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Abstract: The neural mechanisms underlying natural text reading are anchored in the extended language network, which
integrates various brain regions to support a multi-level processing—ranging from lexical decoding to the construction of
situation models. Neural activity during reading is shaped by textproperties, reader characteristics, and their dynamic interactions.
At the text level, narrative texts show greater involvement of'social cognition within the default mode network (DMN), wherea s
expository texts show stronger activation of the frontoparietal control network (FPN) supporting information integration,
demonstrating distinct neural processing mechanisms between the two text genres. Concurrently, the core informational
dimensions embedded within the text further shape distinct and regionally specific patterns ofneural activation. Moreover, these
text-driven neural response profiles are themselves modulated by reader-specific factors, givingrise to individual differences in
information integration efficiency, genre-dependent processing strategies, and the degree of neural synchronization. Finally,
emerging methodological advances—including concurrent eye-tracking—functional magnetic resonance imaging (fMRI)
recording, inter-subject correlation analysis, and large language model (LLM)-based computational modeling—have propelled
a deeper understanding into natural text reading.
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is a dynamic process driven by continuous prediction and

1. Introduction verification across multiple levels oflinguistic representation,

Text reading serves as a critical avenue for acquiring a predictive mechanism that, to some extent, enhances both
knowledge, experiencing emotions, and constructing social the efficiency and speed of situation model construction [47].
cognition [37, 76, 80, 81], and elucidating its neural At the neural level, functional neuroimaging studies have
mechanisms not only represents a frontier topic in cognitive propelled a deeper understanding of text reading. The
neuroscience but also providesa crucial window into higher- extended language network (ELN), revealed by neuroimaging
order human cognitive functions. Early research meta-analysis, demonstrates that text comprehension relies on
predominantly focused on the processing of isolated words or a distributed brain network extending beyond canonical
simple sentences, which laid an important foundation for language regions, with "extended areas" such as prefrontal,
understanding the basic linguistic mechanisms of reading. anterior temporal, and midline structures jointly supporting
However, as research has progressed, the field has gradually multilevel cognitive processes—ranging from lexical access
recognized that the essence of authentic reading lies in and syntactic parsing to higher-order inference and situation
meaning construction withina dynamic and coherent context model construction [25]. Moreover, existing studies on
[63], which has driven a shift in research paradigms toward naturalistic text reading have found that narrative
more ecologically valid "naturalistic text reading". comprehension engages left-lateralized semantic regions as

With the rise of naturalistic text reading research, well as bilateral cortical areas within the default mode
investigators have begun to address the core question of how network (DMN), including the posterior cingulate cortex,
readers construct meaning from coherent discourse from both precuneus, and dorsomedial prefrontal cortex (dmPFC)—
theoretical and neurobiological perspectives. At the regions that are associated with situation model updating and
theoretical level, the construction-integration model has integration [2, 40, 70, 85]. In contrast, other studies have
elucidated the fundamental cycle of text reading: readers first revealed that expository texts, relative to narratives, elicit
form a text-based representation grounded in concepts and significantly greater activation in the frontoparietal control
propositions through language input (construction) and network (FPN) [1, 74]. Beyond these differences, recent work
subsequently integrate this representation into a coherent has additionally identified that factors such as reading amount,
situation model via integrative processes [44,45]. In addition, text content, executive function, and language proficiency
the reading systems framework further emphasizes that the significantly influence the neural mechanisms of text reading
lexicon serves as a critical hub linking word identificationand [50, 71]. For example, Song et al. (2025) demonstrated that
comprehension systems and that the quality of lexical print exposure significantly modulates neural activity pattems
representations directly influences the efficiency of situation during text processing. During narrative reading, higher print
model construction [63]. Recently, theoretical advances have exposure was linked to enhanced inter-subject alignment
increasingly underscored the active and hierarchical nature of within bilateral semantic regions. In expository reading,
reading. The multi-representational hierarchical actively however, higher print exposure was associated with more
generative architecture proposes that reading comprehension idiosyncratic neural activation patterns. Taken together,
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beyond the basic neural underpinnings oftext reading, current
research has primarily explored the factors that influence the
neural mechanisms of text comprehension, as well as the
complex interactions among these factors.

Building upon these considerations, we systematically
reviewed recent neurobiological studies of naturalistic text
reading using functional magnetic resonance imaging (fMRI),
synthesizing the literature across three principal dimensions:
(1) the foundational language-related neural mechanisms that
support text reading; (2) the factors that modulate the neural
substrates of text comprehension; and (3) the ways in which
emerging techniques and analytical approaches are deepening
our understanding of the neural architecture of reading.
Synthesizing the evidence from these complementary lines of
inquiry, this review aims to articulate a more comprehensive
and dynamic framework of the neural mechanisms underlying
naturalistic text reading—a framework that may serve as a
theoretical foundation for subsequent investigations while
also providing neural-level insights to inform reading
instructional practices and intervention strategies for
language disorders.

2. The Neural Substrates of Text
Reading

Ferstl et al. (2008) conducted a meta-analysis of 23
neuroimaging studies and put forward the core framework of
the "Extended Language Network" (ELN). This framework
broadens the conventional understanding that language
processing only relies on the perisylvian cortex, and verified
that the ELN serves as a foundational network supporting
high-level contextual and integrative processing during text
reading.

Utilizing four analytical contrast sets (text vs. resting
baseline, text vs. nonlanguage baseline, coherent text vs.
incoherent fragmented text, and special pragmatic sub-
processes (e.g., metaphor comprehension) vs. general
narrative reading), the meta-analysis identified the following
core regions: The bilateral anterior temporal lobes (ATL),
which were consistently and robustly activated across all four
analytical  groups, playing a crucial role in
propositionalization—the process required for combining
words into semantically based content units [28, 46]. The
middle and posterior temporal lobes are concerned with
implementing basic language perception, integration and
interpretation [8, 18,23]. The left inferior frontal gyrus (IFG)
is implicated in the processing of sentence-level context [7,
25]. The dorsomedial prefrontal cortex (dmPFC) and the
posterior cingulate cortex/precuneus were co-activated during
the coherent text contrasts, supporting coherence building
[25]. The right hemisphere, in turn, is engaged in specific
pragmatic interpretations (e.g., metaphor comprehension)
[10]. These interconnected brain regions constitute the
Extended Language Network (ELN), which offers a unified
cortical model to explain the neural mechanisms underlying
high-level discourse comprehension.

Notably, the activation pattern of this network undergoes
dynamic modulation by various factors, which further shapes
the efficiency and integrity of situation model construction.

