Universiteit

4 Leiden
The Netherlands

The lexico-semantic representation of words in the mental lexicon =
De lexico-semantische representatie van woorden in het mentale

lexicon
Wang, Y.

Citation

Wang, Y. (2025, September 25). The lexico-semantic representation of words in the mental
lexicon = De lexico-semantische representatie van woorden in het mentale lexicon. LOT
dissertation series. LOT, Amsterdam. Retrieved from https://hdl.handle.net/1887/4261760

Version: Publisher's Version

Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/4261760

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4261760

The lexico-semantic
representation of words in the

mental lexicon



Published by

LOT phone: +31 20 525 2461
Binnengasthuisstraat 9

1012 ZA Amsterdam e-mail: lot@Quva.nl
The Netherlands https://www.lotschool.nl

Cover illustration: The Word Cloud of this thesis, by Yufang Wang

ISBN: 978-94-6093-486-5
DOL: https://dx.medra.org/10.48273/LOT0701
NUR: 616

Copyright (©) 2025 Yufang Wang. All rights reserved.



The lexico-semantic
representation of words in the

mental lexicon

De lexico-semantische
representatie van woorden in het

mentale lexicon

(met een samenvatting in het Nederlands)

Proefschrift

ter verkrijging van
de graad van doctor aan de Universiteit Leiden,
op gezag van rector magnificus prof. dr. ir. Hester Bijl,
volgens besluit van het college voor promoties
te verdedigen op dinsdag 25 September 2025
klokke 10.00 uur

door

Yufang Wang

geboren te Gansu, China in 1994



Promotor:
Co-promotor:
Promotiecommissie:

Prof. dr. N.O. Schiller
Dr. J. Witteman

Prof. dr. Y. Chen
Dr. C.L. van der Burght
Prof. dr. A.G. Lewis

Prof. dr. G. de Zubicaray

City University Hong
Kong

Queensland University
of Technology



This dissertation is dedicated to my parents
and to my grandma.






Contents

Acknowledgements . . . .. ... xi

Articles in this thesis . . . . . . . . . . ... ... xiii

1 General Introduction
1.1 Levelt’s model of word production . . . . . . . . ..

1.3 The experimental framework in this thesis . . . . .

1
1
1.2 Limitations of Levelt’s model . . . . . .. ... .. 3
5
6

1.4 The current thesis. . . . . . . . . . ... ... ..

2 The role of animacy in language production: evi-

dence from bare noun naming 9
2.1 Imntroduction . . . . . . . ... .. ... ... .. .. 11
2.1.1 Study of language production: electrophysi-

ology . . . . ... 14

2.1.2 The current study . . . . . . ... ... ... 15

2.2 Methods . . . .. ... ... 15

2.2.1 Participants . . . . ... 15

2.2.2 Materials . . .. ..o 16

2.2.3 Experimental design and procedure . . . . . 16
2.2.4  Audio and electroencephalogram (EEG) record-

ings . . ... 18

2.2.5 Dataanalysis . ... ... ... .. ... .. 18

2.3 Results



viil

2.3.1 Behavioural data analysis results . . . . .. 21
2.3.2 EEG data analysis results . . . . .. .. .. 24
2.4 Discussion . . . . ... 31
2.4.1 Animacy interference effect . . . . . . .. .. 32

2.4.2 Dominant classifier effect and its interaction
with animacy . . . ... ... ... ... .. 33
25 Conclusion . . . . ... ..o 35
2.6 Declaration of conflicting interests . . . . . . . . .. 35
2.7 Funding . . ... ... 36
Appendix 2 . . . ... 37

3 The role of semantic features in word production 41

3.1

3.2

3.3

3.4

3.5
3.6

Introduction . . . . . .. ..o 43
3.1.1 The role of semantic features in word produc-

tion . . .. ... 45
3.1.2 The current study . . . . . .. ... ... .. 46
Methods . . . . . . . .. ... 48
3.2.1 Participants . . . . ... ..o 48
3.2.2 Materials . . ... ... ... L. 48
3.2.3 Experimental design and procedure . . . . . 50
3.2.4 Naming responses and electroencephalogra-

phy (EEG) recordings . . ... ... .. .. 50
3.25 Dataanalysis . ... ... ... ... ... 51
Results . . . . . ... ... 55
3.3.1 Behavioral data . . . . . ... ... .. ... 55
332 EEGdata . . ... ... ... ........ 59
Discussion . . . . . . . .. ... ... ... 66
3.4.1 Role of the semantic feature ‘shape’ . . . . . 67
3.4.2 Difference between the main effects of SC and

