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Abstract

Adopting effective reading instruction is vital for educators
and novice readers. In modern Chinese, approximately 80%
of the characters are phonetic-semantic compounds. Ortho-
graphic knowledge training is one of the efficient training
methods among fluency, working memory, phonological, or-
thographic, and morphological training in literacy develop-
ment. However, the comparative effectiveness of orthographic
knowledge training within phonics-based versus meaning-
based instruction has received limited attention. Such com-
parisons have been shown to be vital for understanding effec-
tive reading instruction and individual differences in English
reading. By developing a series of triangle models of Chinese
character reading, this study aimed to investigate the influ-
ence of instructional methods on individual differences in read-
ing. Specifically, the models were trained with sound-focused,
meaning-focused, or even (mixed) instructional schemes. We
employed semantic reliance (SR), which measures the rela-
tive reliance on orthography-to-phonology and orthography-
to-semantics pathways, to assess individual reading differ-
ences across various training conditions. The simulation re-
sults demonstrated that SR scores varied across instructional
methods, with the highest scores observed in the meaning-
focused condition, followed by the even condition, and then
the sound-focused condition. Furthermore, across all in-
structional conditions, the orthography-to-phonology pathway
played a greater role in the reading-aloud task. These simula-
tion results align with findings from studies of English read-
ing. While the models successfully captured a range of typical
reading effects in Chinese reading-aloud tasks, the presence of
radical consistency effects also depended on various instruc-
tional methods.

Keywords: computational modelling; reading instruction; in-
dividual differences; Chinese character reading; radical con-
sistency

Introduction

Reading is a nontrivial skill to be acquired and serves as a
tool in subsequent communication and knowledge acquisi-
tion. Therefore, identifying effective strategies for reading
development and appropriate interventions is essential for op-
timizing reading performance. A triangle framework (Harm
& Seidenberg, 2004), which posits that reading proficiency
arose from the interplay of decoding and language compre-
hension skills, was introduced building on the Simple View of
Reading (Gough & Tunmer, 1986). It conceptualizes reading
as a dynamic interaction among orthography, semantics, and
phonology, offering a foundation for modeling reading pro-
cesses through connectionist approaches. Such an approach
was used in precedent studies simulating reading acquisition
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Chang et al., 2024; Monaghan et al., 2017). Building upon
these reading frameworks, the study extended research by ap-
plying modeling approaches to investigate the impact of read-
ing instruction and individual differences in Chinese charac-
ter reading.

Reading Instruction in Chinese

Research on Chinese word acquisition has identified the effi-
cacy of multiple training and intervention methods (Ruan et
al., 2024). Within the domain of word reading, fluency train-
ing encompasses methods such as accelerated reading, where
words or sentences are presented incrementally at increasing
speeds, and repeated reading, which involves rereading the
same material. Accelerated reading has been shown to im-
prove silent reading (Dai et al., 2016). The characteristics of
the Chinese language, particularly the prevalence of homo-
phones and homographs, underscore the importance of work-
ing memory for retaining and retrieving morphemes. Indeed,
training in visuospatial and visual-verbal working memory
has been found to enhance performance in visual thyming and
reading fluency tasks (Luo et al., 2013). Another approach is
morphological training, which focuses on morpheme-based
retrieval of word information, with studies reporting improve-
ments in word reading (Wang & McBride, 2017; Wu et al.,
2009).

In addition to these methods, phonological training aims to
associate the pronunciation and the print of the word. This
can be implemented with or without phonetic scripts such
as Zhuyin and Pinyin. However, studies indicate that in-
terventions relying on phonetic scripts improve only script-
specific performance, without significant transfer to word
reading (Chen et al., 2016; Wang & McBride, 2017). In con-
trast, direct orthography-to-phonology training without pho-
netic scripts has demonstrated broader intervention gains, in-
cluding improvements in character reading and rapid naming
(Wang, 2017).

This study focuses particularly on orthographic training,
which emphasizes character structure, particularly the role
and positioning of components. Radical awareness training,
which focuses on the semantic and phonetic roles of radicals
in phonetic-semantic compound characters, is a common ap-
proach. However, few studies have continued exploring the
efficacy of this method (Hu, 2001, 2003).