3. Ciritical Modulatory Factors in the
Neural Substrates of Text Reading

Reading necessarily involves the construction ofa situation
model [85], whose underlying neural processing is modulated
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by multiple variables. Prior research indicates that the key
influencing dimensions consist of text properties, readers'
cognitive characteristics, and the interactive effects between
the two [50]. Synthesizing existing research, as the core input
of reading, text properties—including coherence, text genre
(e.g., narrative vs. expository), and the internal information
dimension—directly influence cognitive demands and
strategic processing choices [20, 23, 26]. In tum, readers'
working memory capacity, reading amount, and topic
preference constitute critical sources ofindividual differences
in neural mechanisms, shaping the activation patterns and
network synergy efficiency of reading-related brain regions
by modulating the efficiency of information encoding,
integration, and situation model updating [50, 71]. In-depth
elucidation of the regulatory principles governing how text
characteristics and reader features modulate reading-related
neural mechanisms would not only contribute to a more
comprehensive understanding of the neural basis of reading
comprehension processes, but also provide valuable insights
for differentiated reading instruction, language disorder
intervention, and the cultivation of cross-linguistic reading
abilities.

3.1. Dependence of Reading-Related Neural
Mechanisms on Text Characteristics

Existing research has predominantly focused on two text
genres: narrative and expository texts. These text genres
impose fundamentally different cognitive demands for
situation-model construction, and their neural underpinnings
show systematic, domain-specific differentiation. This
differentiation manifests not only as a macro-level functional
divergence between narrative and expository texts butalso as
fine-grained processing of distinct information dimensions
within a given text genre.

Narrative texts provide situational cues via changes in
protagonists, evolving plot-related events and setting shifts,
prompting readers to dynamically update and build a coherent
situation model [85]. In contrast, the processing of expository
texts follows the Construction-Integration Model advanced
by Kintsch (1988), in which readers primarily integrate
semantic information across core dimensions such as
conceptual hierarchies and logical relations [44].

Neuroimaging research has shown that processing
narrative and expository texts relies on shared neural
mechanisms. Aboud et al. (2019) conducted the first direct
neurobiological comparison of expository and narrative
comprehension in developing children, revealing that both
genres engage canonical language regions (e.g., left
middle/superiortemporal gyrus) as well as core nodes of the
default mode network (DMN), including the left angular
gyrus, hippocampus, anterior temporal lobes, and medial
prefrontal cortex. That is, reading comprehension across
genres relies on basic semantic processing and situation
model construction, processes in which the DMN plays a
central role by supporting bottom-up, automated activation
and semantic associations that integrate textual information
with background knowledge to form an internal
representation of the content [2, 19, 77, 78]. The distinct
neural mechanisms for the two genres diverge as a function
of theircognitive demands: narrative texts elicit significantly
greater activation in the bilateral angular gyrus and anterior
superior temporal sulcus—regions associated with theory of
mind —which may support inferences about character
intentions [67]. Expository texts, in contrast, recruit the



frontoparietal control network (FPN) significantly more, as
evidenced by increased activation in the dorsolateral
prefrontal cortex and intraparietal sulcus, alongside
significantly enhanced functional coupling between the FPN
and the DMN. This inter-network coupling between the FPN
and DMN issignificantly stronger during the initial segments
of expository text reading, reflecting greater demand for
strategic processes during the initial construction of the
situation model [30, 82].

However, beyond the macro-level distinctions discussed
above, texts within the same genre also elicit more fine-
grained neural differentiation, driven by variations in specific
internal information dimensions.

Toazza et al. (2022) provided direct evidence for
differential brain activation during narrative text
comprehension. In healthy control readers, all emotional
conditions (anger, sadness, and happiness) commonly
engaged the left middle temporal gyrus, inferior frontal gyrus,
inferior parietal lobe, medial frontal gyrus, and posterior
cingulate gyrus, constituting a shared neural network for
emotional narrative comprehension. Among emotional
conditions, only anger-evoking stories yielded significant
additional activation within the posterior cingulate
gyrus/precuneus. This pattern may reflect deeper engagement
with  protagonists’ mental states and enhanced
social-cognitive processing [24], which was not observed for
sad or happy narratives. Such neural dissociations suggest
that emotional narrative processing, while relying on the
general neural mechanisms of narrative comprehension, also
elicits emotion-specific activations depending on the
emotional conditions. This finding further supports the idea
that distinct dimensions shape brain-network activation
profiles [76]. Beyond the basic emotional experiences
discussed above, suspense constitutes another important
emotional experience, one that is built upon fundamental
human cognitive processes such as anticipation, expectation,
and prediction. Lehne et al. (2015) conducted the first study
of the neural basis of the emotional experience of suspense,
revealing that individual suspense ratings were correlated
with activation in the medial frontal cortex, bilateral frontal
regions (along the inferior frontal sulcus), and lateral
premotor cortex, as well as posterior temporal and
temporoparietal  regions [48]. Unlike the basic

emotion-specific activation patterns identifiedby Toazza et al.

(2022), suspenseful narratives engage the lateral premotor
cortex for predicting plot uncertainty [68] as well as the
medial frontal cortex and temporoparietal junction for
tracking characters' mental states [4, 66], also reflecting the
modulatory effects on brain networks exerted by information
dimensions.

However, none of the above-mentioned narrative texts
extended beyond the readers' established world knowledge.
The supra-natural events examined by Hsu et al. (2015), in
contrast, simultaneously incorporated two types of
information: world-knowledge violations and emotional
novelty. On the one hand, readers need to recruit bilateral
inferior frontal gyri to resolve the cognitive conflict arising
from world-knowledge violations, thereby satisfying the
demands of discourse integration [31,60]. On the other hand,
the feelings of surprise and reading pleasure elicited by
emotional novelty activate the salience and emotion network
centered on the left amygdala and further recruit the
frontoparietal attention network to focus on this salient
information. The synergistic interaction among these three
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processes ultimately constitutes a unique neural processing
mechanism [14, 38,52, 69].

Notably, similar differentiation patterns also exist within
expository texts, further corroborating the aforementioned
view.

Hsu et al. (2019) introduced the fine-grained dimension of
textual knowledge structure (KS) optimality, providing key
evidence for this view. They found that when texts had an
optimal KS (net type map), they primarily engaged classical
semantic and integration networks, including the left
middle/superior temporal gyrus (MTG/STG) and left
dorsolateral prefrontal cortex (DLPFC). In contrast, when
texts had a sub-optimal KS (spoke or chain-type conceptual
organization), they recruited the left frontopolar cortex (FPC)
and bilateral dorsal anterior cingulate cortex (1ACC). These
regions play critical roles in multitasking, cognitive resource
allocation, and conflict monitoring [12, 13]. This suggests
that even when text content difficulty is comparable, the way
concepts are organized independently modulates the brain's
engagement patterns: optimally structured texts allow readers
to recruit canonical semantic networks for processing,
whereas suboptimally structured texts elicit greater
engagement of cognitive-control-related regions, consistent
with more effortful mental-model construction given sparse
conceptual interconnections in spoke or chain-type
knowledge structures [37].

Taken together, both the distinction between narrative and
expository text genres and the variation in internal
information dimensions within texts exert fine-grained and
systematic modulation on brain activation patterns, in
addition to a shared neural foundation. This implies that the
neural mechanisms of text comprehension are not fixed but
instead dynamically reorganize as a function oftext genre and
the information dimensions they carry, so as to adapt to the
demands of different cognitive tasks.

