (16) but do not show any problems in
judging sentences involving object extractions as in (17) (Schachter & Yip, 1990:380):
(16) Which booki did you say John believes ti offended many people?
(17) Which booki did you say John believes Bill should read ti?
Schachter and Yip suggest that in constructions such as (16), a Minimal Attachment Principle of
syntactic parsing (Frazier & Fodor, 1978) forces the parser to posit an empty category as the object of
the embedded verb ‘believe’. Nevertheless, the parser backtracks (i.e., attempts a reanalysis) upon
seeing another verb in that position. This accounts for why participants fail to accept certain
grammatical wh-constructions (particularly subject extractions) although they are able to reject
ungrammatical wh-sentences in grammaticality judgment tasks.
Juffs & Harrington (1995; 1996), White & Juffs (1998), and Juffs (2005) conducted a series of
online studies to test the asymmetry between long-distance subject and object extractions and to
examine native-non-native differences in terms of accuracy and RTs in processing of grammatical and
ungrammatical wh-extractions. In these studies, researchers tested different groups of L2 learners
coming from [+wh-movement] (e.g., Spanish) and [-wh-movement] L1s (e.g., Chinese, Japanese). In
line with previous observations, a subject-object asymmetry was found not only in L2 learners but also
in native English speakers, who are less accurate in processing subject extractions than object
extractions. Participants generally show this asymmetry in both finite (e.g., Whoi did Ann say ti likes
her friend?) and nonfinite (e.g., Whoi does Tom expect ti to fire the manager?) clauses (cf. Juffs,
2005). Furthermore, these studies show that the L2 learners are generally slower than native speakers
in online processing of (un)grammatical wh-extractions (see also Williams et al., 2001). Nevertheless,
accuracy-wise, L2 learners are found to be as accurate as native speakers across many wh-sentences.
With respect to the ungrammatical sentence types, some studies reveal that-trace violations as the most
difficult to detect for both native and non-native groups (White & Juffs, 1998) and some others show
that while native speakers fail to judge Subject island violations, L2 learners have problems in
detecting the ungrammaticality in Complex NP islands (Juffs & Harrington, 1995). Overall, these
studies suggest that adult L2 learners are sensitive to island constraints like native-speakers and their
problems are confined to difficulty in processing certain extractions. With respect to the role of L1,
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online studies noted above either reveal limited (e.g. Juffs, 2005) or no L1 influence (e.g. Marinis et al.
2005) in processing wh-extractions in L2 English.
The theoretical conceptualization of the role of L1 in L2 acquisition of wh-movement has changed
over the years (see Belikova & White, 2009 for a review). According to a commonly held view, the
availability of overt wh-fronting in the L1 should provide an advantage for L2 learners in judging whextractions in the L2. Conversely, a [-wh-movement] L1 is expected to impede native-like whprocessing in English (e.g., Juffs, 2005). Unlike these standard L1 transfer views, it has also been
suggested that L2 learners coming from a [-wh-movement] L1 might also construct English whquestions with native-like accuracy by means of topicalization or wh-scrambling but not via true whmovement (Hawkins & Chan, 1997; Hawkins & Hattori, 2006; cf. Umeda, 2005). Nevertheless,
Belikova & White (2009:219) suggest that in recent theorizing of wh-constraints (e.g., Uriagereka,
1999), it has become impossible to distinguish between the effects of the L1 and of UG. Specifically,
by making reference to complement-adjunct asymmetry in wh-extractions, they claim that given that
both [-wh-movement] and [+wh-movement] languages have subjects and adjuncts, general
computational mechanisms that render subjects and adjuncts inaccessible to extraction are universal.
Therefore once L2 learners with a [-wh-movement] L1 reset the wh-movement parameter to [+whmovement], they should be able to differentially treat ungrammaticality of extractions out of
complements and noncomplements via a subtle form of L1 transfer (Belikova & White, 2009:219).
Within this new conceptualization, it is predicted that L2 learners coming from a [-wh-movement]
L1 perform similarly to those coming from a [+wh-movement] L1 and to native speakers as they can
draw on their L1 in some sophisticated manner. It is important to note that success in the domain of
wh-extractions is not unexpected in views that hold that end-state L2 acquisition can eventually
become native-like irrespective of what the source of this successful attainment might be (i.e., UG, L1,
L2 input or complex interaction of all) (e.g., White & Juffs, 1998). The views that predict native-like
attainment in the end-state L2 in terms of abstract knowledge of wh-constraints (i.e., competence),
however, do not rule out the possibility that L2 learners might still be quantitatively different (i.e.,
slower in judgments and in recovery from incorrect parsing of wh-extractions) (e.g., Williams et al.,
2001). In contrast, as noted earlier, the Shallow Processing view does not envisage native-like
processing even in the L2 end-state.
Given this background, this study aims to examine potential differences (if any) between: 1)
native and end-state L2 English speakers; and 2) L1-Turkish and L1-Spanish learners in terms of RTs,
accuracy and patterns of parsing of (un)grammatical extractions. Specific research questions are
formulated as follows:
(1) Are the end-state speakers of L2 English as accurate and as fast as native English speakers at
judging long-distance wh-extractions?
(2) Is there a subject and object asymmetry in processing grammatical wh-extractions from finite
and non-finite sentences?
(3) What is the most difficult wh-extraction for native and non-native groups?
(4) Do the L1 syntactic properties influence the patterns of parsing in L2 wh-constructions?
As noted above, according to recent linguistic analyses, islands are by-products of some universal
computational principles operating in all languages as conditions of narrow syntax or of interface (see
Boeckx, 2008; Hornstein et al., 2007 for further discussions). Thus, this study (or any L2 study for that
matter) cannot differentiate between the role of L1 or UG (Belikova & White, 2009) in L2 acquisition
of wh-extractions. Equally successful results in the [+wh movement] and the [-wh-movement] groups
are expected under this theoretical position. Nevertheless, if results showed native-like performance
only in the Spanish group, this would suggest that island constraints operate differently in languages
with and without overt movement to the extent that [-wh-movement] L1 mechanisms do not make it
possible to access wh-constraints in the L2. Such finding would also suggest, in some traditional
sense, that UG is not directly available in adult L2 acquisition (e.g., Schachter, 1989; 1990; Johnson &
Newport, 1991).
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4. The study