Critically, approximately 80% of contemporary Chinese
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characters are phonetic-semantic compounds, consisting of a
phonetic radical and a semantic radical. A degree of system-
aticity exists between phonetic radicals and the pronuncia-
tions of the whole characters, and between semantic radicals
and the meanings of whole characters, paralleling the map-
pings of orthography and phonology (OP) and orthography
and semantics (OS) in English (Chang et al. 2016; Cheng
and Chang, 2024). Given this systematicity, these radicals
have been utilized to form the basis for various instructional
methods.

For instance, the intensive learning of characters approach
teaches groups of characters sharing the same phonetic or se-
mantic radical, allowing students to acquire multiple charac-
ters efficiently in a short period (Lam, 2011). Alternatively,
the general orthographic knowledge approach emphasizes un-
derstanding the information and combinability of radicals that
can significantly facilitate literacy acquisition. (Chen, 1998;
Chin & Sheu, 2000; Packard et al., 2006).

However, a key question arises: how should instruction
balance exposure to phonetic and semantic radicals to opti-
mize character literacy acquisition? The varied approaches
to reading instruction in different regions highlight the com-
plexity of this question. In regions such as Hong Kong and
Macau, students learn to read through in a whole-word man-
ner, as neither Zhuyin nor Pinyin is employed (McBride et
al., 2018). By contrast, in Taiwan, instructional approaches
vary significantly (Chen & Hsuan, 2022; Wang, 2012), with
no government-standardized methods.

Individual Differences

Several factors have been shown to affect individual read-
ing behaviors, including oral language skills (Chang, 2023;
Siegelman et al., 2020), reading capacity (Dilkina et al., 2008;
Plaut, 2005), reading experience (Andrews, 2015; Yap et al.,
2012), and reading instruction (Chang et al., 2024). More-
over, readers’ sensitivity to the OP and OS regularities influ-
ences reading performance among individuals (Chang, 2023;
Hoffman et al., 2015; Siegelman et al., 2020, 2022; Woollams
et al., 2016). For example, Woollams et al. (2016) demon-
strated that readers with high semantic reliance (SR) named
more slowly than those with low SR. Similarly, children with
high OP sensitivity had better reading performance in En-
glish as reported by Siegelman et al. (2020). These varia-
tions in OP and OS sensitivity are also reflected in the differ-
ent intervention outcomes. Specifically, children with higher
OP sensitivity had greater intervention gains under an OP-
focused remedy (Siegelman et al., 2022). However, neither of
these investigations has been conducted using Chinese words.
Moreover, Yang et al. (2009) demonstrated that Chinese char-
acter orthography was likely more consistent with semantics
than phonology, which showed drastic OP/OS regularity dif-
ferences in English reading. We thus expect to see a similar
pattern in our simulation.

In summary, to investigate the effectiveness of or-
thographic knowledge training in phonics-based versus
meaning-based instruction, this study developed a series of
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computational modeling of Chinese character reading to in-
vestigate the impact of these reading strategies and their
relationship to variations in individual reading behaviors.
For comparison with the relevant studies in English (Chang,
2023; Chang et al., 2024; Kuo et al., 2023; Siegelman et al.,
2020, 2022; Woollams et al., 2016), this study focused on
reading-aloud tasks.

Method
Model Architecture

Following the triangle framework of English reading (Harm
& Seidenberg, 2004), we developed a computational model
of Chinese character reading using the optimized MikeNet
simulator (Chang et al., 2024; Harm & Seidenberg, 2004;
Kuo et al., 2023). As illustrated in Figure 1, the model com-
prised three key components: the vision (V), semantics (S),
and phonology (P) layers. Critically, unlike Harm and Sei-
denberg’s (2004) model, the process began with visual rather
than orthographic (O) processing, allowing the model to learn
the visual patterns of input characters naturally and emphasiz-
ing the combinability of two radicals. The V, S, and P layers
contained 800, 600, and 105 neurons, respectively. A hidden
layer of 364 neurons served as the O layer, connecting the V
layer to the S and P layers through intermediate hidden layers.
Specifically, the V layer was connected to the O layer through
a hidden layer of 50 units, and then to both the P and S layers
separately through hidden layers of 500 units each. More-
over, the P and S layers were mutually connected through
two separate hidden layers of 1200 units each. To simulate
the self-feedback mechanisms observed in neural processes,
attraction layers of 50 neurons each were connected to both
the S and P layers. Additionally, a context (C) layer of 134
neurons, connected to the S layers through a hidden layer of
120 neurons, provided contextual information to handle ho-
mophones. The sizes of hidden layers were all determined
through pilot runs to ensure model trainability. The sizes of
the V, S, P, and C layers were determined to accommodate
their respective representations, as described in the following
section.

