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Abstract

This study investigates how academic disciplines impact second language (L2) lexical competencies. Prior L2
research has often overlooked the broader effects of disciplinary backgrounds on lexical development. To address
this gap, this study utilized lexical decision, memory, and semantic fluency tasks to examine lexicon recognition,
memory, and storage processes among L2 Chinese learners from various academic fields. The study participants
comprised 16 students from the Humanities and Social Sciences (HSS) disciplines and 11 from the Science and
Engineering (S&E) disciplines, all having passed HSK level 4. The tasks were conducted using E-Prime 2.0. The
findings revealed distinct cognitive strategies and thinking patterns among the participants from different
disciplines . These strategies and patterns affected lexical task performance in terms of accuracy and response
times. Although lexical memory exhibited no significant variation among the groups, discipline-specific
tendencies were observed in the formation of semantic networks. Learners from S&E disciplines preferred
mastering field-relevant Chinese terminology, whereas HSS learners tended to acquire words outside their
specific disciplines. This observation highlights how learners’ disciplinary backgrounds influence their
vocabulary acquisition and the organization of semantic networks in L2.
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Introduction

Lexicon, integral to language mastery (Allen & Valette, 1972; Gui, 2000; Zimmerman, 1997),
is closely linked to brain activity and cognition, and “mental lexicon” has emerged as a topic
of extensive research. Factors affecting the mental lexicon include linguistic materials (Hino
et al., 2010; Oganian et al., 2016; Vitevitch & Goldstein, 2014), individual characteristics
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(Cosgrove et al., 2021; Lichtman, 2016; Ma & Vanek, 2024), and environmental context, and
other aspects (Laufer & Paribakht, 1998; Ma & Vanek, 2024). With regard to individual
characteristics, aspects such as working memory (Baddeley, 2000; Ellis, 2012; Playfoot et al.,
2018), age (Cremer et al., 2011; Ervin, 1961; Lichtman, 2016), and language proficiency (Gao
et al., 2022; Zareva, 2007) have often been considered in experimental studies. In the
neurological domain, it is established that the entire brain is involved in language processing,
implying that complex linguistic functions are not localized to specific areas but span across a
network (Petersen & Fiez, 1993; Price, 2012). Furthermore, specific academic disciplines are
known to exert a profound influence on the brain structure (Erickson et al., 2011; Hyde et al.,
2009; Korenar et al., 2023; Smith et al., 2023; Young et al., 2012). However, further study in
this domain from a psycholinguistic perspective is essential. By the end of 2024, a considerable
number of second language (L2) Chinese learners across various disciplinary backgrounds will
have acquired the language, highlighting the need for comprehensive investigations. Therefore,
this study explores, from a psycholinguistic standpoint, whether variations in brain neurology
influenced by disciplinary backgrounds impact L2 learners’ language performance and
differentiate their mental lexicons.

During the preliminary testing phase, a brief assessment involved 20 Chinese native
speakers from the Humanities and Social Sciences (HSS) and Natural Sciences and
Engineering (S&E) disciplines, revealing distinct associative responses to the word “%&&.”

Among native speakers from HSS background, the top three associative responses with “S£ &
" were “¥E17, #R#E, and ZE,” whereas those from the S&E background native speakers

predominantly associated the word with “81 &, ¥, and & %.” HSS native speakers tended
to use “E& & to describe the gathering of scattered people or things, while S&E native speakers
leaned toward the mathematical definition of “58 & as a collection of items sharing common
properties. Given the observed semantic disparities in associative responses to the term “&&
" across different academic disciplines, this study explores the distinct processes involved in
mental lexicon formation among L2 Chinese learners from HSS and S&E backgrounds.
Moreover, it examines aspects such as lexical extraction, storage, and the organization of
semantic networks within learners’ minds. The investigation is structured around three central
questions:

RQ1: How does academic background influence the efficiency of L2 word identification?
RQ-: Does disciplinary background impact the ability to remember and retrieve Chinese
lexicon?

RQs: How does disciplinary background shape the structure and connectivity of linguistic
representations in the L2 Chinese lexicon?