4.1. Participants
Two groups of adult L2 learners participated in this study: 31 L1 Turkish- and 25 L1 Spanishspeakers of L2 English. In addition, 31 adult native English speakers were tested as the control group
in the study. The following table summarizes the background of the participants.
Table 1. Linguistic and demographic characteristics of participants
Mean age

Mean age
of first L2 exposure

Mean length of
stay in the UK/USA

L1 Turkish (n=31)

36 (range: 30-54; SD: 5)

11

8.6

L1 Spanish (n=25)

33 (range: 20-69; SD: 9)

11

5.9

Control (n=31)

37 (range: 19-58; SD: 11)

-

-

Turkish and Spanish speakers were similar in terms of age and age of first exposure to English
despite a slight difference in length of stay in an English-speaking country. All Turkish participants
received a Ph.D. degree at a university in the USA or UK. Similarly, most of the Spanish participants
either obtained a Ph.D. degree or were currently pursuing a Ph.D. at the University of Essex in the UK
or working at that university as a faculty member.5 Given this linguistic background we can assume
that all participants are very advanced L2 users, who have reached an end-state L2 acquisition. All of
the participants in the control group were exposed to English as home language and took their primary,
secondary, high school and university education in English. They were all either graduate students or
faculty members at the University of Essex in the UK or graduates of various universities in the UK or
the USA.

4.2. Tasks
In this study, an Online Grammaticality Judgment Task (OGJT) was presented in two conditions:
(1) the full-sentence condition to get an idea about the RTs spent on each sentence (White & Juffs,
1998; Juffs & Harrington, 1995), and (2) self-paced word-by-word reading with a moving window
display to identify specific loci of processing difficulty (Just, Carpenter, Woolley, 1982). In the full-sentence
condition, participants read and judged full sentences displayed on the computer screen one at a time.
In the word-by-word reading task, each sentence was presented one word at a time and as a new word
appeared, the preceding word disappeared from the screen. Again, the participants first read and then
judged the sentences. The presentation of items in each condition was randomized for each participant.

4.3. Materials and Procedure
Similar to the designs in Juffs & Harrington (1995) and White & Juffs (1998), we used five types
of grammatical (1a-e), and five types of ungrammatical biclausal wh-sentences (1f-j). Each sentence
type had 10 experimental sentences in it. Thus the OGJT included a total of 100 wh-questions (50
grammatical and 50 ungrammatical sentences). There were also 80 filler sentences.