3.2. Mechanisms of Reader Characteristics

The aforementioned neuroimaging studies on situation
model construction have revealed their dependence on text
genre and the internal informational dimensions of texts.
However, text comprehension is not a passive process of
information reception but rather a dynamic cognitive activity
in which readers actively construct meaning. This implies that,
in addition to text-inherent features, readers' own cognitive
characteristics also constitute key variables that shape the
underlying brain mechanisms. In fact, text properties and
reader characteristics do not operate independently. Instead,
they jointly modulate the allocation of neural resources and
processing strategies through complex interactions. Therefore,
to fully characterize the neural landscape of text
comprehension, it is essential to systematically examine how
reader characteristics interact synergistically with text
properties.

3.2.1. The Influence of Working Memory

Among the numerous cognitive factors influencing text
comprehension, working memory has received considerable
attention due to its central role in information integration and
cognitive control. As akey component of executive functions,
working memory provides the limited cognitive resources
necessary for the temporary maintenance, manipulation, and
integration of information during the comprehension process
[50].

Specifically, it not only supports basic processes such as
word recognition and semantic retrieval but also participates



more deeply in higher-level situation model construction:
readers rely on working memory to track key conceptsin the
text, establish referential, causal, and logical relations across
sentences and even paragraphs, and effectively suppress
interference from irrelevant information [28, 41, 63].

Li et al. (2025) employed inter-subject correlation (ISC)
and inter-subject functional correlation (ISFC) to investigate
the neural mechanisms of narrative reading in adults and
further divided participants into subgroups based on reading
level, revealing neural processing patterns that may be linked
to working memory capacity in naturalistic text
comprehension. In adults, the results showed that, compared
with the low-reading-level subgroup, the high-reading-level
subgroup exhibited stronger inter-subject functional
correlation in multiple pairs: between the right precentral
gyrus and the left hippocampus, as well as between the left
hippocampus andparahippocampal gyrus and the right middle
temporal pole. The bilateral precentral gyrus has been
previously demonstrated to be involved in monitoring
language working memory [11]. And the parahippocampal
gyrus supports semantic memory retrieval and verbal
semantic memory processing [6, 32]. This may tentatively
suggest an association between language working memory
and reading level.

In the investigation of complex expository technical texts,
Keller et al. (2024) also observed greater activation in the left
inferior frontal gyrus among better comprehenders. This brain
region underpins phonological, semantic, syntactic, and
propositional maintenance operations that form verbal
working memory for language [16, 17, 21]. Accordingly,
better comprehenders are able to keep larger amounts of
verbal information temporarily active in memory during
reading to support the comprehension of demanding
expository materials [42]. Using graph-theory-based network
analysis, Zhou et al. (2021) demonstrated developmental
shifts in the engagement of working-memory-related neural
systems during narrative reading. Children showed stronger
coupling between auditory-phonological and
working-memory-related modules that correlated negatively
with reading performance, suggesting compensatory
recruitment  of  working-memory resources for
non-automatized reading. Such compensatory modular
coupling was absent in adults, whose reading was instead
supported by visual-semantic regions. These findings suggest
that working-memory-related neural systems are engaged to
different extents in reading at different developmental stages
[84].

These studies have revealed activation patterns of working -
memory-related brain regions among readers of different
comprehension levels. From such neural evidence, we
indirectly infer that individual differences in working-
memory capacity may lead to variations in the coordinated
processing between working-memory-related brain regions
and other language-related brain regions during reading.

In contrast, Hsu et al. (2019) directly measured
participants' working-memory  capacity using  the
Letter-Number Sequencing (LNS) behavioral task. The
results indicated that readers with greater working memory
capacity exhibited higher overall reading comprehension
performance. The neuroimaging results revealed that
individuals with higher reading ability, when processing
expository texts with sub-optimal knowledge structure (i.e.,
texts with loosely organized concepts and higher integration
demands), showed significantly greater activation in the left
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frontopolar cortex (FPC) and the supplementary motor area
(SMA), regions that are closely associated with cognitive
control, multitasking, and information integration [9, 13, 55],
as well as lexical-semantic access, syntactic processing,
semantic retrieval, and predictive pre-activation during
reading [15, 33, 47]. Combining the behavioral and neural
findings, it can be inferred that working memory, as a critical
cognitive underpinning of reading ability, may exert a key
influence on the neural mechanisms of text reading through
its individual differences.

In sum, working memory emerges as a crucial factor
affecting reading comprehension and brain processing,
regardless of whether the text is narrative or expository.

3.2.2. The Influence of Reading Experience

Stanovich and Cunningham (1992) demonstrated that print
exposure predicts vocabulary and cultural knowledge levels
independently of general cognitive ability. Subsequent
research further established that even after controlling for
executive function and perceptual speed, readers with higher
print exposure still exhibited a significant processing
advantage in comprehending written sentence structures [72,
73]. At the neural level, Song et al. (2025) found that the
influence of print exposure on neural processing is text-genre-
dependent. Specifically, during narrative reading, readers
with higher print exposure exhibited greater neural synchrony
with others in core semantic regions such as the bilateral
middle temporal gyrus, reflecting the formation of convergent
and efficient neural representations in social-cognitive and
semantic integration processes. In contrast, during expository
reading, they recruited the frontoparietal control network
(FPN) to produce more idiosyncratic neural activation
patterns [71]. These findings highlight that reading
experience is linked to both shared and idiosyncratic neural
dynamics when processing different types of textual
information.

Vingerhoets et al. (2003) provided direct evidence that
language exposure, alongside print exposure, represents
another critical factor influencing reading outcomes. In a
reading comprehension task, participants silently read
newspaper articles in their native language (Dutch) as well as
in their foreign languages (English and French) to examine
the influence of language familiarity on reading. The results
showed that reading in all three languages significantly
activated core language regions, including the left temporal
lobe and bilateral occipital cortex, indicating that different
languagesrely on shared neural substrates. However, further
contrasts revealed that native-language reading, compared
with foreign-language reading, elicited stronger activation in
occipital regions including the bilateral lingual and cuneate
cortex, which may reflect more successful mapping onto
visual-word-form representations for the more familiar
language.