Literature Review

Definition of Mental Lexicon

The conceptualization of mental lexicon draws from Treisman’s (1964)attenuation model,
which suggests that a brain is lexicon composed of entries with distinct activation thresholds
(Yang et al., 2001). Carroll (2000) viewed mental lexicon as a mental repository of words,
encompassing semantic, phonological, and syntactic information. Zhang (2009) defined mental
lexicon as the brain’s repository for long-term and permanent storage of lexical knowledge.
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The author emphasized the crucial role of mental lexicon in language comprehension and
production. Aitchison (2012) metaphorically described mental lexicon as a network of
interconnected stations. Friederici and Wartenburger (2010) emphasized the involvement of
specific brain regions in lexical management. This intricate system facilitates the storage,
comprehension, and usage of lexicons, thereby significantly influencing language acquisition
(Carroll, 2000; Gui, 2000; Levow et al., 2005; Singleton, 1999; Zhang, 2009). Central to the
mental lexicon is the bilingual mental lexicon, which explains how lexicons are stored for
bilingual speakers and how the native lexicon influences the formation and retrieval of
bilingual lexicon. This inquiry focuses on understanding how bilinguals manage two linguistic
systems within their cognitive framework and the interactions between these systems (Yin,
2015).

Influences on Language Performance

Learners and discipline

The extraction and organization of the lexicon are influenced by individual differences.
According to Perri et al. (2014), individuals’ perception and decision-making strategies vary,
affecting their accuracy and reaction times. Lockiewicz and Jaskulska (2015) highlighted a
significant correlation between working memory capacity and the speed of accessing mental
lexicon, which influences lexicon acquisition. Wulff et al. (2016) noted age-related differences
in the mental lexicon, highlighting that older adults possess a broader potential lexicon but
experience cognitive decline. Neurologically, Zull (2004) suggested that learning reshapes the
brain’s neural connections. Young et al. (2012) and Smith et al. (2023) demonstrated that
domain-specific education impacts brain structure and functionality, affecting tasks such as
emotional regulation in math-anxious children and conceptual reasoning in physics students.
This interdisciplinary investigation emphasizes the dynamic interplay among cognitive,
linguistic, and neurological processes in lexicon development. The intricate relation between
discipline-specific studies and the development of the mental lexicon has often been
overlooked in favor of focusing on cognitive and learning impacts within English majors. This
trend is reflected in the works of Zhang (2010) and Wang and Sui (2015), who primarily
compared English majors with native speakers (Li & Ni, 2023; Pranoto & Afrilita, 2019). Feng
and Liu (2023a) investigated lexical-semantic networks among 49 engineering
undergraduates. Yin (2013) included students from diverse fields such as Literature and
Mathematics. However, the small sample size across disciplines limited the ability to identify
distinct patterns, as these studies did not primarily focus on disciplinary factors. This gap in
psycholinguistic research underscores the need for more comprehensive studies on how
academic majors influence mental lexicon development. Zhang (2011) offered evidence for the
effect of disciplinary factors by examining logistics students’ responses to specialized lexicon,
indicating a closer alignment with native speakers. However, focusing solely on logistics
lexicon highlights the need for further research to determine if learners from various disciplines
exhibit distinct reactions to both domain-specific and everyday lexicon, suggesting a promising
area for future investigation.
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Word-internal characteristics

Coltheart et al. (2001) introduced the Dual Route Cascaded (DRC) Model, which describes
two pathways for reading and lexical recognition: the lexical route allows for the direct
recognition of familiar words through an activated brain network. The nonlexical or
phonological route is used for decoding unfamiliar words or those with irregular spelling.
Although this model has been developed for alphabetic writing systems so far, it offers insight
into L2 Chinese learners' lexicon recognition. It tells us how the lexical features and familiarity
are influencing the development of mental lexicon and their organization. Coltheart et al.
(2001) demonstrated that the factors of lexicality effects, word frequency, and stroke count of
Chinese characters play a major role in learner mental lexicons. This model provides a
framework for the specification of how these components influence L2 Chinese learners in
developing the mental lexicon. It basically highlights dual processing for lexical recognition,
both for a familiar and an unfamiliar or irregularly spelled word.

The lexicality effect—that is, better recognition of the words over nonwords—was first
described by Rubenstein (1970) and later confirmed by Whiting et al. (2015), Sebastian-Gallés
et al. (2006), Brenders (2012), and Chen et al. (2018). This effect agrees with the claim of the
DRC model that meaningful words, rich in meaning and embedded in the mental lexicon,
guarantee fast acquisition and recognition. However, the word frequency effect supports the
faster identification of a high-frequency word since it has wider use in the mental lexicon of
Chinese learners (Fang & Zhang, 2021; Strijkers et al., 2013; Zhang & Wang, 2014). The stroke
number effect is still heatedly debated and yet a threshold that requires further study to confirm
if it has effects on the processes for character recognition among Chinese learners (Zhou &
Jiang, 2023). Based on the DRC model, characters that are simple would easily match this entry
in the mental lexicons through visual recognition. On the contrary, complex characters that
require distinguishing by their structure through both lexical and non-lexical routes are more
problematic in recognition.