Corpus and Representations

The training corpus was derived from a combined dataset of
Chang, Welbourne, and Lee (2016) (3,621 characters) and the
Academia Sinica Balanced Corpus (103,997 words, including
single- and multi-character words) in traditional Chinese. The
corpus was filtered to include only single-character phonetic-
semantic compounds with their corresponding visual, seman-
tic, and phonetic representations, resulting in 2,171 Chinese
characters.

Vision Each character was presented in two adjacent 20-
pixel by 20-pixel grids, with phonetic and semantic radicals
occupying separate regions. For vision input, each character
was converted into an 800-unit one-dimensional vector. This
vector was generated by sequentially traversing the grid from
the bottom-left corner to the top and then moving to the right.
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Figure 1: The architecture of the VSP model (vision,
semantics, and phonology) in Chinese phonetic-semantic
compound characters reading instruction
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Each pixel value was binary, where a value of zero indicated
an empty pixel.

Semantics The semantic features of each character were
encoded as a 300-dimensional real-number vector, with val-
ues ranging from -1 to 1, generated using Word2Vec (Cheng
& Chang, 2025). To binarize these vectors, negative val-
ues were appended to the end of the vector, creating a 600-
dimensional vector. The non-zero values were coded as 1’s in
binarization. The resulting 600-dimensional binarized vector
was then used as the semantic representation for each charac-
ter.

Phonology The phonological representation of each char-
acter was based on a Romanized system previously used in
Taiwan (Ministry of Education, Taiwan, 1986). The pronun-
ciation of each character was decomposed into five phoneme
attributes: initial consonant, medial, vowel, final consonant,
and tone. Tone was encoded as a 5-dimensional binary vec-
tor (one dimension per tone). The other four attributes were
each represented as 25-dimensional binary vectors encoding
sound features (e.g., stop, voiced). These components to-
gether formed a 105-dimensional binary vector representing
the phonological features of each character.

Context The context representation for each character was
encoded as a 134-dimensional binary vector, randomly struc-
tured to enhance the model’s ability to distinguish homo-
phones by providing additional information. To be specific,
the first 14 slots were one-hot encoded, each representing a
homophone, while non-homophones were assigned vectors
of zeros. The subsequent 120 slots were randomly activated
with a 10% probability to increase representational distance
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between homophones (Rogers et al., 2004).

Training Procedure

The model was trained on 2,171 phonetic-semantic com-
pound characters in a two-phase process: an oral language
phase and a reading phase. The oral language training phase
aimed to mimic children’s oral language skills prior to learn-
ing to read. Critically, the reading training phase introduced
three types of reading instruction: VP-focused, VS-focused,
or evenly distributed VP-VS training schemes. In each trial,
the model learned a character randomly selected based on
its weighted frequency. A supervised learning approach was
utilized, with weights updated via back-propagation through
time (learning rate = 0.02). The sigmoid activation function
and cross-entropy loss function were employed. Initially, 20
models were trained with different random seeds in the oral
language phase. These models were then further trained in
the reading phase under each of three instructional schemes
(VP-focused, VS-focused, and even), resulting in 60 trained
models (20 models x 3 schemes) for downstream evaluation.

Oral Language Phase The primary goal of the oral lan-
guage phase was to train the models on speaking (SP path-
way) and listening comprehension (PS pathway) tasks. Dur-
ing PS pathway training, the CS pathway (which provided
contextual information to the semantic layer) was trained con-
currently to provide content information required for disam-
biguating homophones. Self-feedback connections were also
trained within the semantics (SS pathway) and phonology (PP
pathway) layers. Stimuli were presented to the model for 12
timesteps during SP and PS trials, while for only one timestep
during the SS and PP trials to encourage rapid attractor for-
mation. The model was then asked to generate output from
the six to the 12th timesteps. Each training iteration randomly
selected one of the four pathways (PS, SP, SS, and PP), with
probabilities of 40%, 40%, 10%, and 10%, respectively. The
training of these pathways was interleaved. Two million it-
erations were conducted in this phase, with training stopped
early when the model achieved over 90% accuracy on both
the PS and SP tasks. Upon completing this phase, all weights,
including those of the CS pathway, were frozen.

