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Abstract:

The process where a speaker uses a non-canonical (SVO) over canonical word order
(SOV) has been termed as scrambling. Unlike a strict word order language like English,
the free word order language like Hindi allows scrambling of words. When the position
of the word changes in a sentence, the position of their grammatical status also
changes. Therefore, it is important to study underlying processing mechanisms arising
out of such variations. Some studies on different languages have shown that canonical
sentence structures are better processed than the non-canonical structures (Kim,
Koizumi & Ikuta, 2009, Erdocia et al., 2009). In a previous behavioural study, we have
shown that the canonical word order is not processed faster than the other word orders
in Hindi (Mishra, Pandey & Srinivasan, 2011). Working memory plays a critical role in

processing sentences with different word orders. The results from the study indicate
that processing speed depends on the distance between the subject and the verb, thus
supporting a locality dependent working memory based model of sentence processing.
We do not fully understand the neural mechanisms underlying scrambling especially in
the context of semantic anomaly detection among Hindi-English bilinguals.
Several ERP studies have employed semantically anomalous sentences in studying
sentence comprehension (Kutas & Hillyard, 1984). Researchers in studying child
language (de Villiers & de Villiers, 1972), in aggramatic aphasics (Kolk & Weijts, 1996),
and in the ERP paradigm (Kuperberg et al., 2006) have used judgment of a semantically
anomalous sentence as a sensitive task to explore the capabilities of the language
processor. However, very few studies have explored the effect of sentential structure
(word order) in the context of semantic anomaly detection. Since most of the research
available on sentence processing has concentrated on English, it is important to study a
free word order language like Hindi from a processing point of view.
We also investigated the role of proficiency (especially in L2) and measured the effects
of these variables on different ERP components (N400, ELAN). The participants were
checked for their proficiency (a composite score of participant’s reading and
understanding, speaking and writing skills) both in L1 and L2. Perfectly syntactically
grammatical sentences with three word orders SOV, OSV and SVO were used in the
study. We made the sentences anomalous by making the subject impossible to be used
with the verb, that is, violation of selectional restriction of the verb (Chomsky, 1965).
The data was recorded using a 64 channel electrode neuroscan system. The words were
presented in sequence at the centre of the screen for 300 ms with an interval of 500 ms
between words. Participants made a semantic judgment regarding the meaningfulness (
acceptability or appropriateness) of the sentence after the offset of the last word.
In the behavioural results, we found differences for different word orders even for nonanomalous sentences. The pattern of results suggests that the canonical word order
does not necessarily have a processing advantage in terms of speed and accuracy over
non-canonical orders. EEG waveforms for each condition for the critical verb were
averaged to get the ERP’s and the amplitudes of different components from different
electrodes was subjected to a 2(group) X 2(anomaly) X 3(word order) repeated
measures ANOVA. Our preliminary results show differences in ERP amplitudes based on
differences in the word order as a function of proficiency. Clear differences in the N400
amplitudes were seen predominantly in the left (Left parietal electrodes). Highly
proficient participants in both Hindi and English showed larger amplitude compared to
the group that was high proficiency in Hindi and low proficiency in English. The
multilingual context affects sentence processing in L1, i.e. the processing of sentences
with different word orders in Hindi is affected by proficiency in English. Further studies
would be needed to understand the role of proficiency in different languages in
sentence comprehension.
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