Disciplinary differences in language acquisition

The effect of “disciplinary differences” has been widely examined within the context of
academic English. For instance, in the 1980s, Becher conducted ethnographic research on
scholars of different disciplines to show how disciplinary differences shape the nature of
academic discourse. Hyland (2008) explored the disciplinary variation of lexical bundles and
found sharp differences between humanities and science learners in their choice of words. That
IS to say, in the sciences, there is more emphasis on the conveyance of processes of research
and experimental data, and lexical bundles serve to express objectivity and methodological
transparency. In contrast, in a humanities type of discipline, language is more relied upon in
structuring arguments and interpreting complex social and human phenomena; lexical bundles
are playing a vital role in making arguments and taking readers along a winding path of
reasoning.

As far as spoken discourse is concerned, Zappa-Hollman (2007) and Morita (2000)
explored discipline-specific norms and characteristics of oral presentations in applied
linguistics, neuroscience, history, and engineering. In relation to Chinese acquisition, scholars
have worked to develop specialized Chinese word lists for various disciplines, including
medicine, law, and economics (Wang & Wang, 2022; Liu & Li, 2022; Xu, 2023). This
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highlights the differences in vocabulary exposure among second language (L2) learners from
different academic fields. For Chinese L2 learners in the sciences and humanities, their
exposure to vocabulary varies depending on their respective fields of study such as sciences
and humanities.

Vocabulary exposure frequency refers to the number of times and the rate at which
language users encounter specific words in their daily language input. A wealth of research
indicates that exposure frequency has a significant impact on vocabulary acquisition. Nation
(2001) pointed out that repeated exposure to vocabulary is crucial for memory retention, as
frequent repetition strengthens memory traces. According to Ellis (2002), vocabulary exposure
frequency plays a vital role in consolidating vocabulary knowledge, enabling learners to
recognize and produce words more quickly and accurately. Ellis also emphasized the
importance of distinguishing between token frequency (how often a word appears) and type
frequency (the diversity of word forms) asserting that both types of frequency significantly
influence vocabulary acquisition and the organization of semantic networks. This is
particularly evident when learners in certain disciplines frequently encounter specific terms,
which enable them to remember and integrate these high-frequency words easier to remember
and integrate into their cognitive systems.

For example, “Learners in different academic fields are more likely to encounter specific
terms, and these high-frequency words, due to their repeated occurrence in professional studies,
are easier to remember, thereby influencing the storage of vocabulary and the organization of
semantic networks.” Current research often focuses on the professional materials accessible to
learners in different disciplines, yet there is a need for further exploration of how L2 learners
store and process vocabulary in the brain. Understanding how learners organize and store
vocabulary can help educators design more effective teaching methods. From the perspective
of the mental lexicon, the findings of this study can provide robust theoretical support for
language instruction across disciplines, thereby enhancing both teaching efficiency and
learning outcomes.

Methodology

Participants

This study included the range of disciplines within S&E among intermediate-level foreign
students. It involved 16 students from HSS, studying fields such as International Economics
and Trade, Chinese International Education, and Journalism, among others. Additionally, 11
students from S&E disciplines, such as Civil Engineering, Computer Science and Technology,
and Electrical Engineering and Automation, participated (14 males and 14 females) with a
median age of 22 years (SD = 17.83). All participants had passed HSK Level 4, making them
eligible to provide valuable insights into the influence of academic disciplines on language
acquisition and the development of the mental lexicon. The experiment was conducted in a
quiet, well-lit room, with all participants seated comfortably in front of a computer. Only right-
handed participants were included in the study, as determined by a handedness questionnaire.

Materials and Procedures
The study comprised three experiments: Experiment 1 - Lexical Decision Task, Experiment 2
- Lexical Memory Task, and Experiment 3 - Semantic Fluency Tasks.
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Initially, word association tasks, as explored by Zhang (2009), where participants respond
with the first word triggered by a stimulus, provided foundational insights (Kolers, 1963;
Meara, 1983; Zareva & Wolter, 2012). Semantic fluency tasks further evaluated lexical
retrieval within thematic constraints (Feng & Liu, 2023b; Llach, 2023). The accuracy of
semantic priming assignments uncovered enhancements in processing through the interplay of
prime-target stimuli (De Groot & Nas, 1991; Dong et al., 2005), which plays a crucial role in
resolving the complexity of lexical acquisition and network activation. The lexical decision
task and lexical priming task both belong to experiments with strictly controlled reaction times,
primarily used to differentiate between words and non-words in order to assess learners' lexical
recognition ability, thereby enhancing the precision of the experiment and the reliability of the
data. Additional tasks included lexical memory tasks, translation (Potter et al., 1984), and verb
generation tasks (Klein et al., 1995). Psycholinguistic methodology was employed to
investigate real versus false word recognition, lexical memory tasks, and semantic fluency
tasks. The aim was to explore the semantic networks of mental lexicon among L2 Chinese
learners across various academic disciplines. Through such tasks, the experiment has been
rendered precise and allowed insight into psychological semantic networks. It was done to find
the differences in how mental lexicon manifests itself outside itself across different disciplinary
domains.