More critically, even between the two foreign languages,
English and French, significant differences emerged as a
function of differential exposure: French (reduced exposure)
required greater activation in the left inferior frontal gyrus
compared with English (higher exposure), consistent with the
idea that languages with lower familiarity rely more heavily
on grapheme-to-phoneme conversion [27]. Thus, increased
familiarity appears to be associated with stronger activation
in occipital visual word-form regions, reflecting more
automatic processing. Decreased familiarity, in contrast,
appears to be associated with greater activation in the inferior
frontal gyrus, reflecting the engagement of more effortful



subvocal and phonological awareness [79]. Davydova et al.
(2025) extended the influence of language familiarity to the
processing of emotional texts, revealing that language
familiarity not only affects visual word-form processing but
also affects the functional integration between semantic and
affective areas [19]. In this study, late Spanish—English
unbalanced bilinguals read happy, fearful, and neutral
fictional passages, and greater activation in the left
hippocampus was observed for fearful texts while reading the
first language (L1), indicating that the native language more
strongly engages emotional memory and affective processing
[64]. More critically, functional connectivity analyses
revealed that the coupling between the left anterior temporal
lobe (a semantic hub)and the leftamygdala (a core region for
emotional processing) was significantly stronger for fearful
texts during reading L1 than the second language (L2),
whereas this connectivity was attenuated in L2, suggesting
that lower language familiarity is associated with less
integrated processing between semantic and emotional areas.
Moreover, Hsu et al. (2015) reported that late German—
English bilinguals reading short passages from Harry Potter
exhibited significantly stronger activation in bilateral
amygdala while reading happy texts in L1 than in L2, with a
similar native-language advantage also observed in the left
precentral gyrus, a region implicated in embodied simulation
of emotional expressions [62]. Multivariate pattern analysis
further revealed that the neural activation patterns for
different emotional categories were more discriminable while
reading in L1, whereas this discriminability was significantly
reduced while reading in L2. These findings indicate that
language familiarity modulates not only the intensity of
emotional processing but also the fine-grained differentiation
of emotional representations [38].

Together, these studies demonstrate that familiarity with
the language itself also modulates the neural mechanisms
underlying reading comprehension.

From the perspective of textual content, textual genre
preference is also an important factor modulating the neural
mechanisms of reading. For example, compared with news
texts, fictional texts elicited higher inter-subject neural
synchronization in the right temporal pole and fusiform gyri,
regions associated with social cognition and empathy. In
contrast, news texts showed specific activation in bilateral
rostral prefrontal cortex [51]. This suggests that fictional texts
can more reliably engage empathy-processing resources for
stable empathy processing, thereby promoting consistency in
neural responses across readers, whereas news texts more
heavily recruit prefrontal regions that may be involved in
factual information processing [5, 43, 58]. Song et al. (2025)
further revealed that, among high-exposure readers during
narrative  reading, similarity in fictional topic
reading-experience distributions corresponded to higher
inter-subject neural synchrony within the bilateral precuneus,
posterior cingulate cortex, and right medial frontal gyrus. The
precuneus and posterior cingulate cortex, core nodes of the
default mode network, have been implicated in higher-order
semantic processing, autobiographical memory retrieval, and
mentalization [3, 22, 34, 39]. The right medial frontal gyrus
has been linked to theory of mind functions and cognitive
control in prior literature [43, 56, 57]. These results suggest
that shared distributions of fictional reading-experience may
foster convergent neural processing patterns across high-
exposure readers during narrative reading. By contrast, no
significant IS-RSA effects were observed during expository
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reading [71].

The aforementioned aspects of reading experience exert
unique effects on text comprehension. However, beyond these
factors, reading experience encompasses many other aspects,
such as reading modality preferences, age of acquisition, and
reading environment, all of which remain to be further
explored.

4. Methodological Innovations
Advancing Research on the Neural
Mechanisms of Reading

4.1. Fixation-Related fMRI: A Paradigm for
Neural-Mechanism Studies of Natural Text
Reading

Functional magnetic resonance imaging (fMRI), with its
high spatial resolution, can clearly localize brain activations
and network interactions underlying core processes such as
semantic processing and cognitive control during natural text
reading; however, limited by its relatively low temporal
resolution, it cannot precisely align the delayed hemodynamic
responses with the millisecond-scale dynamic processes of
lexical processing and inter-sentential integration that occur
during natural reading. In contrast, eye-tracking technology
can capture core behavioral indices in real time, including
fixation location, fixation duration, and regressions,
providing precise "word-level temporal anchors" for
continuous text reading, while also directly reflecting the
difficulty and strategic choices in reading processing through
quantitative measures such as regression rates and fixation
durations [36, 59, 65]. Accordingly, some studies have
combined these two techniques to advance research on the
neural mechanisms of text reading.

The fixation-related fMRI paradigm addresses the
limitations of the traditional rapid serial visual presentation
(RSVP) paradigm. Under the RSVP paradigm, word onset is
externally controlled by a computer program, reading rhythm
is rigidly constrained, and regressions as well as
word-skipping are prohibited, which deviates from natural
reading situations. Using this new paradigm, Hsu et al. (2019)
adopted simultaneous eye-tracking and fMRIdata acquisition
to obtain the exact onset time of words and phrases for fMRI
general linearmodel (GLM) analysis, perform convolution of
the hemodynamic response function (HRF) with task-related
variance, and finally statistically isolate brain signals evoked
by text reading [37]. Likewise, adopting a combined
eye-tracking-fMRI approach to simulate natural reading
situations, Mak et al. (2023) investigated whether the three
kinds of mental simulation (motor simulation, perceptual
simulation, and mentalizing), which differed in
eye-movement behavior, had a common neural locus as well
as domain-specific activations. They found that
simulation-eliciting content activated a variety of brain areas,
including both modality-specific brain areas and a general
simulation area [53]. Gu et al. (2025) extended the combined
eye-tracking and fMRI approach to L2 readers within the
model-brain alignment framework, revealing consistent
model-brain alignment across L1 and L2 populations [29].

In summary, the integration ofeye-tracking technology and
fMRI can compensate for the limitations of either technique
in isolation, and through the synergy of behavioral anchoring
and neural localization, it provides critical support for
research on reading cognition and for innovations in related



fields.

4.2. Neural Mechanisms of Reading Revealed
by Large Language Models

In recent years, the advent of large language models has
provided a computable "brain language model" for text
reading research, enabling researchers, through model-brain
alignment, to transform the traditional question of " where in
the brain activation occurs during reading " into a mechanistic
question of "whether the brain and the model compute
language in the same way," thereby testing the principles of
human language processing with formal computational
hypotheses.

The study by Yu et al. (2024) serves as a representative
example of this approach. By manipulating the pretraining
tasks of the BERT model, this study investigated how the
brain comprehends coherence relations between sentences or
texts. The researchers compared two models: one that learned
only to predict masked words in sentences (MLM), and the
otherthat additionally learnedto judge whether two sentences
are coherent (NSP) [83]. Results revealed that the model
trained with sentence coherence judgment exhibited higher
model-brain alignment, particularly in brain regions such as
the right inferior frontal gyrus and the right anterior temporal
gyrus. This indicates that NSP serves as a viable
computational account of discourse-level comprehension.
Concurrently, this finding corroborates previous conclusions
regarding the critical role of the right hemisphere in this
process [54]. This study also found that readers with higher
model-brain alignment tended to have faster reading speeds,
suggesting that this alignment may reflect individual
processing efficiency.

