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ABSTRACT

With the ongoing globalisation and digitisation of education, the proportion of Chinese international students in
UK higher education has significantly increased. This research investigates 1) how these students’ first language (L1)
and second language (L2) online reading strategies differ, 2) how L1 and L2 proficiency affects strategy choice, and 3)
how these strategies affect reading comprehension performance. Adopting a positivist paradigm, this study used Struck
and Jiang’s Lexical Decision Tasks (LDTs), Anderson’s Online Survey of Reading Strategies (OSORS), and reading
comprehension tests. Data were collected from 50 Chinese international students at the University of Sheffield via the
Gorilla platform. Results showed that 1) online reading strategies differed significantly between L1 and L2. Participants
used global reading strategies more frequently when reading in L1 and relied more on problem-solving and support
reading strategies in L2. 2) Higher L1 proficiency predicted more frequent use of global and problem-solving strategies
in L1 reading. Conversely, higher L2 proficiency predicted a greater frequency of using problem-solving and support
reading strategies in L2 reading. 3) Reading comprehension scores were strongly influenced by strategy use. Frequent
use of global and problem-solving strategies was positively correlated with better L1 comprehension performance, while
support reading strategies were negatively correlated. In L2 reading, regular use of problem-solving and support reading
strategies significantly enhanced comprehension performance. This study enriches the theoretical framework concern-
ing how reading strategies and L1/L2 proficiency affect comprehension performance and validates related measurement
scales, providing insights for cross-cultural education for international students.
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1. Introduction

As the globalization of education accelerates, a grow-
ing number of overseas students are opting to study in the
United Kingdom (UK). Data from Study in the UK "' indi-
cates that international students comprised approximately
23.75 percent of all enrollments in UK higher education
institutions, with Chinese students representing the largest
single group, over 150,000, even exceeding the combined
total from all European Union (EU) countries and account-
ing for roughly 22.31 percent of all international students.
These students are often bilingual or even multilingual,
possessing the ability to communicate effectively and
flexibly in diverse linguistic and cultural environments
Pl They are exposed to and use their first language (L1)
from an early age and acquire their second language (L2)
or even more at a later stage through education, work, or
within multilingual communities ™. This research focuses
on the Chinese international students whose L1 is Chinese
but who leave China to attend higher education institutions
in the UK and are educated in English as their L2.

The language proficiency of these Chinese interna-
tional students, a dynamic and multidimensional construct,
encompasses not only their levels of pronunciation, vo-
cabulary, and grammar but also their ability to apply this
knowledge in real-world communication ). Moreover,
L1 proficiency refers to the language skills that individu-
als naturally acquire in their native environment, while
L2 proficiency is the mastery of a non-native language
through systematic education and learning. Language pro-
ficiency is crucial in research related to English as an Ad-
ditional Language (EAL), particularly for students whose
L1 is not English but who are actively learning and using
English .

A significant aspect of this research is reading com-
prehension, a complex cognitive process that involves
the decoding of textual information, the understanding
and evaluation of its meaning, and subsequent reflection
and application . The strategies that readers consciously
employ to activate background knowledge, enhance com-
prehension, and improve reading efficiency are known as
reading strategies. These strategies are essential for effec-
tively understanding textual content, extracting and retain-

ing information, and overcoming challenges encountered

during the reading process. A longstanding focus for re-
searchers has been the comparison of strategies for L1 and
L2 reading. L1 reading strategies are often associated with
higher-order thinking and critical analysis, incorporating
the use of cultural background knowledge and the automa-
tisation of language processing *'. In contrast, L2 reading
strategies tend to focus more on the foundational aspects of
language, including the understanding of linguistic forms
and structures and the decoding of basic vocabulary and
sentences .

Currently, the ongoing digitisation of educational
resources is transforming students’ traditional paper-based
reading into digital reading of online texts ', Reading ac-
tivities via digital platforms accessed through the Internet,
i.e., the online reading environment, are becoming increas-
ingly important, adding extra dimensions such as hyper-
links and multimedia elements. This not only changes the
format of reading but also challenges the selection and ef-
fectiveness of reading strategies.

In light of this, this research explores the selection
and effectiveness of online reading strategies among Chi-
nese international students in L1 and L2 reading.

This research intends to explore the L1 and L2
strategies for reading comprehension adopted by Chinese
international students in online reading environments, to
analyse the effects of L1 and L2 proficiency on the selec-
tion and effectiveness of these strategies, and to assess the
comprehension outcomes of using L1 and L2 strategies in
online reading environments. Therefore, the three research
questions are posed as follows:

1. What are the predominant online reading strate-
gies used by Chinese international students in their L1 and
L2 reading?

2. How does proficiency in L1 and L2 influence the
selection and effectiveness of online reading strategies
among Chinese international students?

3. Are there significant differences in comprehen-
sion outcomes when Chinese international students employ
online reading strategies in their L1 and L2 reading?

This research could have significant theoretical
and practical implications, as well as considerable socio-
cultural value. Theoretically, this research could enrich the
existing empirical data on Chinese international students’

L1 and L2 online reading strategies and language learn-
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ing outcomes and expand the understanding of reading
proficiency’s impact. In terms of practice, this research ex-
pects to guide educators in crafting effective instructional
methods for Chinese international students. Additionally,
analysing online reading strategies could foster the de-
velopment of curricula in light of current trends in digital
education.

This research could also be beneficial to socio-cultur-
al implications in the era of globalisation and digitisation
of education. Its findings could not only support the aca-
demic success of international students but also facilitate
their social and cultural integration. In the long run, this
research could promote the advancement of educational
theories and the innovation of educational practices, con-
tributing to the construction of a more open and pluralistic
educational environment.