Experiment 1: Lexical Decision Task

This lexical decision task was developed using E-prime, with 44 real words whose stroke
counts ranged from 10 to 24, split evenly into the high and medium-low-frequency categories
based on both Chinese lexicon and proficiency criteria. There are also 45 nonwords, generated
character-wise within the HSK levels 1-5, according to stroke count, for recognition tests. This
structured design allows an examination into the interrelated complex relation between word
frequency and lexical processing in L2 Chinese learners by emphasizing two important prime
factors in accessing the lexical information, which are lexicality effect, frequency, and stroke
number.

The experimental arrangement included instruction and trial phases that allowed the
participants to familiarize and acclimate to the experimental conditions. Each word appeared
for 3000 ms. The critical experimental phase was a sequence of the following: a blank screen
(500 ms), a fixation point “+” (1000 ms); and a farther on-the-screen presentation of a
vocabulary item for 3000 ms. Subjects responded by pressing the "f" key for "no" and the "j"
key for "yes." Afterwards, the data from the experiment were analyzed with the help of SPSS
software.
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Figure 1
Flowchart of the Lexical Decision Task
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Accuracy (ACC) and response time (RT) were compared in SPSS between L2 speakers
from different academic disciplines using the Mann-Whitney U test, based on discipline,
lexicality effect, and word frequency. The stroke effect is a categorical variable excluding non-
responses, which was analyzed using the Kruskal-Wallis test. The real words were further
divided into high- and medium-low-frequency categories, since nonwords do not naturally
occur in real-life situations, in order to compare the effect of word frequency on lexical
decision. This methodological approach highlights the subtle influence of frequency and lexical
characteristics on linguistic processing across diverse disciplines.

Table 1 indicates significant differences in accuracy between Chinese learners from S&E
and HSS, with S&E learners exhibiting higher correctness. RTs also differed between the
groups, with S&E L2 learners between the groups. The analysis confirmed the lexicality effect,
as real words had higher ACC and shorter RTs than nonwords. High-frequency words
demonstrated higher ACC and faster recognition, consistent with the DRC model’s predictions
on the impact of lexical factors on recognition. The effects of stroke count on ACC and RT
were not significant.

§

Table 1
Academic Discipline, Lexicality Effect, and Word Frequency Analysis
ACC RT
U Z MIDDLE MEAN P U Z MIDDLE MEAN P

AD S&E 31295 -22 0.73 068 003 3261 -181 1319 1338  0.07
HSS 31295 -22 0.63 061 003 3261 -181 12635 1272 0.07

LE RW 15015 -7.03 0.75 0.75 0 15555 -6.85 11725 1193 0
Nw 15015 -7.03 0.55 0.54 15555 -6.85  1396.5 1417 0

0
WF HF 361  -4.79 0.82 0.83 0 9245 -0.36 1118 1141 0.72
LMF 361 -4.79 0.64 0.63 0 9245 -0.36 1255 1275 0

Stroke 0.75 0.65 0.3 1173 1305 0.92

Note: AD = academic discipline, LE = lexicality effect, S&E = Natural Science and Engineering, HSS
= Humanities and Social Sciences, WF = word frequency, RW = real words, NW = nonwords, HF = high
frequency, LMF = low and medium frequency. p < 0.05 p < 0.01
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Figure 2
Lexical Decision of L2 Chinese Learners in HSS and S&E ACC, RT Boxplots

Table 2 indicates significant variances in RTs for true word recognition between S&E and
HSS L2 Chinese learners, with S&E learners being slower. Although ACC rates between the
groups did not significantly differ, S&E L2 Chinese learners exhibited slightly higher ACC. In
false word recognition, S&E L2 Chinese learners exhibited notably higher ACC than their HSS
counterparts, with differences in RTs between them being lower. High-frequency words were
recognized more accurately by S&E L2 Chinese learners, albeit with slower RTs. For low- and
medium-frequency words, ACC differences were negligible, though S&E bilinguals exhibited
slower RTs.

