
Copyright © 2022 Feng et al.
This is an open-access article distributed under the terms of the Creative Commons Attribution
4.0 International license, which permits unrestricted use, distribution and reproduction in any
medium provided that the original work is properly attributed.

Research Article: New Research | Cognition and Behavior

How characters are learned leaves its mark on
the neural substrates of Chinese reading

https://doi.org/10.1523/ENEURO.0111-22.2022

Cite as: eNeuro 2022; 10.1523/ENEURO.0111-22.2022

Received: 5 March 2022
Revised: 2 December 2022
Accepted: 7 December 2022

This Early Release article has been peer-reviewed and accepted, but has not been through
the composition and copyediting processes. The final version may differ slightly in style or
formatting and will contain links to any extended data.

Alerts: Sign up at www.eneuro.org/alerts to receive customized email alerts when the fully
formatted version of this article is published.





reading, reading acquisition, writing, word recognition, second language learning, 

Chinese 







per se



Language History Questionnaire

Edinburgh Inventory 

(1) Multilingual Naming Test



(2) English vocabulary test. 

hit rate - false alarm rate

(3) One Minute Reading Test 

(4) Rapid Automatic Naming Test

(5) Matrix span. 

(6) 2-back verbal working memory test.

Nth N-2



(7) Raven test.



Real characters. 

p

Pseudo-characters.

Scrambled characters.

Evaluations of pseudo- and scrambled characters.

Auditory stimuli.



pinyin pinyin + writing
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Character recognition paradigm. 



Behavioral data analysis.
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pinyin vs. pinyin + writing
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Effect of learning on orthographic processing.

Vl post-learning > pre-learning
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Effect of learning on visual-auditory processing.

VA_match) post > pre-learning
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VA_match vs. VA_mis

VA_match vs. VA_mis

Effect of strategy on orthographic processing. Vl
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Effect of strategy on visual-auditory processing.
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Left superior parietal lobule.



Left middle frontal gyrus.

per se

Right fusiform gyrus.
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