Gu etal. (2025) extended this paradigmto cross-population
comparisons, investigating whether large language models
can capture the commonalities and differences in the neural
mechanisms of reading between L1 and L2 readers. This
study used fixation events recorded by eye-tracking as
temporal anchors to achieve millisecond-level precise
alignment between GPT-2-generated word embeddings and
fMRI signals. The results revealed that brain activity in both
L1 and L2 readers could be significantly predicted by LLMs,
with comparable model-brain alignment between the two
groups, corroborating shared neural mechanisms of
contextual processing across populations. Concurrently,
individual difference analyses demonstrated that linguistic
abilities (vocabulary size and general reading ability) affected
model-brain alignment in both groups, whereas attentional
ability and language dominance modulated brain activity
patterns exclusively in L2 readers. This finding reveals a dual
value of large language models: on the one hand, they can
equally simulate the neurocomputational processes of readers
from different language backgrounds. On the other hand, by
analyzing individual differences in model-brain alignment,
one can infer the differential importance of cognitive factors
affecting reading processing across populations [29].

In summary, the model-brain alignment paradigm driven
by large language models not only provides novel
computational perspectives and methodologies for
investigating the neural mechanisms of text reading, but also
demonstrates unique value in revealing the principles of
discourse processing, cross-population reading differences,
and individual processing efficiency, thereby propelling
reading cognition research toward more precise mechanistic
explorations.
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4.3. Inter-Subject Correlation: Revealing
Group Consistency and Individual
Differences in Reading

Traditional General Linear Model (GLM) approaches have
certain limitations in studying the neural basis of natural
language processing, as they struggle to adequately capture
the continuity and dynamics of language processing. In
contrast, ISC analysis can effectively reveal group-consistent
neural response patterns during naturalistic stimulus
processing and can be used to explore individual differences
by relating neural patterns to individual behaviorortraits [35,
61].

The study by Jangraw et al. (2023), employing naturalistic
narrative texts as experimental stimuli, demonstrated that
reading ability is closely associated with neural synchrony
within the brain's reading network. Better readers (those
having reading scores above the median) exhibited
significantly greater inter-subject correlation (ISC) of neural
activity in canonical reading core regions, including the left
angular gyrus, fusiform gyrus, and inferior frontal gyrus,
indicating highly consistent processing patterns among them.
In contrast, worse readers displayed a typical "Anna Karenina
model," characterized by idiosyncratic neural patterns across
individuals. This study highlights the advantages of the ISC
and inter-subject representational similarity analysis (IS-RSA)
frameworks, which are more sensitive than traditional
methods in detecting both group-level consistency and
individual differences. Notably, IS-RSA more directly links
neural representational structure to behavior, offering a more
interpretable analytical pathway for flexibly uncovering
brain-behaviorrelationships [40]. Furthermore, Li et al. (2025)
used Chinese summaries of Andersen's fairy tales as stimuli
and employed inter-subject functional connectivity (ISFC) to
compare the neural mechanisms of narrative comprehension
between children and adults. Results showed that adults
exhibited higher ISC in the dorsomedial prefrontal cortex and
angular gyrus. In terms of functional connectivity, high-
reading-level adults showed stronger cross-regional coupling
between the hippocampus and prefrontal cortex, whereas
high-reading-level children displayed reduced local
functional connectivity withinthe prefrontal cortex, reflecting
distinct neural strategies for reading improvement at different
developmental stages [49].

Song et al. (2025) further employed inter-subject
correlation (ISC) to reveal the interactive effects of print
exposure and text genre on the neural mechanisms of reading.
This study found that the influence ofprint exposure on neural
activity depends on text genre. During narrative reading,
individuals with higher print exposure exhibited greater
neural consistency in semantic processing regions. In contrast,
during expository reading, higher-exposure readers displayed
more pronounced idiosyncratic neural patterns within the
frontoparietal control network. More importantly, the study
also demonstrated that reading topic preferences could predict
neural similarity within the default mode network,
particularly in the precuneus and posterior cingulate cortex.
In short, the brain's response to reading is shaped both by how
much one reads and by what one reads—and these effects
differ markedly depending on the type oftext being processed
[71].

Thus, inter-subject correlation (ISC) not only enables
precise identification of shared reading processing
mechanisms at the group level but also sensitively captures



individual differences in reading ability, developmental stage,
and reading experience, flexibly establishing links between
neural synchrony and individual traits and clearly revealing
the differentiation of neural reading strategies across
populations. It provides a more ecologically valid and
targeted methodological approach for deeply dissecting both
group-level consistency and individual differences in reading.

5. Discussion

5.1. Interactive Effects of Text Properties and
Reader Characteristics on the Neural
Mechanisms of Text Reading

A systematic examination within the framework of the
extended language network reveals that the neural
mechanisms underlying natural text reading emerge from the
interaction between text properties and reader characteristics.
On the one hand, text genre determines the specific
processing networks engaged during reading. Narrative texts,
which provide situational cues through changes in
protagonists, evolving plot-related events, and setting shifts,
prompt readers to dynamically construct and update a
coherent situation model, and consequently rely on the default
mode network and the social cognition system. Expositoty
texts, centered on conceptual integration and logical
reasoning, rely on the frontoparietal control network and the
semantic control system [1, 74]. Both text genres exhibit fine-
grained internal differentiation. Specifically, narrative texts
elicit distinct patterns of brain activation depending on
different emotional information, plot uncertainty, and
violations of world knowledge [38, 48, 75], whereas
expository texts are primarily influenced by textual
knowledge structure [37, 42]. On the other hand, reader
characteristics profoundly shape the neural representations of
narrative reading, in which readers at different proficiency
levels exhibit differences in the coordination patterns between
working-memory-related brain regions and otherneural areas
[49, 84]. Furthermore, reading experience exerts a dual effect
of "quality" and "quantity": accumulated print exposure
enhances group-level neural consistency during narrative
processing, language familiarity modulates the automaticity
of visual word form processing and the integration efficiency
of semantic-affective systems, and long-term preference for
fiction genres shapes convergent neural processing patterns
when readers engage with narrative contexts [19, 71, 79].

In summary, these findings indicate that the neural
mechanisms of natural text reading are jointly modulated by
text properties and reader characteristics, which interact to
shape the activation patterns and functional connectivity
efficiency of the brain's language network, cognitive control
network, and multimodal integration network.

5.2. Limitations and Future Directions

The above-mentioned studies have made significant
progress in revealing the neural mechanisms of reading, yet
they also share several common limitations. At the
methodological level, the low temporal resolution of fMRI
makes it difficult to disentangle the temporal sequence of
various psychological processes during reading [38, 48]. At
the experimental design level, although a substantial body of
text reading research has adopted naturalistic stimulus
paradigms with greater ecological validity, some studies still
suffer from interrupted reading during behavioral rating
procedures. In addition, othercommon issues include the use

41

of a single text [48, 74], relatively small sample sizes, and
cross-sectional designs [75, 76]. These factors may limit the
generalizability of the findings as well as causal inferences.
Finally, the majority of research has focused on first language
reading, with a notable scarcity of studies examining the
cognitive and neural mechanisms of second language reading
comprehension, particularly at the level of naturalistic text
reading, where neuroimaging investigations targeting L2
learners remain extremely limited [50].