Table 2
Lexicality Effect and Word Frequency Analysis
ACC RT
U Z MIDDLE MEAN P U Z MIDDLE  MEAN P
RW S&E 7505 -1.82 0.82 078 007 635 -278 12405 1243 0.005
HSS 7505 -1.82 0.75 072 007 635 -278 11265 1143 0.005
NW S&E 720 -2.08 0.6 058 004 9245 -036 13955 1243 0.72
HSS 720  -2.08 0.5 05 004 9245 -0.36 1409 1143 0.72
HF S&E 2385 -2.19 0.91 0.86 003 2345 -2.25 1176 1098  0.002
HSS 2385 -2.19 0.81 079 003 2345 -225 1064 1184  0.002
LMF S&E 127  -06 0.64 065 057 88  -1.95 1307 1336 0.052
HSS 127  -0.6 0.56 061 057 88  -1.95 1172 1214 0.052

Note: AD = academic discipline, LE = lexicality effect, S&E = Natural Science and Engineering, HSS
= Humanities and Social Sciences, WF = word frequency, RW = real words, NW = nonwords, HF = high
frequency, LMF = low and medium frequency. p < 0.05 p < 0.01

Experiment 2: Lexical Memory Task

The experiment utilized E-prime software and included 20 interference words. Of the 10
memory words selected from the “Mathematical Chinese Thematic Vocabulary List,” 5 were
categorized as high frequency and 5 as medium-low frequency based on the “Modern Chinese
Frequency Dictionary.” This categorization followed established linguistic research
methodologies for studying the mental lexicon and its influence on memory processes in
language learning.
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The lexical memory task unfolded in three stages, starting with a practice phase to help
learners familiarize themselves with the procedure. In the pre-experimental phase, each target
word was displayed for 3000 ms to facilitate memorization. This phase was followed by a
formal experimental phase, featuring a sequence of a blank screen (500 ms), a fixation point
“+” (1000 ms), and the presentation of a word (3000 ms). The participants responded using the
“f” key for “no” and the “j”” key for “yes” in the test of their recall abilities, aiming to identify
the 10 target words from the 30 words presented to them.

Figure 3
Flowchart of Lexical Memory Task

Formal enpspivment
1

Table 3 indicates negligible differences in the ability of L2 Chinese learners from S&E and
HSS disciplines to memorize lexicon. Similarly, the impact of word frequency on recall
proficiency appeared minimal, implying that factors beyond discipline and frequency could
play a critical role in lexical memory among these learners.

Table 3
Lexicon Memorization Task Analysis
ACC RT
U Z MIDDLE MEAN P U Z MIDDLE MEAN P
AD S&E 369 -081  0.82 081 042 4125 -0.12 954 992 09
HSS 369 -0.81  0.88 0.79 042 4125 -0.12 956 994 0.9
WF HF 36 -1.07 082 068 029 36 -1.06 8235 853  0.29
LMF 36 -1.07  0.88 08 029 36 -1.06 878 895  0.29

Note: AD=academic discipline, LE=lexicality effect, S&E=Natural science and engineering, HSS=Humanities
and Social Sciences, WF=word frequency, RW=real words, NW=non-words, HF=high frequency, LMF=Ilow and
medium-frequency. p<0.05 p<0.01
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Figure 4
Lexical Memory of L2 Chinese Learners in HSS and S&E ACC, RT Boxplots

Experiment 3: Semantic Fluency Task

A semantic fluency task using the category “Z%}” (discipline) was employed to examine the
influence of HSS and S&E majors on the semantic networks of L2 Chinese learners. The
responses were recorded and analyzed using Ucinet software, which facilitated the
visualization and comparison of semantic networks. Following the methodology of Feng and
Liu (2023b), this study employed parameters such as network size, density, diameter, average
distance, degree centralization, small-worldness, module degree, and module degree of random
network to assess how disciplinary background impacts the organization of lexical-semantic
networks.

