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ABSTRACT 

This presentation reports on a study of the effects of 
sentence context and local acoustic structure on online 
speech processing. Subjects were beginner learners of L2 
and an L1 speaker control group. Results show that the L2 
data differed from the L1 control group in being strongly 
influenced by sentential context in their categorisations and 
response time patterns. The findings give some evidence 
for a different processing strategy in L1 and L2. In L2, 
higher- level linguistic information immediately influences 
phonemic categorisation, whilst this did not occur in L1. 
Initial speech processing in L1 was largely independent 
from semantics. This suggests that fluency in L2 has an 
effect on processing strategies. 

1. INTRODUCTION 

The study was within the cross modal semantic priming 
paradigm and examined how subjects categorised a target 
word which was embedded in biased and neutral semantic 
contexts. A control condition where the target word in 
isolation was embedded in pink noise was also used. Using 
the same experimental technique, previous research has 
found immediate effects of sentence context in 
identification tasks with L1 speakers [1], but not in lexical 
decision tasks [2]. Less is known however about L2 
learners’ identification strategies in the same type of tasks. 
Their response strategies may reveal something about a 
possible different processing of L1 and L2 and the question 
whether L1 is learnt differently from L2 or not [4]. 

2. BACKGROUND 

This research is connected to the question of whether initial 
sentence processing is context independent or not. In 
context independent speech processing, word recognition is 
independent from semantics but may be changed at a later 
stage when the semantic information is available, as 
predicted by the modularity hypothesis [5]. Such 
processing strategies may be modelled in autonomous 
models such as Merge which allow only for prelexical (i.e. 
phonetic) information to influence the initial percept [12]. 
However, other types of speech processing models allow 
higher-level linguistic information to be available 
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diately. Interactive models such as TRACE [9] allow 
edback from the lexical level to the phonemic level 
allowing lexical information to revise the initial 
tic decision. 

rocessing models thus have different interpretations 
 Ganong effect [7] which reveals that an ambiguous 
nt is more likely to be categorised as the segment that 

s in a real word in a word to non-word continuum, e.g. 
-DYPE. According to an interactive account, this is 
 feedback from the lexical to the phonetic level which 
 the processing towards the real word. An 
omous account may explain the same effect as 
ly lexical processing because of lack of phonetic 
ation or as phonetic processing due to a statistical 

ivity towards the real word [11]. 

o accounts also have different ways of explaining 
nd fast responses. Slow responses may be explained 
 autonomous model as based on there being 
icient time for the lexical information to enable 
l processing or as based on a slow bottom-up process 
 poor quality phonetic input. An interactive model 
xplain it as semantic information interacting with the 
tic processing slowing down the perception process 
se the output does not make sense. Fast responses are 
quently due to top-down processing working 
ssfully. In an autonomous model, fast responses may 
e to an unfinished syntactic processing automatically 
 biased towards the real word or due to the lexical 
winning over the phonetic route. 

 studies have found initial context independence for 
uous target words embedded in semantically biased 
r sentences, thus supporting an autonomous account 
. Connine (1987) interpreted semantic information as 
g only post-perceptual phonological influence as 
tically clear words could be categorised on the basis 
netic information alone uninfluenced by the semantic 
t. There was a semantic bias effect for ambiguous 

li but no response time advantage was found for these 
tically congruent stimuli. The advantage was only for 

uent endpoint stimuli that could be categorised solely 
ustic information meaning that the bias increased the 

ssing speed when the acoustic information was clear. 
lphen and McQueen (2001) found the same effects 
an ambiguous word was embedded in various carrier 
ces. Results suggested that sentential context was 



available for only about 500 ms after presentation of the 
ambiguous stimulus. They argued that it was limited to 
biasing the lexical decision when the syntactic processing 
was incomplete. Contrary to these findings Borsky et al. 
(1998) found an immediate effect of sentential context in an 
identification study where ambiguous words were 
embedded in semantically biased sentences. In addition to 
having an effect on responses, semantic context was found 
to have an effect on the response times both for acoustically 
clear endpoints and ambiguous midpoint stimuli, with 
faster responses for congruent stimuli. This was interpreted 
as an effect of higher-level linguistic information on the 
initial phonetic processing. In a related lexical decision 
study however, initial processing was found to be 
independent from semantics [2]. 