Reading Phase In the reading phase, models were divided
into three groups, each receiving different reading instruc-
tions. Models were trained on reading comprehension (visual
input to semantic output,V—S) and reading aloud (visual in-
put to phonological output, V—P) tasks. Input-output pairs
were provided for 12 timesteps per trial, with the model gen-
erating output between the 6th and the 12th timesteps. For
VP-focused instruction, the training ratio of V—S to V—P
was 1:3. For VS-focused instruction, the ratio of V—S to
V—P was 3:1. For even instruction, the ratio of V—S to
V—P was 1:1. Contextual information was provided during
training. All weights, excluding those frozen weights from
the oral language phase, were updated freely during training.
The reading phase finished after one million iterations.



Testing Procedure

Correctness and Error Score After a forward pass for
each input pattern, the model generated a pattern of real num-
bers at the output layer. The sum of squared errors (SSE)
was calculated as the squared Euclidean distance between the
model’s output and the ground truth at both the phonological
and semantic layers. For semantic accuracy, an output pat-
tern at the semantics layer was classified as correct if it had
the smallest Euclidean distance to the corresponding ground
truth among all output-semantics pairs. For phonological ac-
curacy, the output pattern at the phonological layer was con-
verted into a five-slot phonology representation. The output
was deemed correct if all five slots matched the ground truth.

Division of Labor and Semantic Reliance Following pre-
vious simulation work (Chang, 2023; Chang et al., 2024), se-
mantic reliance in the model was measured using the division
of labor (DOL) technique to assess individual differences.
Specifically, for the reading-aloud task, the model underwent
two separate inferences: one with the VP pathway lesioned
and the other with the VSP pathway lesioned. Phonological
SSE from the lesioned VP pathway reflected the importance
of the VP pathway, while phonological SSE from the lesioned
VSP pathway indicated the importance of the VSP pathway.
Each pathway’s DOL was determined by normalizing these
values. We computed the SR scores for the models trained
under three training schemes (VP-focused, VS-focused, and
even). The relationships between the SR scores and reading
instruction were then investigated.

Linear Mixed-effects Model Analysis

In behavioral studies, several psycholinguistic variables are
shown to be important for explaining reaction times (RTs)
in reading-aloud tasks (Chang, Hsu, et al., 2016; Cheng &
Chang, 2025; Lee et al., 2005; Liu et al., 2007). To investigate
whether the model could reproduce typical reading effects, a
linear mixed-effects model (LMM) analysis was conducted.
The psycholinguistic variables included as fixed factors were
character frequency (CF), number of strokes (NS), phonetic
combinability (PC), semantic combinability (SC), phonetic
radical consistency (PRC), and semantic radical consistency
(SRC). Phonological SSE was used as a proxy for behavioral
RTs as the dependent variable. CF represented the occur-
rence rate of each character. NS was the total stroke count.
PC represented the extent to which the phonetic radical could
combine with other radicals to form existing characters, and
SC represented the same for the semantic radical. PRC repre-
sented the degree to which the phonetic radical shared phono-
logical information with the pronunciation of the whole char-
acter. All these variables were taken from Chang, Hsu, et al.
(2016). SRC, taken from Cheng and Chang (2025), repre-
sented the degree to which the semantic radical contributed
semantic information to the meaning of the whole charac-
ter. To investigate the unique effect of SR, another LMM
model was conducted, including all the aforementioned vari-
ables plus SR as an additional variable. To further explore
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the nature of the SR effect, we also investigated the interac-
tions between SR and all the other variables. For data prepro-
cessing, outliers exceeding three standard deviations from the
mean of phonological SSE were excluded from the analysis.

Results

Accuracy At the end of the oral language phase, models
achieved an accuracy of 97.87% in the speaking task (SP)
and 91.07% in the listening comprehension task (PS). For the
reading comprehension task (VS), the models achieved accu-
racies of 99.98%, 99.58%, and 99.57% under VP-focused,
VS-focused, and even training schemes. For the reading-
aloud task (VP), the models achieved 99.98%, 99.99%, and
99.98% accuracy under VP-focused, VS-focused, and even
training schemes.