4.3.1. Grammatical wh-sentences:
a. What does the woman think the plumber stole from the garage? (Object extraction/finite)
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One of the Spanish participants was not a faculty member but she had been working in an administrative office
at the University of Essex for 15 years. Three of the Spanish participants were faculty members at an Englishmedium university in Istanbul.
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b. What does the inspector think that the boy stole from home? (Object extraction/finite with
that)
c. Who does the manager expect to meet at work this morning? (Object extraction/nonfinite)
d. Who does the woman think stole the bicycle in the garage? (Subject extraction/finite)
e. Who does the manager expect to meet the job applicants today? (Subject extraction/
nonfinite)

4.3.2. Ungrammatical wh-sentences:
f. *What does James believe the fact that Alison saw at work? (Complex Noun Phrase Island)
g. *What does Jane visit the architect who designed for her friend? (Relative Clause Island)
h. *Who does the teacher believe a story by amuses the children? (Subject Island)
i. *Who did Alison go to work after she took to school? (Adjunct Island)
j. *Who do the police believe that attacked the man last night? (that-trace)
All experimental tasks were individually administered on a laptop using E-prime 2.0 (Schneider et
al., 2002) in two sessions, each of which took half an hour. In the first session, all participants took the
OGJT in the full-sentence condition. One week later, in the second session, they took the OGJT in the
self-paced word-by-word reading condition.

5. Results6
Mean accuracy scores and mean RTs which were 2.5 standard deviations below or above each
individual subject’s mean were excluded from the analyses. Four participants from the Spanish group,
who failed to achieve 60% accuracy in judging both grammatical and ungrammatical wh-sentences,
were excluded from the analysis in the moving window condition.

5.1. Self-paced word-by-word reading in the moving window condition: Accuracy results
from grammatical items
Mean accuracy scores (out of 10) for the five grammatical wh-extraction types are presented in
Table 2. The results from the two-way ANOVA conducted on mean accuracy scores for grammatical
wh-extraction types reveal an overall significant effect for language (F (2, 80) =9.36; p<.01); a
significant main effect for type (F (4,320) =54.91; p<.01), and a significant interaction of language and
type (F (8,320) =4.29; p<.01). Both L2 groups are significantly less accurate than native speakers, but
they are not different from each other. As for types, in line with previous research findings, subject
extraction from a nonfinite clause (SENONF) is significantly more difficult than the other types of
sentences for all groups. As can be seen in Table 2, the difference between the English native speakers
and the two L2 groups is significant. However, when the mean accuracy scores for the SENONF
sentences are excluded from the analysis, the difference between the English native speakers and the
Turkish group is no longer significant (p=.126), as is the difference between the English native
speakers and the Spanish learners (p=.49). In complete contrast to subject extraction, object extractions
from nonfinite clauses are the category on which all three groups are very accurate. This suggests that
all participants have a preference for object extraction (but not for subject extraction) from nonfinite
clauses. Nevertheless, the difference between subject and object extraction from finite clauses is not
statistically significant, suggesting that no such strong asymmetry holds in finite clauses (cf. Juffs,
2005).What is also interesting here is that the two L2 groups display exactly the same accuracy order
across the 5 grammatical sentence types from least accurate to most accurate:
SEFNONF<OEFFT<SEFF<OEFF<OEFNONF. This order also corresponds to a large extent to the
accuracy ordering we observe in the control group: SEFNONF<OEFFT<OEFNONF<SEFF<OEFF.
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Due to space limitations, we will only discuss the results of the moving window condition. Nevertheless, both
conditions revealed similar results across different sentence types.
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Table 2. Mean accuracy for grammatical wh-extractions in the moving window condition
Structure

Spanish (n=21)
Turkish (n=31)
English (n=31)
M
SD
M
SD
M
SD
OEFF (n=10)
8.71
1.10
8.84
1.50
9.71
.588
OEFFT (n=10)
8.24
1.55
8.13
1.45
7.81
1.89
OEFNONF (n=10)
8.81
1.47
9.26
.893
9.55
.850
SEFF (n=10)
8.57
1.80
8.71
1.32
9.58
.564
SENONF (n=10)
6.38
2.33
5.16
2.45
7.52
1.69
Overall (n=50)
8.14
1.65
8.02
1.52
8.83
1.12
OEFF (Object Extraction From Finite clause), OEFFT (Object Extraction From Finite clause with that),
OEFNONF (Object Extraction From Nonfinite clause), SEFF (Subject Extraction From Finite clause), SEFNONF
(Subject Extraction From Nonfinite Clause)