Section 2 provides a literature review of current
research with Chinese international students, L1 and L2
proficiency, reading comprehension, and their interrelated
effects. Section 3 describes the methods utilised, including
participants, design, materials, procedure, data analysis and
ethical considerations of this research. Section 4 reports
the results, and Section 5 discusses them in the context of
existing research. Finally, the major findings and sugges-
tions for future related studies are summarised in the con-

clusion.
2. Literature Review

2.1. Studies of Chinese International Students

Chinese international students not only constitute the
largest proportion of international students studying in the
United Kingdom (UK), but also have made the UK one of
the most popular destinations to study. Consequently, the
existing research with this group is quite rich. Many of
these studies were primarily concerned with the impacts
on the UK economy and the adaptation of Chinese interna-
tional students "',

On the one hand, regarding the UK economy, schol-
ars have mainly adopted quantitative research methods to
collect data on the expenditures of Chinese international
students on tuition fees, accommodation fees, and living
expenses for analysis . These studies have focused on

the impacts of the influx of Chinese international students

on the UK economy and the policies issued by the UK
government accordingly. Specifically, overseas students
made significant contributions estimated at £41.9 billion
annually, substantially boosting the local economies of
university cities, supporting many jobs, and generating

" warned

considerable tax revenues *. However, Beech !
of potential risks in the UK’s economic dependence on in-
ternational students, particularly amid possible geopolitical
tensions or policy changes. To maintain steady economic
growth, the UK government has made certain adjustments
in visa policies and work restrictions to attract a steady
flow of Chinese international students "),

On the other hand, researchers have identified and
explored the personal experiences and feelings of Chi-
nese international students from several perspectives of
academic, socio-cultural, and psychological adaptation
through qualitative methods such as semi-structured inter-
views, case studies, and thematic analysis. However, these
studies have some limitations in sample size and gener-
alisability of results. Academically, Zhou and Todman "
found that language proficiency was a barrier that signifi-
cantly impacted students’ understanding, engagement, and
performance in the academic environment, though their
study relies on self-reporting, which may be biased. Smith
and Khawaja " pointed out that the prevalence of exam-
centred learning methods in China often made it difficult
for Chinese overseas students to get used to the educa-
tional expectations of the UK, which emphasized critical
thinking and participatory learning.

In terms of socio-cultural adaptation, Bodycott and
Lai 'Y discussed that interculturality primarily referred to
cultural identity, where individuals embraced the cultural
norms and values of the UK while maintaining their own
cultural heritage, but the outcomes of such identity vary
from person to person. Smith and Khawaja" believed that
it was beneficial for Chinese international students to be
more involved in interactions with local or other interna-
tional students in the UK, including clubs, societies, and
informal social activities, which might otherwise lead to
adverse effects such as isolation.

Turning to psychological adaptation, Montgomery
and McDowell " claimed that due to the dual pressures of
academic performance and acculturation, Chinese interna-

tional students might experience feelings of isolation and
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stress, and in more severe cases, could lead to anxiety and
depression.

Overall, existing studies have emphasised the im-
pact that Chinese international students have brought to
the economy and have also focused on many aspects of
their adjustment to the UK. However, this review notes
that while the role of language was frequently mentioned
in studies concerning both academic and life adjustment,
their primary focus was the effects of language barriers on
students’ academic performance, social communication,
and mental well-being. In other words, when reviewing
studies in which the participants were Chinese internation-
al students, there is relatively little literature addressing the
development of language proficiency. In addition, studies
have mainly used qualitative research methods, potentially
limiting the generalizability of the findings.

2.2. Studies of L1 and L2 Proficiency

The Chinese international students of interest in this
research are bilingual or even multilingual, with Chinese
as their L1 and English as their L2. When it comes to lan-
guage, its proficiency has naturally become one of the key
research themes focused on by scholars, mainly centred on
the influencing factors and ways of measurement.

Scholars have consistently shown that the structure of
L1 significantly affects the proficiency of both L1 and L2.
Odlin ® introduced the Transfer Theory, stating that the
linguistic structure of the L1 could facilitate or inhibit the
learning process of the L2. When there is structural simi-
larity, the knowledge and skills of L1 could be smoothly
transferred to L2, resulting in positive transfer. Conversely,
when the grammar, vocabulary or pronunciation rules of
L1 are incorrectly applied to L2, leading to misunderstand-
ings, negative transfer occurs. For example, much of mod-
ern Chinese vocabulary, especially in science and culture,
is borrowed or directly derived from English, which is
conducive to positive transfer *'"’. In contrast, the differ-
ences in grammar and pronunciation between Chinese and
English, especially in structure, articles, numbers, and syl-
lable rhythms, often trigger negative transfer Y. However,
some scholars have pointed out that Transfer Theory might
oversimplify the complexity of language learning and fail
to adequately take into account individual differences,

cognitive abilities, and affective factors ™. In response to

these limitations, Cultural Transfer Theory has emerged,
suggesting that cultural contexts influence individuals’
behaviour, cognitive styles, and choice of learning strate-
gies in new cultural environments, believing that when
individuals move from a familiar cultural environment to a
different cultural context, pre-existing cultural knowledge
and behavioural patterns might affect their adaptation to
the new culture and the application of strategies > Al-
though this theory provides an extensive perspective for
understanding learner behaviour in cross-cultural contexts,
difficulties in quantifying how cultural context affects the
selection of learning strategies and their implementation in
multicultural contexts remain ",

Language proficiency is an abstract concept that is
not easy to measure. The commonly accepted ways of
measuring it include Lexical Decision Tasks (LDTs) and
standardised language tests. The former are widely used
experimental tasks in the field of psycholinguistics to
measure the ability to identify words and non-words **'.
They are effective in assessing the degree of automatisa-
tion of language processing, and reaction times and error
rates are useful in demystifying the cognitive processes
of language and how various factors affect the rapid and
accurate use of language. However, the fact that some of
the vocabulary in the task is unnatural and not commonly
used in everyday life limits the ecological validity of any
results, and the fact that only a single cognitive dimension
is captured through “yes” and “no” responses does not pro-
vide a comprehensive assessment of language proficiency
(%1 Standardised language tests are a set of tasks or items
designed to systematically assess an individual’s language
proficiency, usually in a controlled environment, with the
aim of evaluating and comparing examinees’ language pro-
ficiency through quantitative methods””. These tests quan-
tify abstract concepts such as L1 and L2 proficiency into
data that can be measured and further analysed, promoting
the scientific and effective conduct of experiments, the
harmonisation of assessment criteria and test conditions,
and the high reliability and consistency of results from re-
peated tests. However, effective assessment of participants’
creativity and adaptability in language use, especially in
open communication and real-life language use contexts,
still needs to be improved *”.

According to research on L2 acquisition, there is a
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considerable positive link between learners’ language pro-
ficiency and reading comprehension outcomes in L1 and
L2. For example, Perfetti’s * Language Quality Hypoth-
esis claimed that the quality of language processing, such
as the automatisation of lexical access and the ability to
process grammatical structures, constrained the efficiency
and effectiveness of reading comprehension. Cummins’s !
Cognitive Academic Language Proficiency Theory (CALP)
further elaborated that academic language mastery in L1
and L2 settings required in-depth language processing
skills, whose development was linked to extensive reading
experiences, which in turn depended on effective language
input and interaction. Consequently, further research on L1

and L2 reading comprehension is warranted.