Based on these limitations, future research should advance
in the following directions: First, methodologically, strictly
adopt non-interruptive naturalistic reading paradigms [48],
combined with fine-grained parcellation and causal modeling
[1], to more precisely track neural dynamics and the
directional influences among nodes. Second, in terms of
experimental design, conduct longitudinal studies to establish
causal relationships among variables [75] and systematically
manipulate text difficulty, knowledge structure [37], and text
genre to examine their modulatory effects on neural networks
[2]. Finally, future research could extend investigations to
individuals with dyslexia or ADHD, as well as to foreign-
language learners. -

6. Conclusion

Our study systematically reviews the empirical evidence on
the neural mechanisms of natural text reading within the
theoretical frameworks of the extended language network.
The analysis indicates that reading comprehension is
anchored in the extended language network as its core
architecture, encompassing brain regions such as the left
temporal gyrus, inferior frontal gyrus, and anterior temporal
lobe, which work synergistically to accomplish multi-level
processing ranging from lexical decoding to situation model
construction [25]. However, the operation ofthis fundamental
architecture is dynamically modulated by both text properties
and reader characteristics [26, 71], such as text genre, reading
proficiency, and prior reading-related experience.

This study revealed the dynamic and adaptive nature ofthe
neural mechanisms underlying natural text reading. Future
research should prioritize longitudinal designs and
ecologically valid paradigms, integrating multimodal
techniques to more precisely characterize the neural
properties of text reading.

Acknowledgements

This work was supported by a grant from the Beijing Social
Science Foundation (23YYCO012)

References

[1] Aboud, K. S., Bailey, S. K., Petrill, S. A., & Cutting, L. E.
(2016). Comprehending text versus reading words in young
readers with varying reading ability: Distinct patterns of
functional connectivity from common processing hubs.

Developmental Science, 19(4), 632—656.

Aboud, K. S., Bailey, S. K., Del Tufo, S. N., Barquero, L. A.,
& Cutting, L. E. (2019). Fairy tales versus facts: Genre matters
to the developing brain. Cerebral Cortex, 29(11), 4877-4888.

Acunzo, D. J., Low, D. M., & Fairhall, S. L. (2022). Deep
neural networks reveal topic-level representations of sentences
in medial prefrontal cortex, lateral anterior temporal lobe,
precuneus, and angular gyrus. Neurolmage, 251, 119005.



[4] Amodio, D. M., & Frith, C. D.(2006). Mecting of minds: The
medial frontal cortex and social cognition. Nature Reviews

Neuroscience, 7(4), 268-277.

Bal, P. M., & Veltkamp, M. (2013). How does fiction reading
influence empathy? An experimental investigation on the role
of emotional transportation. PLOS One, 8(1), e55341.

Bartha, L., Brenneis, C., Schocke, M., Trinka, E., Kéylii, B.,
Trieb, T., Kremser, C., Jaschke, W., Bauer, G., Poewe, W., &
Benke, T. (2003). Medial temporal lobe activation during
semantic language processing: fMRI findings in healthy
left- and right-handers. Cognitive Brain Research, 17(2), 339—
346.

(3]

(6]

[7] Baumgaertner, A., Weiller, C., & Biichel, C. (2002).
Event-related fMRIreveals cortical sites involved in contextual

sentence integration. Neurolmage, 16(3, Part A), 736-745.

[8] Bavelier, D., Corina, D., Jezzard, P., Padmanabhan, S., Clark,
V. P., Karni, A., Prinster, A., Braun, A., Lalwani, A.,
Rauschecker, J. P., Turner, R., & Neville, H. (1997). Sentence
reading: A functional MRI study at 4 tesla. Journal of Cognitive

Neuroscience, 9(5), 664—686.

Boschin, E. A., Pieckema, C., & Buckley, M. J. (2015). Essential
functions of primate frontopolar cortex in cognition.
Proceedings of the National Academy of Sciences of the United
States of America, 112, E1020-E1027.

(9]

Bottini, G., Corcoran, R., Sterzi, R., Paulesu, E., Schenone, P.,
Scarpa, P., Frackowiak, R.S.J., & Frith, C. D. (1994). The role
of the right hemisphere in the interpretation of figurative
aspects of language: A positron emission tomography
activation study. Brain, 117(6), 1241-1253.

Bourguignon, N. J., & Gracco, V. L. (2019). A dual
architecture for the cognitive control of language: Evidence
from functional imaging and language production. Neurolmage,
192,26-37.

Bunge, S. A., Helskog, E. H., & Wendelken, C. (2009). Left,
but not right, rostrolateral prefrontal cortex meets a stringent
test of the relational integration hypothesis. Neurolmage, 46,
338-342.

[10]

[11]

[12]

[13] Burgess, P. W. (2000). Strategy application disorder: The role
of the frontal lobes in human multitasking. Psychological

Review, 107, 279-288.

[14] Corbetta, M., & Shulman, G. L. (2002). Control of goal-
directed and stimulus-driven attention in the brain. Nature
Reviews Neuroscience, 3(3), 201-215.

[15] Danelli, L., Marelli, M., Berlingeri, M., Tettamanti, M., Sberna,
M., Paulesu, E., & Luzzatti, C. (2015). Framing effects reveal
discrete lexical-semantic and sublexical procedures in reading:
An fMRI study. Frontiers in Psychology, 6, 1328.

[16] Daneman, M., & Carpenter, P. A. (1980). Individual
differences in working memory and reading. Journal of Verbal
Learning and Verbal Behavior, 19, 450—466.

[17] Daneman, M., & Merikle, P. M. (1996). Working memory and
language comprehension: A meta-analysis. Psychonomic
Bulletin & Review, 3(4), 422-433.

[18] Davey, J., Thompson, H. E., Hallam, G., Karapanagiotidis, T.,
Murphy, C., De Caso, I., Krieger-Redwood, K., Bernhardt, B.
C., Smallwood, J., & Jefferies, E. (2016). Exploring the role of
the posterior middle temporal gyrus in semantic cognition:
Integration of anterior temporal lobe with executive processes.
Neurolmage, 137, 165-177.

[19] Davydova, T., Marin Marin, L., Vives, M.-L., Baena Pérez, M.,
Calderon Rubio, E., Visser, M., & Costumero, V. (2025).
Reading fiction in a foreign language reduces the neural
synchronization between semantic and emotional areas.
Bilingualism: Language and Cognition, 1-12.

42

[20] Eason, S. H., Goldberg, L. F., Young, K. M., Geist, M. C., &
Cutting, L. E. (2012). Reader—text interactions: How
differential text and question types influence cognitive skills
needed for reading comprehension. Journal of Educational
Psychology, 104(3), 515-528.

[21] Fedorenko, E., & Blank, 1. A. (2020). Broca’s area is not a
natural kind. Trends in Cognitive Sciences, 24(4), 270-284.

[22] Fehlbaum, L. V., Borbas, R., Paul, K., Eickhoff, S. B., &
Raschle, N. M. (2022). Early and late neural correlates of
mentalizing: ALE meta-analyses in adults, children and

adolescents. Social Cognitive and Affective Neuroscience, 17,
351-366.