5.2. Self-paced word-by-word reading in the moving window condition: Overall RTs for
grammatical items
The RTs analyses are based on correct responses. Figure 1 displays mean RTs for grammatical
items.
Figure 1. Mean RTs for grammatical sentence types
7000

Mean RTs in ms

6000
5000
4000

Spanish
Turkish
English

3000
2000
1000
0
OEFF

OEFFT

OEFNONF

SEFF

SEFNONF

Grammatical types

As can be seen from Figure 1, the mean RT scores are parallel to the accuracy scores for
grammatical items (see Table 2) in the sense that participants are faster in sentence types on which
they are also more accurate. For example, all participants take the longest time to process SEFNONF
and the shortest time for OEFNONF. Recall that these are the least accurate and most accurate
sentence types, respectively. The RT results suggest that, as in the accuracy results, there is a subjectobject asymmetry in nonfinite clauses. Although the Spanish group appears to be slower than the two
other groups, all three groups are very similar in terms of the patterns of RTs they display across
different grammatical extractions.

5.3. RTs for subject extraction from nonfinite clauses
To understand the locus of difficulty in the SEFNONF clauses, which are the most difficult whsentences to judge/process, we analyzed the RTs in each region/word of these sentences. Figure 2
shows the mean RTs for each region. The results reveal that the RTs increase on the matrix verb
‘expect’. This increase is statistically significant (F (1, 78) =34.86; p<.01) and suggests that the parser
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initially integrates the wh-filler ‘who’ with an object gap as in (Whoi does the manager expect ti). The
mean RTs decreases when the parser encounters ‘to’, suggesting that the parser does not get surprised
at this point and possibly posits a subject trace as in (Whoi does the manager expect IP[ti to]). However,
the RTs start to increase significantly when the parser encounters the embedded verb ‘meet’ (F (1, 79)
=9.42; p<.05). This shows that the parser cancels the previous misanalysis of subject trace and posits a
PRO+an embedded object NP trace as in (Whoi does the managerk expect [CP[IP PROk to meet ti?]]).
The mean RT on the embedded determiner ‘the’ is significantly higher than the embedded verb ‘meet’
(F (1, 78) =10.21; p<.01), which suggests that the parser experiences a filled gap effect at the site of
the overt embedded object NP (the job applicants), where the parser expects an embedded object NP
trace. At this point, the parser makes a final reanalysis and integrates the wh-filler ‘who’ with the
subject trace in the embedded clause as in (Whoi does the manager expect [IP ti to meet the job
applicants?]). These findings are in line with the findings of Juffs & Harrington (1995: 493), who
suggest that the locus of the difficulty is the embedded object NP ‘the job applicants’, where all
participants experience a strong filled-gap effect. Following Pritchett’s Generalized Theta Attachment
theory (Pritchett, 1992), Juffs & Harrington (1995) suggest that processing of a subject wh-phrase
extracted from a nonfinite clause is more complex than a subject extraction from a finite clause
because in the former case, the parser makes three reanalyses: (1) from matrix object trace to
embedded subject trace; (2) from the subject trace to PRO+embedded object trace; (3) from PRO back
to the embedded subject trace.
Figure 2. Mean RTs for each word in the SEFNONF clauses
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5.4. Self-paced word-by-word reading in the moving window condition: Accuracy results
from ungrammatical items
As can be seen in Table 3, the mean accuracy scores in the two L2 groups are not very different
from those of the English native speakers, except for the sentences with that-trace violations. The
Spanish speakers perform worse than the other groups in rejecting wh-extraction with that-trace
violations.
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Table 3. Mean accuracy scores for ungrammatical wh-extraction types

7

Structure

Spanish (n=21)
M
SD

Turkish (n=31)
M
SD

English (n=31)
M
SD

AI (n=10)
CNPI (n=10)
RCI (n=10)
SI (n=10)
TT (n=10)
Overall (n=50)