2.3. Theoretical Frameworks for Reading
Comprehension

Studies on reading comprehension are extensive
and intensive, covering a variety of viewpoints from lin-
guistics, psychology, and education, mainly dividing into
research on reading comprehension itself and its applica-
tions.

A well-defined theoretical framework can provide
objective guidance for research based on established theo-
ries. In this research, various proven reading models and
reading strategies, as well as studies on online reading
environments serve this purpose, providing rigorous and

scientific theoretical support.

2.3.1. Reading Models

Reading models have been explored from both
cognitive and neuroscientific dimensions, with cognitive
studies predominantly focusing on the sources of reading
information and the cognitive processes involved in read-
ing comprehension.

In terms of reading information sources, the top-
down and bottom-up reading models are widely accepted.
For example, Goodman "” proposed the Top-Down Model,
which promotes active prediction and interpretation of
textual information by readers using their prior knowledge,
experiences, and expectations. He described reading as a
“psycholinguistic guessing game”, emphasising that read-

ers actively make continuous guesses based on the clues

provided by the text and verify whether these guesses
are correct through further reading, rather than passively
receiving information. In Goodman’s model, reading is
not only the decoding of text but, more importantly, the
construction of textual meaning. Contemporary empirical
research has shown that readers who possess a wealth of
prior knowledge have demonstrated superior performance
when reading complex texts. This further supports Good-
man’s model and highlights the significance of background
knowledge in enhancing reading comprehension perfor-

mance B!

| However, the model might not be sufficient to
explain the reading process of readers with little background
knowledge or unfamiliarity with the subject matter **/.
Thus, although the Top-Down Model emphasises the read-
er’s ability to actively construct meaning, its effectiveness
may be limited when applied to complex and unfamiliar
texts.

Rumelhart’s **) Schema-Theoretic Model supports the
Top-Down Model by arguing that schemas are pre-stored
frameworks of structured knowledge in the reader’s mind,
which are used in reading to make sense of and store read-
ing information. Perfetti’s ** Concept-Driven Model de-
velops Goodman’s model by further specifying the type of
readers’ prior knowledge, i.e., conceptual knowledge, and
also further highlights the active nature of readers’ reading.
The Top-Down Model provides insights into the proactive
nature of readers’ background experience in interpreting,
inferring and reflecting on texts, and has a profound impact
on subsequent reading research. However, over-reliance on
background knowledge might lead to blocked comprehen-
sion when readers are confronted with new information
that does not match what they knew **. Additionally, over-
reliance on readers’ predictions might lead to ignoring the
actual information in the text, especially when the predic-
tions are incorrect, which could misinterpret the true mean-
ing of the text ™,

In contrast, Gough, Kavanagh and Mattingly "%
proposed the Bottom-Up Model, believing that reading
for comprehension starts with the most basic elements of
the text. They argued that readers first identify letters and
words and then progressively construct the meaning, lead-
ing to comprehension of the entire text. Contemporary
empirical research has supported Gough, Kavanagh and

Mattingly’s model by demonstrating the role of vocabu-
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lary recognition fluency in reading comprehension . The
Reading Fluency Model posited by LaBerge and Samuels "
supports Gough, Kavanagh and Mattingly’s reading model
to a certain extent because they asserted that reading com-
prehension needs to identify words accurately and rapidly.
Thus, readers could automate word recognition through
extensive practice, putting more cognitive resources into
higher-level language comprehension. The Bottom-Up
Model recognises the fundamental role of words in read-
ing and is beneficial to the learning and teaching of begin-
ning, non-native and struggling readers. Nevertheless, this
model reduces reading to linear information processing
and ignores its complexity ™.

Rumelhart " criticised the Bottom-Up Model, argu-
ing that it oversimplifies the reading process by ignoring
the interaction of multiple cognitive processes. He sug-
gested the Interactive Model, which synthesised the Top-
Down Model and the Bottom-Up Model, considering that
the two could dynamically alternate. Specifically, if the
reader’s expectations or the textual information are un-
clear, the two processing modes could keep alternating,
complementing each other to facilitate comprehension.
This model promotes a more comprehensive framework
for reading comprehension, recognising that reading is
a complex cognitive activity that requires a combination
of cognitive resources. Contemporary empirical research
has suggested that readers with weaker reading skills have
compensated for their vocabulary recognition deficits by
enhancing their contextual reasoning skills, which has sup-
ported Rumelhart’s model, although there still needs to be
clear guidance on effectively balancing the two strategies
in concrete operational and pedagogical practice "',

Stanovich’s '* Interactive Compensation Model
shared some similarities with the Interactive Model. He
also suggested that different cognitive processes could
complement each other, but with the focus more on indi-
vidual differences, emphasising that inefficient word rec-
ognition skills could be compensated for by efficient con-
textual reasoning skills, and vice versa. Stanovich’s model
is widely regarded as effective in explaining differences in
cognitive behaviour during reading among people with dif-
ferent reading abilities, although some studies contended
that it might be overly reliant on contextual effects.

Both the Interactive Model and the Interactive Com-

pensation Model took into account the dynamic comple-
mentarity of the reading process, leading to another direc-
tion of research on the cognitive dimension of the reading
model—the complex cognitive processes of reading.
Kintsch ' created the Construction-Integration Model,
which asserted that the process of reading comprehension
could be divided into two phases, namely, constructing
meaning and integrating information. In the former phase,
the reader extracts information from the text, activating
relevant words, concepts, and background knowledge. In
the latter phase, the reader adapts the activated informa-
tion, resolving contradictions and deepening understanding
to form a coherent and consistent network of meanings.
Kintsch’s model focuses on the dynamic process of inte-
grating new information with the existing knowledge base,
which is of great significance to the understanding of the
complex cognitive activities in the reading process. Never-
theless, there are challenges in validating its specific mech-
anisms and predicting the process of text comprehension in
empirical studies. For example, McNamara and Magliano ¥
pointed out that Kintsch’s model was highly dependent on
complex computational processes, which might limit its
generalisability and applicability.

With the rise of neuroscience and the development of
technology, scholars have tended to study reading models

1 based on

from new perspectives. Dehaene and Cohen
the findings of neuroimaging techniques such as fMRI,
proposed that the Visual Word Form Area Model (VWFA)
is a visual modality specialised in the recognition of let-
ters and words, which rapidly and automatically activates
linguistic and semantic information associated with known
words. Despite the important role of the VWFA model in
explaining letter and word recognition, some scholars have
questioned its applicability to broader language processing,
arguing that reducing language processing to the function
of a single visual region might overlook the synergistic ef-
fects of other brain regions . As such, Price and Devlin ™’
suggested that the VWFA might also be crucial to the pro-
cessing of a wider range of linguistic inputs, providing an
important neurobiological basis for understanding reading
disorders such as developmental dyslexia. However, its ap-
plicability to different linguistic backgrounds and individ-
ual differences remains to be further validated, a limitation

that might pose a challenge in explaining the complexity
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and diversity of dyslexia .