Figures 5 and 6 depict the lexico-semantic networks for “Z2%}” among S&E and HSS L2
students, respectively, indicating discipline-specific associations. Node size denotes word
centrality within the network, indicating the frequency of associations. Line thickness signifies
the strength of semantic connections. The figures reveal distinct lexico-semantic networks
among international S&E and HSS students regarding “=%}.” S&E students, particularly those

pursuing Civil engineering, associated it with terms like “X KT8, iRk L, B3R, and /KifE
,” while Computer Science and Technology students associated it with “python, F &, 844,
and 32X T #2.” Similarly, Management Science and Engineering students linked it to “f{ &

B, minE4H, and fRFFEIE.” These associations demonstrate how disciplinary background

affects the structure of mental lexicon, reflecting the unique perspectives of S&E and HSS
students.
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Figure 5
Semantic Network of " Z &/ (Discipline) for International Students of S&E

Figure 6
Semantic Network of “ &£ (Discipline) for International Students of HSS
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Table 4
Macro-Parameters of the Semantic Network of ““ Z & Lexicon of HSS and S&E L2 Learners
S&E HSS

Size 115 102
Density 0.314 0.442
Diameter 3 3
Average distance 37.6 48.392
Degree centralization 2.081 1.935
Small-worldness 43.83% 50.18%
Module degree 4578 3.092
Module degree of random network 0.602 0.464

Notably, distinctive patterns emerged in the study of lexical-semantic networks among L2
Chinese learners from S&E and HSS backgrounds. First, the S&E group’s response words
exhibited a larger scale but lower density. This was evidenced by their network’s lower average
weighted degree (37.6) compared with the HSS group (48.392) and a network density value of
0.314, which was less than the HSS group’s value of 0.442. Furthermore, the S&E group’s
average path length of 2.081 surpassed that of the HSS group (1.935), implying a broader
diffusion of response words among S&E L2 Chinese learners. Both groups established small-
world networks, with small-world indexes being greater than 1. Notably, the small-world index
was stronger in the S&E group, implying that nodes in these networks were interrelated and
formed tighter clusters, promoting effective information transfer and retrieval. Additionally,
the core potential of the network of S&E L2 Chinese learners (43.83%) was lower than that of
HSS learners (50.18%), suggesting less clustering around core words. Finally, the modularity
of semantic network of S&E L2 Chinese learners surpassed that of the HSS learners. This
finding underscores the disciplinary impacts on the properties of their lexical-semantic
networks.

Network Centrality of “Z2%}” (Discipline) Among S&E and HSS L2 Learners
Subsequent analysis of the lexical-semantic networks among S&E and HSS L2 Chinese
learners focused on the top 20 central Chinese words. Table 5 indicates only a 15% overlap in
the top 20 central words between the two groups’ networks. A significant difference (p = 0) in
the central words highlighted how their semantic networks are influenced by their respective
disciplines. This distinction underscores the diverse effects of academic fields on learners’
semantic networks, emphasizing the strong integration of disciplinary lexicon within each
group’s semantic network.
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Table 5
Central Words in the Lexical-Semantic Networks of S&E vs. HSS L2 Chinese Learners
S&E L2 learners Centrality Normalized HSS L2 learners Centrality Normalized

Centrality Centrality

HEA 66 57.895 Fe 71 70.297
b2 46 40.351 B 65 64.356
B 43 37.719 Z5% 64 63.366
o N 38 33.333 TS 47 46.535
M 36 31.579 i 46 45.545
= 28 24.561 pr =2 46 45.545
I 28 24.561 HEH 41 40.594
B 28 24.561 KE 40 39.604
SE 28 24.561 T 34 33.663
Lo 28 24.561 hX 34 33.663
BEEEIC 28 24.561 g 34 33.663
Ay 25 21.93 HiE 33 32.673
=] 23 20.175 FLER 32 31.683
CiE= 22 19.298 BRAERS 32 31.683
Java 22 19.298 PRI 32 31.683
afh 22 19.298 HE 28 27.723
B3 21 18.421 X 28 27.723
ALEHE 21 18.421 H 5 26 25.743
FiE 21 18.421 78 26 25.743