[23] Ferstl, E. C., & von Cramon, D. Y. (2001). The role of
coherence and cohesion in text comprehension: An event-
related fMRI study. Cognitive Brain Research, 11(3), 325-340.

[24] Ferstl, E. C., Rinck, M., & von Cramon, D. Y. (2005).
Emotional and temporal aspects of situation model processing
during text comprehension: An event-related fMRI study.
Journal of Cognitive Neuroscience, 17(5), 724-739.

[25] Ferstl, E. C., Neumann, J., Bogler, C., & von Cramon, D. Y.
(2008). The extended language network: A meta-analysis of
neuroimaging studies on text comprehension. Human Brain
Mapping, 29(5), 581-593.

[26] Ferstl, E. C. (2010). Neuroimaging of text comprehension:
Where are we now? Italian Journal of Linguistics, 22(1), 61—

88.

Fiebach, C. J., Friederici, A.D., Miiller, K., & von Cramon, D.
Y. (2002). fMRI evidence for dual routes to the mental lexicon
in visual word recognition. Journal of Cognitive Neuroscience,
14(1), 11-23.

[27]

[28] Follmer, D. J. (2017). Executive function and reading
comprehension: A meta-analytic review. Educational

Psychologist, 52(1), 42—60.

Gu, C., Nastase, S. A., Zada, Z., & Li, P. (2025). Reading
comprehension in L1 and L2 readers: Neurocomputational
mechanisms revealed through large language models. npj
Science of Learning, 10, Article 45.

[29]

[30] Haberlandt, K. (1980). Story grammar and reading time of

story constituents. Poetics, 9, 99-116.

[31] Hagoort, P., Hald, L., Bastiaansen, M., & Petersson, K. M.
(2004). Integration of word meaning and world knowledge in
language comprehension. Science, 304(5669), 438—441.

[32] Hahamy, A., Dubossarsky, H., & Behrens, T. E. J. (2023). The
human brain reactivates context-specific past information at
event boundaries of naturalistic experiences. Nature

Neuroscience, 26(6), 1080—1089.

Hart, J., Maguire, M. J., Motes, M. A., Mudar, R. A., Chiang,
H.-S., Womack, K. B., & Kraut, M. A. (2013). Semantic
memory retrieval circuit: Role of pre-SMA, caudate, and
thalamus. Brain and Language, 126, 89-98.

Hartung, F., Kenett, Y. N., Cardillo, E. R., Humphries, S.,
Klooster, N., & Chatterjee, A. (2020). Context matters: Novel
metaphors in supportive and non-supportive contexts.
Neurolmage, 212, Article 116645.

(33]

[34]

[35] Hasson, U., Ghazanfar, A. A., Galantucci, B., Garrod, S., &
Keysers, C. (2012). Brain-to-brain coupling: A mechanism for
creating and sharing a social world. Trends in Cognitive

Sciences, 16(2), 114-121.

Henderson, J. M., Choi, W., Luke, S. G., & Desai, R. H. (2015).
Neural correlates of fixation duration in natural reading:
Evidence from fixation-related fMRI. Neurolmage, 119, 390—
397.

[37] Hsu, C.-T., Clariana, R., Schloss, B., & Li, P. (2019).
Neurocognitive signatures of naturalistic reading of scientific

[36]



texts: A fixation-related fMRI study. Scientific Reports, 9(1),
10678.

Hsu, C.-T., Jacobs, A. M., Altmann, U., & Conrad, M. (2015).
The magical activation of left amygdala when reading Harry
Potter: An fMRI study on how descriptions of supra-natural
events entertain and enchant. PLOS ONE, 10(2), e0118179.

[38]

[39] Hyatt, C. J., Calhoun, V. D., Pearlson, G. D., & Assaf, M.
(2015). Specific default mode subnetworks support
mentalizing as revealed through opposing network recruitment
by social and semantic fMRI tasks. Human Brain Mapping, 36,

3047-3063.

Jangraw, D. C., Finn, E. S., Bandettini, P. A., Landi, N., Sun,
H., Hoeft, F., Chen, G., Pugh, K. R., & Molfese, P.J. (2023).
Inter-subject correlation during long narratives reveals
widespread neural correlates of reading ability. Neurolmage,
282, 120390.

Just, M. A., & Carpenter, P. A. (1992). A capacity theory of
comprehension: Individual differences in working memory.
Psychological Review, 99(1), 122—149.

Keller, T. A., Mason,R. A., Legg, A. E., & Just, M. A. (2024).
The neural and cognitive Dbasis of expository text
comprehension. npj Science of Learning, 9(1), 21.

[43] Kidd, D. C., & Castano, E. (2013). Reading literary fiction
improves theory of mind. Science, 342(6156), 377-380.

[40]

[41]

[42]

[44] Kintsch, W. (1988). The role of knowledge in discourse
comprehension: A construction-integration model.
Psychological Review, 95, 163—182.

[45] Kintsch, W., & van Dijk, T. A. (1978). Toward a model of text
comprehension and production. Psychological Review, 85(5),
363-394.

[46] Kintsch, W. (1998). Comprehension: A paradigm for cognition.
Cambridge University Press.

[47] Kuperberg, G.R., & Jaeger, T. F.(2016). What do we mean by
prediction in language comprehension? Language and
Cognitive Neuroscience, 31(1), 32-59.

Lehne, M., Engel, P., Rohrmeier, M., Menninghaus, W., Jacobs,
A. M., & Koelsch, S. (2015). Reading a suspenseful literary

text activates brain areas related to social cognition and
predictive inference. PLOS ONE, 10(5), €0124550.

(48]

[49] Li, J., Su, M., & Zhou, W. (2025). Neural correlates of narrative
reading development: A comparative fMRIstudy of adults and
children using time-locked inter-subject correlation analyses.

Psychophysiology, 62(1), €70005.

Li, P., & Clariana, R.B. (2019). Reading comprehension in L1
and L2: An integrative approach. Journal of Neurolinguistics,
50, 94-105.

Lin, F.-H., Liu, Y.-F., Lee, H.-J., Chang, C. H. C., Jaaskelainen,
I. P, Yeh, J.-N., & Kuo, W.-J. (2019). Differential brain
mechanisms during reading human vs. machine translated
fiction and news texts. Scientific Reports, 9(1), Article 13251.

Lindquist, K. A., Wager, T. D., Kober, H., Bliss-Moreau, E., &
Barrett, L. F. (2012). The brain basis of emotion: A meta-
analytic review. Behavioral and Brain Sciences, 35(3), 121—
143.

[50]

[51]

[52]

[53] Mak, M., Faber, M., & Willems, R. M. (2023). Different kinds
of simulation during literary reading: Insights from a combined

fMRI and eye-tracking study. Cortex, 162, 115-135.

[54] Mason, R. A., & Just, M. A. (2006). Neuroimaging
contributions to the understanding of discourse processes. In

Handbook of psycholinguistics (pp. 765-799). Academic Press.