In summary, researchers have presented numerous
models of reading and have continued to refine them over
time. There is a growing tendency to further deepen the
study of reading models from a perspective that combines
cognitive and neuroscientific areas. These models are im-
portant theoretical guides for research in reading, particu-

larly in elucidating various reading strategies.

2.3.2. Reading Strategies

Reading strategies specifically address how readers
construct and understand textual meaning, unlike reading
models that discuss the information and process of reading
at a macro level. These strategies are categorised according
to various criteria.

To begin with, closely related to the Top-Down and
Bottom-Up Models mentioned above, strategies are classi-
fied as either high-level or low-level based on the complex-
ity of cognitive information processing. High-level strate-
gies involve complex cognitive processes such as analysis,
synthesis, evaluation, and critical thinking. These strate-
gies require in-depth processing of information, including
reasoning and interpreting implicit meanings. Conversely,
low-level strategies focus on the fundamentals of decod-
ing and word processing, essential for text identification
and basic elements understanding, like phoneme-grapheme
mapping and syntactic feature analysis'*”. This categoriza-
tion emphasizes that reading is a multidimensional cogni-
tive activity, yet it necessitates further exploration concern-
ing the impact of individual differences and text types.

Besides, reading strategies are categorised into cog-
nitive and metacognitive strategies based on the mode of
action ", Cognitive strategies primarily address the im-
mediate and surface meanings of texts, involving text pro-
cessing that aids in understanding and memorising content,
including decoding vocabulary, extracting key informa-
tion, and reasoning about logical relationships. Metacogni-
tive strategies, on the other hand, monitor and regulate the
reading process, helping readers set goals, monitor com-
prehension progress, and adjust strategies to overcome dif-
ficulties !, Contemporary empirical research has suggest-
ed that readers continuously monitor their comprehension
status during reading and adjust their strategies as needed,

and superior reading comprehension performance reflects,

in part, readers’ efficient allocation of cognitive resources
during reading, findings that support Flavell’s view **.
This categorisation distinguishes between different levels
of mental activity that enhance reading comprehension,
though challenges remain in explicitly teaching and assess-
ing these strategies in practice.

Furthermore, Mokhtari and Reichard " noted that
metacognitive strategies could be further divided into
global, problem-solving, and support reading strategies
according to distinct functions and goals. Among them,
global reading strategies enable readers to understand and
manage texts at a macro level during the reading process,
including setting goals, predicting content, and overview-
ing text structure, which help readers grasp the overall
meaning and structure of the text. These strategies enhance
readers’ comprehension and assessment of the text; how-
ever, an over-reliance may result in neglecting text details,
especially in situations where precise comprehension or
analysis is necessary **. Problem-solving reading strate-
gies are employed to cope with specific comprehension
problems encountered during reading, including rereading
unclear sections and looking up word meanings. These
strategies improve readers’ active problem-solving skills
but demand high cognitive engagement or teacher guid-
ance to effectively tackle reading challenges **. Support
reading strategies facilitate comprehension by taking notes
and consulting references. These strategies foster read-
ers to organise and consolidate reading material, which in
turn improves memory and comprehension, but excessive
dependence may lead readers to rely too much on external
tools rather than their own parsing abilities when reading,
affecting reading efficiency and the development of deeper
understanding .

In conclusion, reading strategies have been deeply
researched from different perspectives and are of great
value in improving reading comprehension performance
and teaching quality. In the digital era, research on reading
strategies is richer, offering new changes and opportunities
for study and application.

2.3.3. Online Reading Environments

With the advent of online reading, metacogni-
tive strategies gained more attention within the scope of

reading strategies. Mokhtari and Reichard ™ created the
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Metacognitive Awareness of Reading Strategies Inventory
(MARSI) to evaluate English as an EAL students’ use of
global, problem-solving, and support reading strategies.
Anderson " further developed MARSI into the Online
Survey of Reading Strategies (OSORS) for counting online
reading strategies in academic settings, which has only mi-
nor changes to adapt to the online environment. For exam-
ple, the addition of overview web page information to the
global reading strategies and searching the web for help to
the problem-solving reading strategies. Currently, the OS-
ORS has become one of the commonly used instruments
in empirical research on online reading strategies °**”. It
is validated as a standardised scale with proven reliability
and validity, useful for educators and researchers to under-
stand how individuals adapt and manage online reading
behaviour . However, due to its reliance on self-reported
data, the OSORS is suspected of having bias with users
possibly overestimating or underestimating the strategy
use frequency. In addition, the OSORS is not fully applica-
ble outside of academic online reading environments, such
as casual and non-formal environments. Existing research
has mainly applied it to reading strategy use, assessment
of the effectiveness of reading strategy training, and cross-
cultural and cross-linguistic studies®".

It is worth mentioning that differences between
online digital reading and traditional book reading envi-
ronments have also been the subject of research. Breso-
Grancha, Jorques-Infante and Moret-Tatay ' argued that,
firstly, online reading environments are usually non-linear
whereas traditional reading environments are not, because
digital texts include hyperlinks and multimedia that make
reading more fragmented. Secondly, online reading envi-
ronments may increase cognitive load compared to tradi-
tional reading, because readers may maintain shorter atten-
tion spans due to more distractions online. Thirdly, online
reading environments provide readers with a new sensory
experience by scrolling and clicking, whereas the tactile
experience of turning pages in traditional reading environ-
ments may affect the engagement and impact of reading.
Fourthly, online reading environments are more accessible
and convenient than traditional reading environments be-
cause they provide instant access to tools like dictionaries,
but may lead readers to engage in more surface reading

than textual content.

To sum up, online reading environments have be-
come increasingly prevalent in the current context of
technological development. Although they differ in format
from traditional reading environments, both fundamentally

require readers to employ effective reading strategies.

2.4. Studies of Interrelated Effects

In academic research, there is a significant crossover
between research areas, which should not be viewed in
isolation. The following synthesis encompasses the studies

mentioned previously.

24.1. L1 and L2 Proficiency on Reading
Strategies

Learners with high language proficiency tend to have
better-developed metacognitive skills, meaning that they
can monitor and regulate the reading process more effec-
tively. Reading comprehension outcomes are positively
correlated with language proficiency .

