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Research questions
1. Do both Jordanian Arabic and Mandarin L2 speakers of 

English, whose L1s lack wh-movement, use the Active Filler 
Strategy in their real-time sentence processing?

2. Do Jordanian Arabic and Mandarin L2 speakers of English 
make use of abstract syntactic knowledge in their real-time 
processing of English wh-sentences?

3. Arial 8 pt and has a line spacing of 1.1, it might be 
appropriate for the body text for your A0 poster, or 
you could choose the next one. This is Arial 8 pt 
and has a line spacing of 1.1, it might be 
appropriate for the body text for your A0 poster, or 
you could choose the next one.
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5. a. il-mudi:r s?al mi:n illi Ethan rɦ yqabil Sam 
the-manager asked who that Ethan will meet Sam
mʕ-uh brra il-maktab
with-him outside the-office.

b. jingli wen Ethan yao zai bangongshi wai
manager asked Ethan will at office outside
gen shui yiqi jian Sam
with who together meet Sam.
‘The manager asked who Ethan will meet Sam 
with outside the office.’

• These crosslinguistic differences may lead to 
between-group differences in processing of filler-gap 
dependencies in English.

Discussion
• Hypothesis 1 is confirmed: both groups slowed down at 

the filled gap site only in the wh-condition in the Filled 
Gap experiment. 

• Hypothesis 2 is not confirmed: there was no difference 
between the two L1 groups in relation to the size of the 
filled-gap effect. 

• Thus, both RQs receive a positive answer: 
• Both L1 groups appeared to use an Active Filler 

strategy equally.
• Both L1 groups appeared to make use of the 

abstract syntactic structure, in that they avoided 
positing a gap in the Relative Clause experiment. 

• The findings provide further evidence that L2 processing 
exploits the same syntactic knowledge (e.g. wh-
constraints) as L1 processing, even when the L1 does not 
employ the same syntax. 

• Further, L2 processing is modulated by proficiency, but 
crosslinguistic processing differences may not transfer to 
the L2. 

Method
Participants
• 40 L1 Jordanian Arabic and 40 L1 Mandarin speakers 

of L2 English
• Proficiency = upper intermediate (Oxford Quick 

Placement Test)

Experiment
• Replication of Canales’ (2012) self-paced reading 

task.
• Two sets of experimental sentences: “Filled Gap” 

(3a–b);  “Relative Clause Island” (4a-b)
• 20 pairs of sentences within each set:

• If-clause control sentence (3a, 4a)
• Wh-extraction sentence (3b, 4b)

• Two lists were created within each set of 
experimental sentences, so that each participant 
encountered only one of version of each pair. Filler 
sentences were included. 

• Word-by-word, noncumulative presentation: Dashes 
masked each word. Participants pressed a button to 
reveal the next word, and the previous word was re-
masked when the next one was revealed. 

L1 processing of filler-gap dependencies
• Previous research (Stowe 1986)  shows that when native 

speakers of English encounter a wh-phrase like who (3b), 
they attempt to posit a gap after each gap licensor (i.e., verb 
or preposition) they encounter. This means that they slow 
down at Amy in (3b) relative to Amy in the if-clause (3a). 

3   a. The  manager  asked  if   Ethan  will meet Amy with   
Jeff outside the office.

b. The manager asked  who Ethan will meet Amy with    
outside  the office.

• This provides evidence for incremental processing, 
employing an Active Filler strategy (Frazier & Clifton 1989).

• However, when native English speakers encounter who in 
(4b), there is no slowdown (relative to 4a) on James within 
the relative clause. This is evidence that speakers do no 
attempt to positive a gap here,  providing evidence of real-
time processing of the complex wh-island structure that 
prohibits wh-extraction from relative clauses (Ross 1967).

4  a. The doctor investigated if the nurse that vaccinated     
James last  April harmed the child at the hospital. 

b. The doctor investigated who the nurse [that vaccinated 
James last  April] harmed at the hospital. 