Whilst the above studies all have dealt with L1 processing, 
less is known about L2 speakers’ strategies in initial 
processing of ambiguous words, as bilingual sentence 
processing is a relatively new field. Fluency in L2 is 
regarded as a factor that has an impact on the processing 
strategies: fluent L2 speakers may adopt a processing 
strategy similar to L1 speakers, whilst less fluent speakers 
may depend on another strategy [8]. 

3. METHODOLOGY 

The present cross modal semantic priming study included 
beginner Norwegian learners of English and a native 
English speaker control group. The visual probe (GOAT or 
COAT) was presented in two different temporal conditions, 
direct offset and slightly delayed in relation to the auditory 
prime which was embedded in a sentence. This was done to 
examine whether there were immediate contextual effects 
from the semantic information or not. The delay was 
approximately 200 ms (the onset of the visual probe was 
after ‘in the’ (see below) and did not introduce more 
semantic context, only more time). The target stimuli were 
from a 6-step GOAT to COAT continuum differing only on 
the temporal cue for VOT. Aspiration noise was deleted 
from the midpoint of the noise in 12 ms steps, creating a 
VOT continuum from 6 ms to 66 ms VOT measured from 
the burst release to the onset of voicing. The sentences were 
of the types: 

The busy farmer hurried to milk the GOAT/COAT in the 
kitchen garden. 

The careful tailor had to dry-clean the GOAT/COAT in the 
back bedroom. 

The clever grandma saved to buy the GOAT/COAT in the 
local market. 

The former two sentences are here biased towards a GOAT 
and COAT interpretation, respectively. The latter sentence 
is assumed to have a neutral bias. A random selection of 
sentences was tested for semantic bias with a group of 
native English speakers that did not take part in the 
experiment. This revealed that the biased sentences had a 
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The b
semantic bias and the neutral sentences could be 
leted with either COAT or GOAT. All experimental 
ces were unique. The pink noise condition was 
ed to examine how the acoustic structure alone had 
ect on the processing. The duration of the noise both 
 and after the stimulus was equivalent to the mean 
on of the linguistic sentences. 

timulus presentation was controlled by a computer 
m that also recorded responses and response times. 
bjects were instructed to pay attention to both sound 
eaning of the sentences and press YES or NO on a 
se box as fast as possible (i.e. YES if the material on 

reen is identical to the word in the sentence, NO if 
he sentences were randomised and presented in 36 

locks. Each acoustic stimulus occurred 6 times in the 
ontexts and 12 times in the neutral and pink noise 
l conditions. In total each subject responded to 216 
mental sentences. There was also an 18 trial block of 
g sentences to familiarize the subjects with the task. 
of the two main informant groups had 30 subjects. 
rst half was tested in the direct offset condition and 
econd half in the delayed offset condition. The 
ers of the L2 beginner group were selected on the 
of their performance on a language test (average age 
veryone in the L1 group was a native English speaker 
ge age 18). 

4. RESULTS 

2 beginner data show an immediate effect of both 
tic context and VOT as well as an effect of their 

ction on phoneme categorisation (Binary logistic 
sion, p<0.0001). There is a shift in the categorisation 
ds the semantically congruent lexical item for low and 