[55] Mansouri, F. A., Koechlin, E., Rosa, M. G. P., & Buckley, M.
J. (2017). Managing competing goals: A key role for the

43

frontopolar cortex. Nature Reviews Neuroscience,
645-657.

18(11),

[56] Mar, R. A. (2004). The neuropsychology of narrative: Story
comprehension, story production and their interrelation.
Neuropsychologia, 42, 1414—-1434.

[57] Mar, R. A. (2011). The neural bases of social cognition and
story comprehension. Annual Review of Psychology, 62(1),
103-134.

[58] Mar, R. A., & Oatley, K. (2008). The function of fiction is the
abstraction and simulation of social experience. Perspectives
on Psychological Science, 3(3), 173-192.

[59] Marsman, J. B., Renken, R., Velichkovsky, B. M., Hooymans,
J. M., & Cornelissen, F. W. (2012). Fixation based event-
related fMRI analysis: Using eye fixations as events in
functional magnetic resonance imaging to reveal cortical
processing during the free exploration of visual images. Human
Brain Mapping, 33(2), 307-318.

[60] Menenti, L., Petersson, K. M., Scheeringa, R., & Hagoort, P.
(2009). When elephants fly: Differential sensitivity ofright and

left inferior frontal gyri to discourse and world knowledge.
Journal of Cognitive Neuroscience, 21(12), 2358-2368.

[61] Nastase, S. A., Gazzola, V.,Hasson, U., & Keysers, C. (2019).
Measuring shared responses across subjects using intersubject
correlation. Social Cognitive and Affective Neuroscience,
14(6), 667-685.

[62] Niedenthal, P. M. (2007). Embodying emotion. Science,
316(5827), 1002-1005.

[63] Perfetti, C., & Stafura, J. (2014). Word knowledge in a theory
of reading comprehension. Scientific Studies of Reading, 18(1),
22-37.

[64] Richardson, M. P., Strange, B. A., & Dolan, R. J. (2004).
Encoding of emotional memories depends on amygdala and
hippocampus and their interactions. Nature Neuroscience, 7(3),
278-285.

[65] Richlan, F., Gagl, B., Hawelka, S., Braun, M., Schurz, M.,
Kronbichler, M., & Hutzler, F. (2014). Fixation-related fMRI
analysis in the domain of reading research: Using self-paced
eye movements as markers for hemodynamic brain responses
during visual letter string processing. Cerebral Cortex, 24(10),
2647-2656.

[66] Saxe, R., & Kanwisher, N. (2003). People thinking about
thinking people: The role of the temporo-parietal junction in
"theory of mind". Neurolmage, 19(4), 1835-1842.

[67] Saxe, R., & Wexler, A. (2005). Making sense of another mind:
The role of the right temporo-parietal junction.
Neuropsychologia, 43(10), 1391-1399.

[68] Schubotz, R. I. (2007). Prediction of external events with our
motor system: Towards a new framework. Trends in Cognitive
Sciences, 11(5), 211-218.

[69] Seeley, W. W., Menon, V., Schatzberg, A. F., Keller, J., Glover,
G. H., Kenna, H., Reiss, A. L., & Greicius, M. D. (2007).
Dissociable intrinsic connectivity networks for salience
processing and executive control. The Journal of Neuroscience,
27(9), 2349-2356.

[70] Silbert, L. J.,Honey, C. J., Simony, E., Poeppel, D., & Hasson,
U. (2014). Coupled neural systems underlie the production and
comprehension of naturalistic narrative speech. Proceedings of
the National Academy of Sciences, 111(43), E4687-E4696.

[71] Song, M., Li, L., He, D., & Cai, Q. (2025). Reading experience
reveals shared and idiosyncratic neural patterns during text

comprehension. npj Science of Learning. Advance online
publication.

[72] Stanovich, K. E., & Cunningham, A. E. (1992). Studying the
consequences of literacy within a literate society: The cognitive



(73]

[74]

[75]

[76]

[77]

(78]

correlates of print exposure. Memory & Cognition, 20(1), 51—
68.

Stoops, A., & Montag, J. L. (2023). Effects of individual
differences in text exposure on sentence comprehension.
Scientific Reports, 13(1), 16812.

Swett, K., Miller, A.C., Burns, S., Hoeft, F., Davis, N., Petrill,
S. A., & Cutting, L. E. (2013). Comprehending expository texts:
The dynamic neurobiological correlates of building a coherent
text representation. Frontiers in Human Neuroscience, 7, 853.

Tamir, D. 1., Bricker, A.B., Dodell-Feder, D., & Mitchell, J.P.
(2016). Reading fiction and reading minds: The role of
simulation in the default network. Social Cognitive and
Affective Neuroscience, 11(2), 215-224.

Toazza, R., Buchweitz, A., Franco, A. R., Esper, N. B., Salum,
G. A., DeSousa, D., Dalle Molle, R., Rodrigues, D. M., Reis,
R. S., Lovato, A.B. M., Flores, S. M., Pérez, J. A., Silveira, P.
P., Ernst, M., & Manfro, G. G. (2022). Reading narratives
whose protagonists experience emotions: fMRI evidence of
down-regulation of thalamic regions associated with anxiety
disorder. Journal of Neurolinguistics, 62, 101044.

van den Broek, P., Rapp, D. N., & Kendeou, P. (2005).
Integrating memory-based and constructionist processes in
accounts of reading comprehension. Discourse Processes,
39(2-3), 299-316.

van Dijk, T. A., & Kintsch, W. (1983). Strategies of discourse
comprehension. Academic Press.

44

[79] Vingerhoets, G., Van Borsel, J., Tesink, C., van den Noort, M.,
Deblaere, K., Seurinck, R., Vandemaele, P., & Achten, E.
(2003). Multilingualism: An fMRI study. Neurolmage, 20(4),
2181-2196.

[80] Xu,J., Kemeny, S., Park, G., Frattali, C., & Braun, A. (2005).
Language in context: Emergent features of word, sentence, and
narrative comprehension. Neurolmage, 25(4), 1002—-1015.

[81] Yarkoni, T., Speer, N. K., & Zacks, J. M. (2008a). Neural
substrates of narrative comprehension and ~memory.
Neurolmage, 41(4), 1408—-1425.

[82] Yarkoni, T., Speer, N. K., Balota, D. A., McAvoy, M. P., &
Zacks, J. M. (2008b). Pictures of a thousand words:
Investigating the neural mechanisms of reading with extremely
rapid event-related fMRI. Neurolmage, 42(2), 973-987.

[83] Yu, S.,Gu, C., Huang, K., & Li, P. (2024). Predicting the next
sentence (not word) in large language models: What model-

brain alignment tells us about discourse comprehension.
Science Advances, 10(21), eadn7744.

[84] Zhou, W., Cui, X., Shi, B., Su, M., & Cao, M. (2021). The
development of brain functional connectome during text
reading. Developmental Cognitive Neuroscience, 48, 100927.

[85] Zwaan, R. A., & Radvansky, G. A. (1998). Situation models in
language comprehension and memory. Psychological Bulletin,
123(2), 162—-185.