Relationships Between Reading Instruction and SR

The semantic reliance (SR) values across the three instruc-
tional schemes ranged from 0.028 t0 0.163 (M = 0.074, SD =
0.033) for the reading-aloud task. Specifically, the mean SR
was as follows: M =0.047, SD = 0.013 under VP-focused in-
struction, M = 0.108, SD = 0.028 under VS-focused instruc-
tion, and M = 0.067, SD = 0.020 under even training scheme.
To examine the relationship between reading instruction and
SR, an ANOVA was conducted using the training scheme as
the predictor for SR. The analysis revealed a significant ef-
fect, with R?> = 60.89% (adjusted R> = 59.51%), p < .001.
Pairwise comparisons indicated significant differences in SR
among the three instruction schemes: r = 9.240, p < .001 for
VP v.s. VS;t =6.205, p < .001 for VS v.s. even; r = 3.035,
p < .01 for VP v.s. even.

Typical Reading Effects and SR Effects

The Reading Effects After filtering out 7.23% of data
points due to outliers or incorrect responses, 120,496 data
points remained for analysis. Because of positive skewness,
Yeo-Johnson transformations were applied to CF, PC, SRC,
and SSE. All factors were scaled. To begin with, a baseline
LMM was employed to predict phonological SSE produced
by all the models across three instructional schemes. Phono-
logical SSE was used to simulate response times (RTs) in be-
havioral reading-aloud tasks (Chang, 2023; Monaghan et al.,
2017). Model ID and character ID were included as random
effects, and CF, NS, PC, SC, PRC, and SRC were included
as fixed effects. As shown in Table 1, the LMM analysis re-
vealed that low phonological SSE was associated with high
CF, high SRC, and low NS. The PC, SC, and PRC effects
were not significant. These results were broadly consistent
with findings from the behavioral study in (Chang, Hsu, et
al., 2016; Cheng & Chang, 2025) except the PRC effect.

The SR Effect We further investigated the unique effect
of SR. Adding SR as a fixed-effect factor to the baseline
LMM model significantly improved the model fit, x>(1) =
21.627,p < .001. This full model indicated that higher SR
was associated with higher phonological SSEs, consistent



with behavioral studies in English (Siegelman et al., 2020;
Woollams et al., 2016).

Table 1: LMM model fitted to phonological SSE

B t 95% Confidence Interval
CF -0.23 -25.86 (-0.25,-0.21)
NS 005 592 (0.04,0.07)
PC 0.00 0.01 (-0.02, 0.02)
sC 0.01 071 (-0.01, 0.02)
PRC 0.01 1.04 (-0.01, 0.04)
SRC -0.03 -2.89 (-0.04, -0.01)
"SR 010 502 0.06,0.14)

Note: An effect was considered significant at the p < .05 level
if its t-value was greater than 1.96 (Baayen, 2008).

Interactions between SR and psycholinguistic variables
The potential effects of interactions between SR and all the
other psycholinguistic variables were explored. Among the
six interaction terms tested, adding the interaction with SR
resulted in significant improvement in model fit to different
degrees. Adding SR x SRC to the full model resulted in
a significant improvement, (1) = 15.76,p < .001. Sig-
nificant improvement was also observed for the interactions
of SR with NS, %%(1) = 9.99, p < .01; with CF, x2(1)
6.31,p < .05; with PRC %2(1) = 5.75,p < .05; with PC,
x%(1) = 19.686, p < .001; and with SC, ?(1) = 13.347,p <
.001. Figure 2 demonstrates the interaction between SR and
SRC, illustrating how semantic radical information interacts
with SR.

0.4+

SRC
|E| High
IE] Low

Phonological SSE
o
o

o
o

-0.21

wH

Figure 2: The interaction between SR and SRC (High:
Above the mean of SRC; Low: Below the mean of SRC)

Analysis by Instruction Groups Lastly, our LMM results
demonstrated reading effects consistent with previous behav-
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ioral findings (e.g., Cheng et al. 2025), except for the PRC
effects. To further investigate this discrepancy, we conducted
separate LMM analyses for the three instruction schemes:
VP-focused, VS-focused, and even training. As before, all
the psycholinguistic variables from the baseline model were
included to predict phonological SSE. Due to space limita-
tions, Table 2 only presents the PRC and SRC effects from
the LMM analyses; the key patterns of other effects remained
consistent. In the VP-focused analysis, the PRC effect was
significant, with higher PRC scores correlating with smaller
SSEs. However, the SRC effect was not significant in this
analysis. Conversely, the event training analysis revealed a
non-significant PRC effect but a significant SRC effect. In-
terestingly, the VS-focused analysis showed significant PRC
and SRC effects, although the direction of the PRC effect con-
trasted with typical behavioral findings.

