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Results
N300?

early positivity

• A growing body of research has shown distinct neural patterns for different 
domains of visual input such as faces, words, and objects.

• With ERPs, several different components are sensitive to stimuli in these 
domains.

• The N400 component, which is modulated by both words and pictures, 
reflects a-modal semantic processing.
• The N300 is only seen during picture processing (McPherson & Holcomb, 
1999) and reflects object specific processing. 
• The P150, which is larger to words than pictures (Schendan et al., 1998)
• Finally, the N170, which differs in its lateralization (Maurer et al., 2008).

Th t t d d b t bj t d i t di tl d

• As can be seen in Figure 1, words and pictures diverged just before 
200ms in Mandarin speakers with Chinese words and English speakers 
with English words, similar to the P150 effect reported by Schendan et al. 
(1998).

• In the latency window of 300-550ms, all groups showed negative-going 
ERPs for pictures. 

• Mandarin speakers viewing Chinese and English speakers viewing 
English showed a negativity for words as well, but English speakers 
viewing Chinese words produced very little negativity at central and 
posterior sites (Figure 1 right).

N400

• The current study used a between-subject design to directly compare word 
and picture processing in three groups: 1. native Chinese speakers viewing 
Chinese characters and simple line drawings; 2. native English speakers 
viewing English words and simple line drawings, and 3. native English 
speakers viewing Chinese characters and simple line drawings.

• Three predictions:
• There would be N300 and N400 effects to pictures, but only groups 
viewing words in their native languages will show the N400 effects to 
words. 
• The P150 and N170 would differ as a function of language experience.
• Chinese characters would produce a larger N300 than English words.
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• There were also early effects at the posterior lateral sites (T5/6) which 
differentiated the 3 groups.

Fig. 1  Grand average ERPs for pictures (solid) and pictures (dotted). Stimulus onset is the vertical calibration bar and negative is up.
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Conclusions

Fig. 4 32-Channel Montage; positions of 
the Prefrontal, Central, and Occipital sites 
in Fig. 1, and T5/6 in Fig. 3 are highlighted 
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Method
Experiment 1 – Mandarin Chinese Speakers, Pictures & Chinese words
• 20 participants (13 female, mean age = 24.2 years) 

•right-handed native speakers of Mandarin Chinese 
• 368 trials of a Semantic Categorization Task (participants were instructed to 
press a button to all human body parts (15% of trials)

• 160 black and white line drawings of concrete objects (Snodgrass & 
Vanderwart, 1980) Conclusions

• On the whole, results from Mandarin speakers viewing Chinese words and 
English speakers viewing English words were quite similar, suggesting that 
Mandarin speakers and English speakers viewing stimuli from their native 
languages do not process them in qualitatively different ways  -- at least in the 
time frame of the P150, N300 and N400 components.

• The one piece of contradictory evidence to this conclusion was what appears 
to be an N170 effect which was only apparent in English speakers viewing 
English words and viewing pictures. 
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Vanderwart, 1980) 
• 160 corresponding Chinese words in simplified script
• 48 human body part probe trials

• 24 pictures
• 24 words

• All trials presented in a random order in a mixed block
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• Finally, while subjects in Experiment 1 (Mandarin speakers) and 3 (English 
speakers viewing Chinese) saw the same set of stimuli, they produced a very 
different pattern of effects. In particular, there was no evidence of an N400 to 
Chinese words in the English monolinguals, while there was a robust N400 to 
these same words in Mandarin speakers.

Fig. 2  Voltage maps of the difference wave of words minus pictures at 250ms, 300ms, and 600ms
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Experiment 2 – English Speakers, Pictures & English words
• 20 participants (9 female, mean age = 19.1 years) 

• right-handed native speakers of English
Same stim li and proced re as e periment 1 e cept all Chinese ords ere
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Fig. 3 T5 and T6 electrode sites with average reference, perhaps showing the N170 effect
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• Same stimuli and procedure as experiment 1 except all Chinese words were 
replaced by English translations

Experiment 3 – English Speakers, Pictures & Chinese words
• 20 participants (13 female, mean age = 19.4 years) 

• right-handed native speakers of English
• Same stimuli and procedure as experiment 1