9.52
8.76
9.29
8.43
2.95
7.79

9.23
8.77
9.55
8.16
4.32
8.01

9.55
9.65
9.77
7.23
7.87
8.80

.680
1.76
1.19
1.75
2.42
1.56

.884
1.36
.961
2.40
3.11
1.74

.850
.661
.617
2.45
2.36
1.39

AI (Adjunct Island), CNPI (Complex Noun Phrase Island), RCI (Relative Clause Island), SI (Subject Island), TT (That-trace)

A two-way ANOVA was conducted with language as the between-subjects factor and type as the
repeated within-subjects factor to examine variations in language group and type. The results indicate
an overall significant effect for language (F (2, 80) = 11.87; p<.01), a significant main effect for type
(F (4, 320) =95.86; p<.01), and a significant interaction for language and type (F (8, 320) = 13.25;
p<.01), which shows that the difference between language groups is statistically significant; and that
types are significantly different from each other. In pairwise comparisons of language groups and
types, it is found that the L2 groups are significantly different from the native speakers, but not
different from each other. The native speakers are significantly better than the two L2 groups at
judging ungrammatical wh-extractions.
A further ANOVA was conducted on mean accuracy scores for ungrammatical wh-extraction
types excluding the type with that-trace violations to see whether or not the difference between the two
L2 learners and the English native speakers is due to the L2 learners’ low accuracy in wh-extractions
with that-trace violations. The results of this analysis do not indicate a significant effect for language
(F (2, 80) = .207; p>.05), showing that the L2 learners are not significantly different from either the
English native speakers or from each other when the that-trace violation is excluded from the analysis.
This suggests that L2 learners are as successful as the English native speakers in correctly rejecting
wh-extractions with other types of island violations.
Among the five ungrammatical types, participants are least accurate at judging wh-sentences with
that-trace violations, followed by subject island violations. They are most accurate on relative clause
islands (M=9.54), and adjunct islands (M=9.43). This is unexpected in theoretical accounts that unify
subject and adjunct extractions as ‘strong islands’ (see Belikova & White, 2009 for further discussion
on this). Mean accuracy scores (M=9.06) for complex NP islands fall between the other sentence
types.
To examine differences in language groups by type, three separate ANOVAs were conducted with
type as the repeated within-subjects factor, one for each language group. The first ANOVA carried out
for the native speakers’ mean accuracy scores revealed a significant main effect for type (F (4, 120)
=18.22; p<.01), which indicates that English native speakers are significantly worse at both subject
island and that-trace violations compared to the other sentence types. The difference between these
two types is not statistically significant. No significant difference was observed among the other three
types. The second ANOVA carried out with mean accuracy scores of the Spanish speakers indicated a
significant main effect for type (F (4, 80) = 59.42; p<.01), which means that among the ungrammatical
sentence types, Spanish speakers are significantly less accurate at correctly judging that-trace
violations. Also, they have problems in correctly rejecting subject island violations but they are very
accurate on adjunct and relative clause islands. The third ANOVA conducted for Turkish speakers’
mean accuracy scores for the five types of wh-extractions revealed a significant main effect for type (F
(4, 120) =37.73; p<.01). This means that similar to the other groups, the Turkish group is significantly
less accurate at judging wh-sentences with that-trace violations. They are also significantly less

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7

Although we do not present the overall RTs for ungrammatical items here, it is important to note that they are in
line with the accuracy data shown in Table 3 here in the sense that the types of ungrammatical extractions which
triggerred more incorrect responses also took longer to process.
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accurate on subject islands, compared to the other three islands (AI, RCI and CNPI). In addition, they
perform significantly worse on the complex NP islands than adjunct island violations.

5.5. RTs for ungrammatical wh-sentences with that-trace violation in the moving window
condition
To understand the locus of difficulty in that-trace sentences, we did a separate analysis of the RTs
obtained in this category. Figure 3 provides the mean RTs for each word in such sentences.
Figure 3. Mean RTs for each word in that-trace sentences
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The results of statistical analysis indicate that in the initial part of the sentence, compared to the
other groups, the Spanish group spends a longer time at the main verb ‘believe’, which suggests that
the wh-filler ‘who’ might be initially integrated with an object gap. In the rest of the sentence, the
longest RTs are on the embedded verb ‘attacked’ for all groups (F (1, 70): 49.37, p<.01), which
suggests that this is the locus of difficulty. No significant difference is observed among the three
groups with respect to the amount of time spent on the embedded verb ‘attacked’ (F (2, 70): .556,
p>.05). This suggests that none of the groups was expecting a finite verb after the complementizer
‘that’.