Droop and Verhoeven *” have found that L1 and L2
proficiency significantly affects the variety and effective-
ness of reading strategies choices and the speed and depth
of reading comprehension. Through an experiment with
Turkish or Moroccan students in the Netherlands, they ad-
vocated that students with high language proficiency were:
first, more flexible in utilising multiple strategies for multi-
ple readings, which helps them choose appropriate reading
strategies according to their needs. Second, more purpose-
ful in selecting reading strategies, which benefits them in
comprehending the text more effectively. Third, quicker to
recognise words and phrases, which in turn improves their
reading speed and their efficiency of learning and work.
Fourth, they engage more deeply in critical thinking by
linking textual information with prior knowledge, which
enabled them to understand the text in-depth.

Droop and Verhoeven’s study clearly clarified the
positive correlation between language proficiency and
reading strategies, which is instructive for educational
practice. However, it fails to adequately consider other
complex factors affecting reading comprehension, includ-
ing an individual’s cognition, prior knowledge, interest and

motivation.
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24.2. L1 and L2 Proficiency and Online
Reading Environments on Reading
Strategies

Scholars’ research in interrelated studies of L1 and
L2 proficiency and online reading environments has fo-
cused on online reading strategies. Therefore, this section
directly probes these three elements together.

In their studies on reading models, Droop and Ver-
hoeven ), through an experiment with students in the
Netherlands, found that learners predominantly followed
a Top-Down Model rather than a Bottom-Up Model in
L2 online reading environments, which may be related to
the emphasis on reading strategies in the Dutch education

(Y] through an experiment with Ca-

system. However, Taki
nadian students, concluded that high-strategy users mainly
followed the Top-Down Model but medium-strategy users
mainly followed the Bottom-Up Model. This difference
may stem from the differences in the education systems of
the two countries and may also be related to differences in
research methodology. Specifically, Taki’s more detailed
categorisation of strategy use reveals model selection at
different strategy levels, but consequently fails to delve
into the dynamic alternation process of strategy use. In
addition, Taki’s study also suffers from the limitation of
not exploring enough of the cognitive mechanisms behind
strategy use and failing to reveal in depth the underly-
ing reasons for strategy choice [”. Although the results of
Droop & Verhoeven’s " and Taki’s 'Y studies reflect the
complexity and diversity of reading strategy use.
Regarding reading strategies, contemporary empiri-
cal research has indicated that readers predominantly adopt

52,66
[52.66] However,

global reading strategies in L1 reading
conclusions have not yet been fully harmonised regard-
ing the online reading strategies used in L2 reading. For

1 through an experiment with Iranian

example, Tavakoli
students, posited that students’ online reading strategies
were significantly influenced by language proficiency, and
that supportive reading strategies, followed by global read-
ing strategies, and lastly problem-solving strategies were
most commonly used in L2 reading. However, Kuo and Yu
[l found that students used problem-solving reading strat-
egies more frequently through an experiment with Chinese

students. Cultural background and educational system may

be one of the important reasons for the different findings.
Specifically, the Iranian educational system places more
emphasis on grasping the overall meaning, so support and
global reading strategies are more common in L2 reading .
In contrast, the Chinese educational system may be more
focused on solving specific problems, which may lead stu-
dents to use problem-solving reading strategies in L2 read-
ing more frequently.

In summary, scholars’ interrelated studies encom-
passed a wide range of different countries and languages,
mainly using Anderson’s ®” OSORS standardised scales.
However, the selection of online reading strategies by par-
ticipants varies across different cultural backgrounds and

educational systems.

2.5. Summary

Among the existing studies, most of the literature
concerning Chinese international students, with Chinese
as their L1 and English as their L2, focused on the impact
of language on academic, social, and psychological adjust-
ment rather than on the language itself. In addition, these
studies predominantly employed qualitative research meth-
ods and thus had limitations in terms of generalised ad-
aptation. Furthermore, prior research has emphasised dif-
ferences in cognitive processes, the influence of language
structure, and readers’ adaptation to digital formats, but
has mainly focused on single studies of L1 or L2 reading
strategies and has not yet comprehensively compared the
effectiveness of these strategies in an online environment.

Thus, this research aims to fill these gaps by examin-
ing the online reading strategies of Chinese international
students across different L1 and L2 proficiency levels
through a quantitative approach, which not only tests the
prior theories and findings to enhance the practical appli-
cability of the study through the addition of empirical data
but also may reveal the specific effects of different L1 and
L2 proficiency levels on the selection and effectiveness
of online reading strategies, which may, in turn, provide
language teaching and learning with more targeted strategy
recommendations for language teaching.

Based on a series of existing studies and findings, as
well as the research questions proposed in the introduction,
this study hypothesises that:

1. There is a significant difference between Chinese
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international students’ online reading strategies for L1 and
L2 reading. They may use global reading strategies more
frequently in L1 reading, while they may rely more on
support reading strategies in L2 reading.

2. There is a significant effect of Chinese interna-
tional students’ L1 and L2 proficiency on the selection and
effectiveness of online reading strategies. Specifically, as
language proficiency increases, the number of online read-
ing strategies selected may increase and may be utilised
more effectively.

3. There is a significant effect of Chinese interna-
tional students’ L1 and L2 online reading strategies on

reading comprehension outcomes.

3. Methods

This research adopted a positivist paradigm to quan-
tify the data on the proficiency of L1 and L2, the selection
of global, problem-solving and support reading strategies,
and the outcomes of L1 and L2 reading comprehension
performance. This is achieved through tasks, scales and
tests that have been widely used and verified. Based on the
previous section’s theoretical framework of reading mod-
els, the relationship between L1 and L2 proficiency, read-
ing strategies, and reading comprehension performance is

quantitatively investigated.

3.1. Participants

50 participants (19 males and 31 females) were Chi-
nese international students from the University of Sheffield
aging from 22 to 28 years (M = 24.3, SD = 1.2). All par-
ticipants’ L1 was Chinese (Mandarin), and they were born
and raised in mainland China, where they obtained their
Bachelor’s degrees. They are currently studying for their
Master’s degrees at the University of Sheffield, England.
This educational background indicates that they are at
least EAL students, although at different levels of language
proficiency. Participants were recruited by four researchers
who shared the link to the experiment among their peers. It
was confirmed prior to the experiment that all participants

had no history of learning difficulties or dyslexia.