SH . ... ... 69
3.4.3 Interaction between SC and SH effects . . . 69
Conclusion . . . . . . .. .. ... ... ....... 70
Acknowledgements . . . . ... ... ... ... 70

Appendix 3 . . . . .. 71



X

4 Activation of classifiers in word production: insights

from lexico-syntactic probability distributions 89
4.1 Introduction . . . . . .. ... ... ... ... ... 91
4.1.1 The current study . . . . . .. ... ... .. 96
4.2 Methods . . . . . . ... oo 97
4.2.1 Participants . . . . ... ..o 97
4.2.2 Materials . . .. ..o 98
4.2.3 Experimental procedure . . ... ... ... 101
4.2.4  Audio and electroencephalography recordings 102
4.2.5 Data analysis . . . . ... ... ... .. 103
4.3 Results. . . ... .. 105
4.3.1 Results of the behavioural data analysis . . 105
4.3.2 EEG data analysis . . . ... ... ... .. 109
4.4 Discussion . . . . .. . .. ..o 117
4.4.1 Classifier probability distribution effect . . . 119
4.4.2 Implications for Levelt’s language production
model . . ... ... 120
4.5 Conclusion . . . . ... ... Lo 122
4.6 Acknowledgements . . . .. ... ... .. ... .. 122
4.7 Disclosure statement . . . . ... ... 122
4.8 Funding . ... ... ..o 122
Appendix 4 . . . . .. 123
5 General Discussion 131

5.1 Implications of the results described in this thesis . 133
5.2 Looking beyond Levelt’s model of language production134
5.2.1 The implications of the organization of se-

mantic network . . . . .. ... ... ... 134

5.3 Limitations and future work . . . . . . . .. .. .. 138
References . . . . . . . ... 141
English summary . . . .. .. ... o000 149
Nederlandse samenvatting . . . . . . ... .. .. ... ... 153

Curriculum Vitae . . . . . . . . . . . 157






Acknowledgements

This thesis would never have been completed without the guid-
ance of my supervisors, Prof. dr. Niels O. Schiller and Dr. Jurriaan
Witteman. Niels, your insightful advice over the years has been
invaluable. Jurriaan, you've helped me get “unstuck” more times
than I can count—thank you for your support with writing and
critical thinking.

A heartfelt thanks to my fellow lab colleagues and friends, espe-
cially Jin Wang, Ruixue Wu, and Anne Hiebert. Thank you for shar-
ing the ups and downs of the PhD journey. To Katja Lubina—thank
you for always having our backs throughout this entire process. To
Jos Pacilly and Andreea Geambasu, the best lab technician and lab
manager—thank youl!

Above all, I am deeply grateful to my parents, Shuxin and
Shulin. You have instilled in me persistence and given me the courage
to face life’s difficulties and moments of meaninglessness. Whenever
I felt like giving up, it was your strength and love that kept me go-
ing. Thank you for your hard work in raising me and for giving me
the opportunity to live a life so different from your own. Thank you
for trying to understand me. Your health, happiness, and well-being
are what I wish for most in this world.

To my grandma, the time I spent living with you during my
childhood is a lifelong treasure. Thank you for teaching me so much
about life. To my dear friends—Xueqin, Jiliang, and Lin—thank
you for your enduring kindness, help, and understanding. Knowing



x1i

you and staying friends over the decades is a true blessing.

My deepest gratitude goes to my partner, Stefan Raaijman.
Thank you for your love, patience, encouragement, and help with
writing. Without you, I might still be stuck on the first manuscript.
Thank you for your cooking and pep talks during the moments I
doubted myself or thought I couldn’t finish this PhD thesis. Thank
you for understanding the differences in our backgrounds, especially
when I worry about my parents.



Articles in this thesis

This thesis consists of a series of experiements and their corre-
sponding research articl as the following. Note that the articles are
in ascending order based on the chapter number.

Wang, Y., Witteman, J., & Schiller, N. O. (2024). The role of
animacy in language production: evidence from bare noun naming.
Quarterly Journal of Experimental Psychology, 78(7), 1461-1473.
(Original work published 2025) [Chapter 2]

Wang, Y., Witteman, J., & Schiller, N. O. (Under review).
Activation of classifiers in word production: insights from lexico-
syntactic probability distributions. Brain Research. [Chapter 3|

Wang, Y., Witteman, J., & Schiller, N. O. (2025). Activation of
classifiers in word production: insights from lexico-syntactic proba-

bility distributions. Language, Cognition and Neuroscience, 40(7),
987-1001. [Chapter 4]