5.6. Summary of the results
The RT results from the self paced word-by-word reading paradigm reveal that within the
grammatical category, while the most error-prone category for all participants is the subject extraction
from nonfinite clauses, the most accurately judged category is object extraction from nonfinite clauses.
The asymmetry between subject and object extractions is not as strong in the finite clauses. Although
no significant difference is found between the Spanish and the Turkish groups in terms of mean
accuracy, the L2 groups differ from the native speakers significantly in that respect. However, this
difference stems mainly from the mean accuracy scores on subject extraction from nonfinite clauses.
In other words, except for one particular type of extraction, L2 learners are as accurate as native
speakers. This finding suggests that sentences which are difficult to parse are more likely to be judged
as ungrammatical, possibly due to a failure to recover from misanalysis (Williams et al., 2001). In
terms of the pattern of processing, we find that in subject extraction from nonfinite clauses such as
Who does the manager expect to meet the job applicants?, both L2 groups and the native speakers
display the same reading pattern in each region, suggesting that all of them go through similar
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(re)analyses in parsing such constructions even if overall the L2 groups show longer reading times in
such sentences.
Results from the ungrammatical items reveal that except for that-trace violations, the Turkish and
Spanish speakers are as successful as the native speakers at correctly rejecting ungrammatical
extractions. It is important to note that that-trace is the most problematic category for all groups. It is
possible that each group might have failed to detect the violations in that-trace sentences for different
reasons. For the Spanish group, we can consider the possibility of L1 transfer because Spanish subject
NPs are allowed to move across complementizers. Recall that the Spanish group does not show any
problems with judging grammatical sentences involving object extraction from finite clauses with a
complementizer (OEFFT), an option which is available in L1 Spanish. It seems that they tend to accept
subject extractions in similar biclausal constructions as well. For the Turkish group, however, the L1
influence is not relevant because the equivalent sentences in Turkish are nominalized and do not have
a complementizer. In line with a recent line of research, we suggest that the Turkish and the control
groups’ tendency to accept these constructions might be related to a type of ‘linguistic illusion’ or
‘good enough’ representation, in which ungrammatical sentences are perceived as well-formed during
online implementation of grammatical constraints (e.g., Phillips et al., in press; Ferreira & Patson,
2007). Furthermore, results of the ungrammatical items also show that the accuracy hierarchy that we
obtained in ungrammatical items does not support the predictions made on the basis of the theoretical
classification of strong and weak islands because while adjunct and relative clause islands are the most
accurately judged categories, subject islands are one of the least accurately judged categories for all
groups. It is also important to note that the fact that L1 Turkish allows extraction of genitive casemarked subjects out of different islands in overt wh-scrambling does not in any way cause more
acceptance of ungrammatical extractions in the L2.

6. Conclusion
In reference to our research questions presented earlier, we can conclude that: 1) even if end-state
L2 learners are generally slower in processing wh-extractions in the L2, they are as accurate as native
speakers in accepting grammatical and rejecting ungrammatical extractions. This result is easily
uncovered when the extractions (subject extraction from nonfinite clauses and that-trace) that create
the most serious parsing problems are not included in the overall analyses. In addition, no difference is
found between L2 learners coming from a [+wh-movement] L1 (i.e., Spanish) and [-wh-movement] L1
(i.e., Turkish); 2) our findings reveal an asymmetry between subjects and objects in nonfinite clauses
but not in finite clauses; 3) the most difficult sentences to process (i.e., subject extraction from
nonfinite clauses and that-trace) are also found to be the least accurately judged constructions; 4)
except for the Spanish group’s results in that-trace violations, our results do not reveal any negative L1
influence either in accuracy or RTs or in the processing patterns.
In sum, our findings support earlier L2 processing research that suggests that it is possible for L2
learners to come to acquire L2 knowledge of island constraints (e.g., White & Juffs, 1998). These
results can be taken to support the recent theorizing that island effects are found in all languages
despite some variations in the patterns of extraction (Boeckx, 2008:167) and that the availability of
this general computational mechanism enables L2 learners to accomplish online implementation of
constraints in a manner which is not qualitatively different from that of native speakers.
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