3.2. Design

This research employed a correlational experimental
design, with the primary objective of exploring the rela-
tionships among variables rather than manipulating them
to establish causality. The variables under investigation in-
cluded L1 and L2 proficiency, reading strategies, and read-
ing comprehension test outcomes. Additionally, age and
gender were collected to facilitate subsequent analyses,
and the similar educational backgrounds of participants
provided a degree of control over their reading comprehen-

sion abilities.

3.3. Materials

Standardised measurement instruments are refer-

enced in this research.

3.3.1. Lexical Decision Tasks

Lexical Decision Tasks (LDTs) were used to assess
the proficiency of L1 and L2 In these tasks, participants
needed to identify whether an item presented on the screen
was a real word or a nonsense word. Scoring was based on
the accuracy of the participant’s response, with one point
awarded for each correctly identified item. Additionally,
the system recorded reaction times for each task, as speed
is an important indicator. The Chinese and English stimuli
were derived from the lists used by Struck and Jiang ' and
included 101 words and 101 pronounceable non-words,
respectively (Appendix A).

Chinese items were disyllabic and comprised two
characters. The words were nouns with an average fre-
quency of 7.64 occurrences per million (OPM; SD = 0.96,
range 6.10-9.45). Non-words were random combinations
of two characters that were checked by native speakers and
dictionaries to ensure they were not words or colloquial-
isms. All Chinese items had no repeated characters.

English items contained five to eight letters. The
words were nouns with an average frequency of 24.32
OPM (SD = 7.30, range 14.64-43.16). Non-words were
noun-like, with one or two letters changed from real

words, and were checked by dictionaries and native speak-
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ers to confirm their non-word status. All English items had

no orthographic neighbours.

3.3.2. The Online Survey of Reading Strategies

The Online Survey of Reading Strategies (OSORS) *”!
was used to evaluate the selection of metacognitive read-
ing comprehension strategies (Appendix B). The OSORS
measured three categories: global reading strategies (18
items), problem-solving reading strategies (11 items), and
support reading strategies (nine items). A 5-point Likert
scale was employed, and the overall score indicated the
frequency of reading strategy use, and the mean score of
each category showed the most frequently chosen strate-

gies.

3.3.3. Reading Comprehension Tests

Chinese and English reading comprehension tests
were used to assess the L1 and L2 reading comprehen-
sion performance (Appendix C). This study selected three
English and three Chinese cloze reading comprehension
tests from the Chinese College English Test Band 4 (CET-
4) and the Hanyu Shuiping Kaoshi (HSK), respectively,
as experimental materials. During the selection process,
preference was given to highly narrative texts to ensure
contextual completeness and semantic clarity, thereby cre-
ating a reading environment that closely resembles natural
reading conditions. This approach facilitates the analysis
of participants’ reading comprehension strategies and per-
formance across different language contexts.

These tests were drawn from narrative texts also
due to their relatively uniform structure and predictable
discourse patterns, which generally better guide readers to
master the overall meaning """ The missing words in both
the Chinese and English tests were carefully controlled
to ensure that differences in comprehension performance
could account for language proficiency rather than dif-
ferences in text or topic difficulty V", Additionally, a pilot
study was conducted with two randomly recruited Chinese
international students from the University of Sheffield. The
pilot aimed to assess the time allocation for reading tasks,
participants’ comprehension of test items, and the overall
feasibility of the study, thereby enhancing the validity and
reliability of the data.

For L1 reading, three Chinese texts were provided,
each followed by five gap-filling multiple-choice ques-
tions, totalling 15 questions. For L2 reading, three Eng-
lish texts were provided, each followed by ten gap-filling
multiple-choice questions, totalling 30 questions. For ex-
ample, one of the questions in the tests was: “Many people
believe that passion and commitment are the foundations
of strong romantic relationships. But a relationship is made
of two individuals.” Participants were asked to choose the
most relevant word to fill in the space from 15 alterna-
tives provided. The L1 and L2 reading comprehension test
results were determined by the number of successfully an-
swered questions, with one point awarded for each correct
response.

The psychometric properties of the Chinese and
English reading comprehension tests were assessed. The
Chinese Reading Comprehension Test (M = 12.58, SD =
1.885) and the English Reading Comprehension Test (M =
25.80, SD = 2.942) were administered to 50 participants.
Reliability analysis revealed low internal consistency, with
Cronbach’s alpha values of —0.431 and —0.384, respec-
tively. Regarding construct validity, the Kaiser-Meyer-
Olkin (KMO) Measure of Sampling Adequacy was .500,
indicating marginal suitability for factor analysis. Bartlett’s
Test of Sphericity (x> = 1.518, df = 1, p = 0.218) suggested
that the correlation matrix did not significantly deviate
from an identity matrix, and the inter-item correlation was
negative (r = —0.177, p = 0.218). Nevertheless, Principal
Component Analysis explained 58.87% of the total vari-
ance, with component loadings of .767 for the Chinese test
and —0.767 for the English test, suggesting that the tests

still reflect different response patterns.

3.4. Procedure

All L1 and L2 LDTs, OSORS, and reading compre-
hension tests were administered online through the Gorilla
platform (www.gorilla.sc), with the entire process taking
approximately 45 minutes (see Figure 1).

Firstly, researchers shared the Gorilla research link
after determining that the voluntary participants were eligi-
ble. Upon accessing the link, participants first reviewed the
information sheet and consent form, provided electronic
consent, and filled in demographic information.

Secondly, participants clicked on the link and were
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automatically taken to the L1 and L2 LDTs task. In the
LDTs, participants first completed two practice exercises
and then performed the main experiment consisting of 200
trials. Each trial started with a 500 ms fixation cross (+) dis-
played in the centre of the screen, followed by the stimulus
which remained until the participant made a choice. Par-
ticipants were required to quickly and accurately determine
whether the stimulus was a word or a non-word by clicking
a button. Including the practice exercises, participants did

not know whether their answers were correct or not.

Start

‘, T

Information Sheet &
Consent Form

English Reading
Comprehension Tests

i r

Chinese Reading
Comprehension Tests

Demographic Information
(Age, Gender)

i T

Chinese LDTs English OSORS
English LDTs Chinese OSORS

| )

Figure 1. The procedure of this research.

Thirdly, participants were automatically taken to the
OSORS in L1 and L2, where they reported their metacog-
nitive reading comprehension strategy choices by complet-
ing a five-point scale.

Finally, participants were automatically taken to the
L1 and L2 reading comprehension tests. Three L1 reading
texts were displayed on the screen in turn, and participants
were asked to select the answer for each gap, followed by
three L2 reading texts in turn. There was no time limit un-

til the participant finished.