Discussion

This research utilized lexical decision tasks, lexical memory tests, and semantic fluency tasks
to assess L2 Chinese learners’ lexical performance. Based on the results, the study investigated
the manifestation of mental lexicon in L2 Chinese learners from diverse disciplinary
backgrounds. In the lexical decision task, S&E L2 Chinese learners demonstrated better ACC
rates in recognizing words than their HSS counterparts, albeit with longer RTs. This
phenomenon aligns with the connectionist model, which posits that lexical access involves
selecting an appropriate word from a broad pool of candidates, a process that can prolong the
response duration (McClelland & Rumelhart, 1981). Furthermore, the lexicality effect was
significant, with real words outperforming nonwords in ACC and RT. S&E L2 learners
exhibited higher overall ACC with real- and nonwords compared with HSS learners; however,
they exhibited slower responses. This finding aligns with Collins and Loftus’s (1975)
spreading-activation theory, which suggests that upon encountering a lexical stimulus,
individuals tend to activate related lexical candidates within the mental lexicon, selecting the
one that best matches the stimulus. With their extensive lexicon associated with frequently used
terms in their field, S&E learners require more time for selection. Evans and Stanovich (2013)
introduced the dual process theory, which posits the presence of two cognitive modes in
decision-making and memory: intuitive (System 1) and analytical (System 2) processing. S&E
education emphasizes logical reasoning. Accordingly, the longer RTs observed in S&E learners
directly reflect the analytical and methodical cognitive style emphasized in their academic
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training, which prioritizes precision and logical reasoning. This contrasts with the intuitive
cognitive style encouraged in HSS education, where learners focus on comprehension and
synthesizing information from a broader range of sources. As a result, S&E learners exhibit
slower but more accurate lexical decisions, as they meticulously evaluate multiple stimuli
before responding. In contrast, HSS learners make quicker, but sometimes less precise,
decisions due to their reliance on broader, intuitive processing strategies. This implies that
cognitive strategies are shaped by academic training, which influences how learners from
specific disciplines approach language tasks. Moreover, this study confirmed the word
frequency effect, with the ACC and RTs for high-frequency words being higher and shorter,
respectively, than those for low-frequency ones (Fang & Zhang, 2021; Strijkers et al., 2013;
Zhang, 2011). S&E learners exhibited greater ACC across word frequencies than HSS learners
but responded more slowly, highlighting differences in their mental lexicon networks and
cognitive styles. Additionally, stroke count did not significantly affect L2 Chinese learners
from diverse disciplines. Zhou and Jiang (2023) on the other hand, demonstrated that although
L2 Chinese learners initially rely more on analytic-type processing, they develop their holistic
processing capabilities with increased proficiency in Chinese. This process would then reduce
or minimize the effect of stroke count. Actually, from the result, by the intermediate stage, both
the S&E and the HSS learners tend to develop holistic processing abilities, showing a
weakening of the effect of stroke count on lexical recognition at this stage.

The results of the lexical memory experiment did not show significant differences in
memory capabilities between the two groups of L2 Chinese learners from S&E and HSS
disciplines, therefore speaking to similar lexical memory skills that keep the structure of their
mental lexicon network intact. The dual-process theory postulates that intuitive processing is
used to enable fast recognition and memory, whereas analytical processing is implicated when
one consciously recalls and selects. This means that the dual-processing approach yields similar
memory results, which suggests that academic settings affect mostly the mechanisms of lexicon
recognition and the network of the mental lexicon rather than memory.

Semantic fluency experiments revealed differences in the scale, density, and average path
length of words used by learners. Feng and Liu (2023b) demonstrated that networks with lower
density, longer average paths, and reduced centrality are more dispersed, lacking prominent
core nodes and displaying balanced importance across the nodes. This finding indicates that
S&E L2 Chinese learners develop more dispersed semantic networks with discipline-specific
central lexicon. By contrast, HSS learners form tighter networks with more prominent central
words, which reflects the influence of academic discipline on their semantic network structure.
Newman (2006) proposed applying modularity to the lexical networks, emphasizing that more
nodes within different communities and fewer linking words between them result in higher
modularity. L2 Chinese learners with the HSS background have tightly knit mental lexical
networks with clear central words. Conversely, the semantic networks of Chinese L2 learners
from S&E background contain a larger number of modules with more apparent community
structures. This suggests that despite belonging to the same S&E discipline, the lexicons
produced by Chinese L2 learners pursuing different majors in S&E are more distinct, with the
boundaries between majors being more prominent. By contrast, L2 Chinese learners from
various HSS disciplines use more interconnected lexicon, with less apparent distinctions
between majors. This indicates that S&E L2 Chinese learners acquire more domain-specific
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Chinese words, whereas HSS learners acquire more general and interdisciplinary Chinese
words. This conclusion is supported by MacLeod's (2018) findings, which indicated that the
S&E disciplines often exhibit strong domain specificity, where differences in methodology,
conceptual frameworks, and technical approaches create communication barriers between
learners from different fields. In contrast, HSS learners tend to rely more on the integration of
domain-specific knowledge and broader interdisciplinary approaches. Thus, the study
corroborates that the lexical networks of S&E learners tend to be more dispersed and
specialized, while those of HSS learners are more tightly interconnected and interdisciplinary
in nature.