Table 2: LMM models fitted to phonological SSE by three
instruction groups (only showing PRC and SRC)

VP Even VS
§ )4 B p § p
PRC | -0.03 < .01 | 0.01 0.27 0.05 <.001
SRC | -0.01 0.20 | -0.02 < .05 | -0.04 <.001
Discussion

Most studies on Chinese character acquisition have fo-
cused on general orthographic knowledge rather than instruc-
tional implications of phonetic-semantic compound charac-
ters (Lam, 2011; Packard et al., 2006). Using computational
modeling, this study investigated the impact of phonetic or
semantic radical exposure on variations in individual read-
ing behaviors. The models were trained under three instruc-
tional schemes - VP-focused, VS-focused, and even, marking
the first application of computational modeling of this kind to
Chinese character acquisition.

Our simulation results demonstrated that the degree of re-
liance on the semantic pathway in the model under differ-
ent instructional methods differed significantly. Specifically,
the model under VS-focused instruction had a higher SR
compared to the model under even or VP-focused schemes.
This result suggests that variations in individual differences
in terms of SR can be directly linked to reading instruc-
tion. Moreover, although the Chinese written system is logo-
graphic, the DOL analysis revealed that reading aloud in the
model relies more on the phonological pathway (i.e., all SRs
smaller than 0.5) regardless of the type of reading instruction,
differing only in the degree. These results are consistent with
previous simulation work in English reading (Chang et al.,
2020, 2024; Kuo et al., 2023), suggesting that VP mapping is
also critical for reading Chinese characters aloud.

Regarding psycholinguistic effects, the simulation results
showed that the model accounted for several key reading ef-
fects observed in the reading literature (Chang, Hsu, et al.,



2016; Cheng & Chang, 2025; Liu et al., 2007), including
CF, NS, PC, and SRC. Additionally, the SR scores derived
from the models trained with different instructional methods
contributed uniquely to explaining the models’ phonological
SSEs. Higher SR scores were associated with higher SSEs,
indicating that the models named characters more slowly.
The result aligns well with both behavioral (Siegelman et
al., 2020; Woollams et al., 2016) and computational (Chang,
2023; Chang et al., 2024) investigations of individual differ-
ences in English reading.

One intriguing exception observed in the LMM results is
the null effect of PRC. Further analysis, breaking down the
models into three instructional groups, revealed that the PRC
effect emerged only in models under phonetic-focused train-
ing, while its SRC effect was not observed. By contrast, the
PRC effect was absent in models under even training and
exhibited an opposite direction in models under semantic-
focused training, while the SRC effect was present. The re-
sults suggest that the presence and correctness of the PRC and
SRC effects may depend on the proportions of phonetic and
semantic radical exposure during literacy development. Be-
cause the majority of studies in Chinese reading (Chang, Hsu,
etal., 2016; Cheng & Chang, 2025; Lee et al., 2005; Liu et al.,
2007) have demonstrated the PRC effect, this suggests that
exhaustive training emphasizing print-to-sound mappings, or
pronunciation, is necessary for the PRC effect to manifest
in simulations. This interpretation aligns with educational
practices in Taiwan, where children begin learning Zhuyin
as early as kindergarten. Even after transitioning to character
literacy training, Zhuyin remains concurrently provided until
the fourth grade, enhancing phonological awareness despite
being a visual representation of pronunciation (Ho, 2010).
Similar benefits are observed with Pinyin in China (Wang et
al., 2014). In Hong Kong, where neither Zhuyin nor Pinyin
is used, children start learning to read as early as age three
through look-and-say (Li & Rao, 2000). Future simulation
studies can be developed to incorporate Zhuyin/Pinyin learn-
ing at the early stage of training to investigate its influence
on subsequent reading behaviors (Chen et al., 2016; Wang,
2017; Wang & McBride, 2017).

In summary, this study represents the first application of
computational modeling to Chinese character acquisition,
with results corroborated by findings from multiple stud-
ies. Specifically, the simulations investigated the compara-
tive effectiveness of orthographic knowledge training within
phonics-based versus meaning-based instruction, and linked
this with variations in individual reliance on alternative read-
ing pathways when reading Chinese characters.
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