3.5. Data Analysis

All data collected were analysed using IBM SPSS

Statistics version 29.0.

Descriptive statistics summarised the performance of
each measure. The Wilcoxon signed rank test was used to
compare the selection of reading comprehension strategies
in the first and second languages. Spearman’s correlation
was utilised to determine the correlations between L1 and
L2 proficiency, reading comprehension tactics, and reading
comprehension outcomes. Regression analyses were per-
formed to examine how L1 and L2 proficiency influence
the selection of various reading comprehension techniques,
as well as how that selection influences reading compre-

hension performance.

3.6. Ethical Considerations

Ethical approval for this research was obtained from
the University of Sheffield (application number: 058699).
Participants were provided with informed consent and their
data confidentiality and anonymity will be ensured. This
research does not involve sensitive or emotionally chal-
lenging topics for either the participants or the research-
ers and strictly follows the ethical guidelines for social
research, including respecting participants, ensuring their
interests, and fair treatment. Participants were informed
of the purpose of the study, their right to withdraw at any
time, and that their responses will be treated confidentially.
Data will be stored securely and will only be accessible to

the research team.

4. Results

This research aims to elucidate the differences in
the selection of L1 and L2 online reading strategies, the
impact of L1 and L2 proficiency on this strategy selection,
and the subsequent effects of these strategies on reading
outcomes of Chinese international students. Specifically,
standard subtotal scores for each participant’s L1 and L2
global, problem-solving, and supporting reading strate-
gies, respectively, were derived from standardised scales.
In contrast, raw accuracy scores for each participant’s L1
and L2 proficiency were assessed via the LDTs, calcu-
lated as the number of correct responses, with one point
awarded per correct answer. Similarly, raw accuracy scores
for their L1 and L2 reading comprehension performance
were measured through the reading comprehension tests,

also calculated as the number of correct answers, with one
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point awarded per correct response.

4.1. Descriptive Statistics

Descriptive statistics were calculated to summarise
the key variables in this research, providing comprehen-
sive insights into the concentration and dispersion within
the data set (see Table 1).

Table 1. Descriptive statistics of all indicators.

. . Max

Variable n M SD Min Max .
Possible

hi Lexical
Chinese Lexica 50 1955 23 192 200 200
Decision Tasks
English Lexical 50 1950 3.6 180 200 200
Decision Tasks
Chlne':se Global. 50 41 02 36 44 i
Reading Strategies
English Global 50 36 02 33 39 -
Reading Strategies

hi Problem-
Chinese Problem 50 38 02 34 41 -
Solving Strategies
English Problem- 50 41 02 33 44 -
Solving Strategies
Chinese Support 50 31 04 22 39 -
Reading Strategies
English Support 50 40 02 37 44 -
Reading Strategies
Chinese Reading 50 126 19 90 15 15
Comprehension Test
English Readi

nelish Reading 50 258 29 200 30 15

Comprehension Test

Note: Max Possible = Maximum Possible Score.

4.1.1. Lexical Decision Tasks

According to Table 1, participants’ mean scores in
the Chinese tasks were slightly higher compared to in the
English tasks, which may indicate marginally better perfor-
mance in the Chinese tasks. The higher standard deviation
and broader range of scores in the English tasks compared
to the Chinese tasks further imply that participants exhib-
ited more consistent performance with less dispersion in
the L1 tasks than in the L2 tasks.

4.1.2. The Online Survey of Reading Strategies

First, in terms of global reading strategy selection,
participants’ mean scores on the Chinese scales were
higher than the English scales. This may suggest that par-
ticipants chose these strategies more frequently during L1
than L2 reading. The relatively small standard deviations
for both the Chinese and English scales indicate a high
degree of consistency and stability in their selection of the
global reading strategies. However, the score range on the
Chinese scales was slightly larger than that on the English
scales, indicating a slightly greater dispersion in the use of
these strategies in L1 compared to L2 reading.

Second, regarding problem-solving reading strategy
selection, participants’ mean score on the Chinese scales
was lower than the mean score on the English scales. This
may indicate that participants utilised these strategies more
frequently in L2 than L1 reading. The wider score range on
the English scales compared to the Chinese scales suggests
that participants’ use of the problem-solving reading strate-
gies was less consistent and more dispersed in L2 than in
L1 reading.

Lastly, in terms of selecting the supporting reading
strategies, the mean score on the Chinese scales was lower
than the English scales. This may reflect a more frequent
use of these strategies during L2 than L1 reading. Fur-
thermore, the greater standard deviation and broader score
range on the Chinese scales compared to the English scales
indicate that participants demonstrated higher consistency
and lower dispersion when selecting the supporting read-
ing strategies in L2 reading, while their use of these strate-

gies was more varied in L1 reading.

4.1.3. Reading Comprehension Tests

Since the number of questions and total scores dif-
fered between the Chinese and English tests, the raw scores
were standardised using z-scores in this research, and box-
plots were subsequently generated (see Figure 2). By cal-
culating the deviation of each participant’s score relative to
the within-group mean in terms of standard deviations, the

comparability of scores across the tests could be ensured.
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B Z Score - Chinese Tests
W 7 Score - English Tests

Z Scores

Reading Comprehension Tests

Figure 2. Boxplot of standard scores for Chinese and English

reading comprehension tests.
Note: This boxplot illustrates the median, quartiles, and range of scores for both
tests.

According to Figure 2, the mean z-score for the Chi-
nese tests was -0.002, which is close to 0, indicating that
the majority of participants scored near the average. The
mean z-score for the English tests was 0.002, similarly
close to 0, suggesting that participants performed com-
parably on both tests overall. The range of scores for the
Chinese tests was —1.89 to 1.28, which is smaller than the
range for the English tests, —1.97 to 1.43. Combined with
the standard deviation of the raw scores shown in Table 1,
where the standard deviation for the Chinese tests is 1.89
and for the English tests is 2.94, it can be observed that
there is greater variability in the scores of the English tests.

However, the interquartile range (IQR) indicates that
the IQR for the Chinese test is from —0.84 to 0.8825, while
the IQR for the English test ranges from —0.695 to 0.835.
The slightly larger interquartile range for the Chinese test
suggests that its scores have more variability within the
middle 50%.

4.2. Inferential Statistics

Before performing inferential statistics, conducting
normality tests is essential to ensure that the data meets the
prerequisites for parametric tests, select appropriate statis-
tical methods, and enhance the accuracy and reliability of
the analysis results ™. Given the sample size of 50, which
is considered small to medium, the Shapiro-Wilk test is
recommended for its superior performance with such sam-
ple sizes. (see Table 2).