Furthermore, the semantic networks of S&E and HSS L2 Chinese learners exhibited small-
world properties, with S&E learners displaying higher small-world indices. The higher small-
world indices observed in S&E learners suggest that their lexical networks are efficiently
organized, with a high local clustering (allowing for tight integration of related terms) and short
global pathways (enabling faster retrieval of information) leading to a balanced state. This
network structure supports quick access to domain-specific vocabulary, critical in fields that
demand precision and technical knowledge. This reflects S&E students’ enhanced local
clustering and global reach in their semantic networks, promoting efficient information flow
and complex network dynamics—indicative of an optimized lexical-semantic system, as
discussed by Feng et al. (2023a). By contrast, HSS learners exhibited lower small-world
indices, indicating less local clustering but high connectivity. Vitevitch et al. (2014) suggested
that high small-world indices improve information dissemination and lexical processing,
enabling S&E learners to more rapidly assimilate major-related vocabulary into their lexical
network and enhancing their performance in lexical tasks. For S&E learners, high small-world
indices facilitate more efficient processing of technical vocabulary, allowing for quicker
integration and retrieval in specialized tasks. This is in contrast to HSS learners, who, though
having lower small-world indices, benefit from broader and more interdisciplinary connectivity
that supports their ability to navigate across diverse domains.

An overlap of only 15% in the top 20 response words between the semantic networks of
HSS and S&E L2 Chinese learners critically highlights the significant role of disciplinary
characteristics in shaping these networks. Furthermore, this low overlap suggests that the
specialized focus within each discipline leads to highly differentiated lexical development.
Specifically, the varied interpretations of “Z%l” (discipline) between these groups underscore
that learners' semantic networks are influenced not only by language proficiency but also by
the specific academic discourse to which they are regularly exposed. This aligns with De Deyne
and Storms' (2008) observation that word frequency plays a central role in network centrality;
in this case, the high frequency of domain-specific terminology likely reinforces stronger
connections within each disciplinary lexicon. More importantly, it suggests that learners’
mental lexicons evolve uniquely depending on the linguistic demands of their academic
environment. The distinct semantic associations found in the networks of HSS and S&E
learners could therefore be considered as a reflection of the disciplinary boundaries that shape
their exposure and use of Chinese language. This meaning was further supported by the
findings of Nelson et al. (2004), in which exposure density was found to be positively related
to centrality within the lexical network. The better-connected networks here from particular
domains in HSS and S&E learners show not just a divergence in vocabulary but point toward
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wider linguistic and cognitive consequences of disciplinary immersion. Overall, these findings
demonstrate how the different semantic realities for learners are constructed by discipline-
specific linguistic environments.

Conclusion

Disciplinary contexts significantly influence the development of semantic networks and the
organization of the mental lexicon in L2 Chinese learners. S&E learners exhibit higher ACC
but longer RTs in identifying Chinese words, indicating an analytical approach. In contrast,
HSS learners recognize words more quickly but with lower ACC, relying on intuitive
processing. These differences highlight how their respective academic disciplines shape
distinct cognitive styles and mental lexical networks. Comparative analyses revealed no
significant differences in lexical memory between S&E and HSS L2 Chinese learners.
However, their semantic networks differed considerably, reflecting the characteristics of their
respective fields. This diversity underscores the unique lexical acquisition processes in S&E
and HSS learners: while both may have similar lexical memory abilities, S&E learners tend to
focus on major-related vocabulary, whereas HSS learners cover a broader range of words in
their field.

The findings of the present study have practical significance in that, when designing
courses, teachers should consider the disciplinary backgrounds of learners to improve teaching
effectiveness. Furthermore, the findings provide policymakers with data and inspire the
development and implementation of effective teaching strategies that can be adapted to learners
from different disciplinary backgrounds, ultimately enhancing the quality of teaching Chinese
as an L2. That is to say, it holds significant practical value for Chinese L2 acquisition. It not
only offers insight into how disciplinary backgrounds influence vocabulary acquisition but also
supports the effective development of teaching methods and strategies. In the next step, further
research should explore how different teaching methods affect learners from various
disciplinary backgrounds, in order to continually optimize the teaching of Chinese as an L2. In
this regard, the present study acknowledges certain limitations concerning the selection of
experimental words. Such selection may introduce familiarity bias among different disciplinary
groups. Future research should also investigate the effects of word familiarity on lexical
identification and memory across diverse academic backgrounds. Furthermore, this experiment
did not employ professional equipment to explore differences in the neural activity of L2
learners from various disciplinary groups. It remains to be seen how such disciplinary
differences further impact the cognitive processes in the brains of bilinguals.
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Appendices
Lexical decision
Words Nonwords
High frequency Low-and medium-frequency
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