OT values depending on the sentence bias. Neutral 
tial condition and pink noise show identifications in 
ea between the biased contexts, which clearly 
tes the effect of semantic context. The delayed offset 
tion did not vary significantly from the direct 
tion but categorisations of extreme VOT values were 
congruent with the semantic context. 
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e 1: Categorisations by L2 beginners, direct offset 

iased sentential contexts have also faster response 



times if the VOT values and corresponding target words are 
congruent with the sentence context (ANOVA General 
Linear Model, p<0.0001). There was also an effect of VOT 
(p<0.0001) and context*VOT (p<0.0001). Response times 
for the neutral sentential context and pink noise condition 
fall throughout the continuum from low to high VOT 
values. The target words embedded in pink noise have 
faster responses overall compared with the words 
embedded in sentential contexts. Response times to 
extreme VOT values were more congruent with the 
semantic context in the delayed probe position (p<0.0001). 
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Figure 2: Response times, L2 beginners, direct offset 

The L1 data do not show the same pattern. Though target 
words showed an effect of the sentential bias in the direct 
condition, the effect was small and not significant. 
However, categorisations were significantly affected by the 
acoustic structure of the target word (BLR, p<0.0001). The 
figure below shows the categorisations by the L1 speakers 
in the direct offset condition.  
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Figure 3: Categorisations by L1 speakers, direct offset 

The response times fell throughout the continuum 
reflecting the acoustic manipulation of the target word. 
There was a significant effect of context on response times 
(GLM, p<0.0001) and a significant effect was found for 
VOT (p<0.0001) and their interaction (p<0.05). The L1 
response time pattern was significantly different from the 
L2 beginner group in both immediate (BLR, p<0.0001) and 
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e 4: Response times, L1 speakers, direct offset 

1 group delayed temporal condition revealed a 
er and significant semantic effect on categorisations 
1) and response times (p<0.0001), which is 
tent with previous studies, e.g. Borsky et al. (2000). 
lphen and McQueen (2001) argue however that the 
ce between prime and semantic context influences 
teraction: A span of more than six syllables will 
e the contextual effect. In the present study the 
ce was two syllables, i.e. at the offset of ‘in the’. 

sponse times below 1000 ms were also examined in 
to tap into the very early perception process [6]. The 
ginners’ response times were slower to midpoint VOT 
i and there were differences between the endpoint 
values. The neutral sentences took a longer time for 
T values than the biased sentences. For L1 speakers 
as no significant effect of context on responses but a 

er effect of context on the response times with the 
l and GOAT biased sentences taking more time for 
 VOT values. This may give some support to the 
by van Alphen and McQueen (2001) that unfinished 
tic processing utilises higher-level linguistic 
ation in the perception process for a limited time 
 and hence biases the percept for ambiguous stimuli. 
 present study, though, the syntactic processing must 
sidered finished. The top-down biasing can possibly 
ended to include unfinished semantic processing. 

5. DISCUSSION 

ndings indicate different processing strategies for the 
ubject groups. The L2 data give support to a 
sing model where higher-level linguistic information 
e to interact with the phonetic information in the 
 processing and may lead to a revision of this initial 
mic decision. The L1 data on the other hand support 
ount where the initial phonemic processing is largely 



independent from semantics. When the response time 
patterns between the informant groups are compared, a 
different pattern can also be observed. For the L2 beginner 
group, context is more significant than acoustic structure. 
For the L1 group, the order is reversed.  

It could be argued that the findings can be modelled 
according to either view of speech processing. The L2 
beginner data can also be explained using a modular 
account. The VOT manipulation involved deleting parts of 
the aspiration noise, which degraded the phonetic 
information. In turn, this may have led to increased 
contextual effects on the categorisation of the segment [10]. 
One could then assume that the lexical processing would be 
faster than the phonetic processing and the response would 
be the word that suited the semantic context. This does not 
hold for the L1 data. Although their categorisations were 
not significantly influenced, their response times were. 
Hence one may argue that there was an interaction between 
phonetic and semantic information during the initial 
processing but the phonetic route won. This may explain 
the performance of the L1 group below 1000 ms. 

The results also indicate that more time to think leads to 
stronger semantic effects, contrary to claims by van Alphen 
and McQueen (2001), but supported by e.g. Borsky et al. 
(2000) and Pitt (2000) who claim that allowing more time 
to make a decision will lead to influence of context, as 
phonetic and semantic information will have had time to 
interact. 
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