L2 processing of filler-gap 
dependencies
• Shallow Structure Hypothesis (Clahsen & Felser, 

2006) posits underuse of syntactic structure during 
real-time processing. 

• Some support for this from research on filler-gap 
integration: Marinis et al. (2005) found that L2 
English speakers’ reading times for long-distance 
wh-extraction did not show the same hallmark 
slowdowns as in native English speakers. 

• However, counterevidence from Canales (2012): 
• partial replication of Stowe’s (1986) 

experiment, with L1-Spanish L2-English;
• L2 speakers demonstrated slowdown at filled 

gap site (Amy in 3b) relative to superficially 
similar non-gap position (Amy in 3a);

• no difference in processing time for the 
potential filled gap site (4b) (i.e., James, if 
wh-movement constraints are not observed) 
compared with (4a).

• These findings (and others by Aldwayan et al., 
2010) suggest incremental filler-gap 
processing that is underpinned by full 
syntactic structure (including constraints on 
wh-movement).

• The present study sheds further light on L2 
processing of filler-gap dependencies, by 
comparing L2 English groups with contrasting L1s.

L1 properties
• Both languages make use of resumptive pronouns 

in relative clauses. This is taken as evidence of lack 
of wh-movement (e.g., Haegeman, 1994). 

• Word order in embedded wh-questions and relative 
clauses differs between Jordanian Arabic (5a) and 
Mandarin (5b). 

• In Jordanian Arabic, the head of the 
dependency in (5a), mi:n ‘who’, precedes the 
filler (i.e., the resumptive pronoun on the verb). 
Similarly, relative clauses are head-initial.

• In Mandarin, the wh-word shui ‘who’ is in situ 
(5b), and relative clauses are head-final.

• Processing research with L1 Mandarin speakers has 
found evidence of an Active Gap strategy (Ng 2008) 
in contrast to the Active Filler strategy found when 
fillers precede gaps (Frazier & Clifton 1989). 

• The Mandarin group had overall faster RTs than the 
Jordanian Arabic group, but no meaningful interactions 
involving L1 were found. 

• The three-way interactions of Experiment × Condition ×
Proficiency were significant (Filled gap region: β = 
−0.005, t = −2.758, p = .007; Spillover: β = −0.003, t = 
−2.529, p = .014).

• Follow-up nested models (Experiment / Condition / 
Proficiency) confirm that the significant three-way 
interactions were due to (i) RTs being higher in the wh-
condition than in the if-condition in just the Filled Gap 
experiment and not the Relative Clause experiment; and 
(ii) this difference between the wh- and if- conditions 
getting bigger with increasing proficiency. 

Hypothesis 1:
Building on previous findings, both groups will exhibit 
native-like processing. Specifically: 

Both groups will exhibit slower reading at the filled 
gap position (Amy) in the embedded wh-clause in 
(3b) than in the same position in the corresponding if-
clause control sentence (3a); and, there will be no 
difference in reading time at the non-licensed gap 
position (James) within the relative clause in (4b) 
compared with the same position in the 
corresponding if-clause control sentence (4a).

Hypothesis 2:
Considering use of an Active Filler strategy in native 
Jordanian Arabic compared with an Active Gap 
strategy in Mandarin, L1-based differences may 
arise. Specifically:

The L1-Jordanian Arabic group may demonstrate a 
more robust filled-gap effect than the Mandarin 
speakers of English (i.e., a bigger slowdown at the 
filled object gap site (Amy) in (3b))

Results 
• Mean raw reading times (RTs) are presented for each 

experiment set and for each group in Figures 1–4. The 
critical regions are highlighted.

• Visual inspection suggests that in the Filled Gap 
experiment both groups have slower RTs at the critical  
regions in the wh-extraction sentences than the control 
sentences (Fig. 1–2); while in the Relative Clause 
experiment there is very little difference in RTs at the 
critical regions (Fig. 3–4).

• The RTs from the filled gap and spillover regions were 
analysed using linear mixed effects models with 
Experiment, Condition (wh v. if), L1 and proficiency as 
fixed effects; participants and items as random effects. 
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