According to the results of the Shapiro-Wilk test,

most of the data were not normally distributed. Exceptions
were observed for the selection of problem-solving read-
ing strategies in L2 reading (w (50) = 0.96, p = 0.062 >
0.05) and the selection of support reading strategies in L1
reading (w (50) = 0.98, p = 0.494 > 0.05), where the null
hypotheses could not be rejected, suggesting that the data

may conform to a normal distribution.

Table 2. Tests of normality for all indicators.

Shapiro-Wilk

Variable Statistic df p

Chinese Global Reading Strategies 0.95 50 0.024
English Global Reading Strategies 0.81 50 0.000
Chinese Problem-Solving Strategies 0.95 50 0.046
English Problem-Solving Strategies 0.96 50 0.062
Chinese Support Reading Strategies 0.98 50 0.494
English Support Reading Strategies 0.95 50 0.040
Chinese Lexical Decision Tasks 0.92 50 0.002
English Lexical Decision Tasks 0.94 50 0.014
Chinese Reading Comprehension Tests  0.91 50 0.001
English Reading Comprehension Tests  0.94 50 0.014

Based on these normality test results, this research
further explored the relationship between online reading
strategies, language proficiency, and reading comprehen-
sion performance in L1 and L2 reading, with non-paramet-

ric tests primarily being applied.

4.2.1. Differences in Online Reading Strategy
Selection for L1 and L2 Reading

Due to the natural pairwise relationship in the data
on each participant’s choice of online reading strategies in
L1 and L2 reading, and because most of the data did not
conform to a normal distribution, the Wilcoxon signed-
rank test was chosen as the preferred method for measur-
ing these differences (see Table 3).

Participants’ choices of online reading strategies
for L1 and L2 reading differed significantly, according to
the results of the Wilcoxon signed-rank test. In particu-
lar, when reading in L1 as opposed to L2, students used
the global reading strategies more frequently. On the
other hand, when reading in L2, participants selected the
problem-solving reading strategies more frequently than
when reading in L1. Furthermore, compared to L1 reading,
individuals used the support reading strategies far more

frequently while reading in L2.
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Table 3. The results of Wilcoxon signed-rank test.

A . Sig.
n Mean Rank Sum of Ranks Z sym.p Sig
(2-Tailed)
Negative Ranks 49 25.96 1272.00
L2-L1
Positive Rank 1 3.00 3.00 -6.13 <0.001
Global Reading Strategies ostiive tanks
Ties 0
Negative Ranks 8 12.44 99.50
L2-L1
. . Positive Ranks 37 25.28 935.50 -4.73 <0.001
Problem-Solving Strategies
Ties 5
Negative Ranks 1 1.50 1.50
L2-L1
. . Positive Ranks 48 2549 1223.50 -6.09 <0.001
Support Reading Strategies
Ties 1

4.2.2. Effects of L1 and L2 Proficiency on On-
line Reading Strategy Selection

Given the non-normal distribution of the data and the
small sample size in this research, language proficiency
was not categorised further into high, medium and low
levels. Instead, Spearman’s correlation was employed to
examine the relationships between L1 and L2 proficiency,
reading strategies, and reading comprehension perfor-
mance (see Table 4).

The statistical results revealed that L1 proficiency
was significantly and positively correlated with the selec-

tion of the global reading strategies and problem-solving

reading strategies. Conversely, L1 proficiency demonstrat-
ed a significant negative correlation with the frequency of
selecting support reading strategies.

Regarding L2 reading, no significant correlation
was identified between L2 proficiency and the selection of
global reading strategies. However, L2 proficiency exhib-
ited significant positive correlations with both the selection
of problem-solving and support reading strategies.

To further determine the extent to which L1 and L2
proficiency predict the selection of the three online reading
strategies, multiple regression analysis was employed. (see
Tables 5 and 6).

Table 4. The results of Spearman’s rho.

Variable 1 2 3 4 5 6 7 8 9 10
L1 Proficiency -
L2 Proficiency —0.204 -
Chlnc?se Global ' 0.693%* —0.064 i
Reading Strategies
hinese Problem-
Chinese Problem 0.888**  —0.194  0.533%* -
Solving Strategies
.
Chinese Support ~0281% 0383 0216 0214 -
Reading Strategies
English Global
nensh Lrobat 0030 -0.003  0.138 0088 0.234 -
Reading Strategies
English Problem-
nelish Problem 20209 0.942%*% 0099  -0.149  0493** 0027 -
Solving Strategies
English Support
HEHST Support 0119 0.623%* 0035 0085 0304*  —0.040  0561%* -
Reading Strategies
Chinese Readi
rmese Beadng 0.951%% 0256  0.724**  0873%  _0347* 0008  -0249  -0.137 -
Comprehension
English Readi
ngish feading 0135 0.827%*  —0.001  -0.132  0330*  —0.119  0.755%%  0.738** 0188 -
Comprehension

Note: * p <0.05. ** p <0.01.
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Table 5. Multiple regression analysis of L1 proficiency on online reading strategy selection.

95% CI
Model Predictor B SE B B R AR?
LL UL
Chinese Global Reading Strategies L1 Proficiency 0.050%* 0.031 0.068 0.009 0.612 0.374 0.361
Chinese Problem-Solving Strategies L1 Proficiency 0.067** 0.056 0.079 0.005 0.871 0.759 0.754
Chinese Support Reading Strategies L1 Proficiency —-0.043 -0.092 0.007 0.025 —-0.243 0.059 0.039
Note: ** p <0.01.
Table 6. Multiple regression analysis of L2 proficiency on online reading strategy selection.
95% CI
Model Predictor B SEB B R? AR?
LL UL
English Global Readi
ngish Lylobal Reading L2 Proficiency ~0.004 ~0.018 0.010 0.007 ~0.080 0.006  —0.014
Strategies
English Problem-Solvi
ngnsh Froblem-solving L2 Proficiency 0.059%*  0.049 0.068 0.005 0.874 0.764  0.759
Strategies
English rt Readi
nglish Support Reading L2 Proficiency 0.032%¢  0.017 0.047 0.007 0.526 0276 0261

Strategies

Note: ** p <0.01.

Compared to the support reading strategies, L1 pro-
ficiency has a more significant impact on global and prob-
lem-solving reading strategies in L1 reading. Specifically,
for each unit increase in L1 proficiency, the frequency of
selecting the global reading strategies increases by 0.050
units, and the frequency of selecting the problem-solving
reading strategies increases by 0.067 units. However, L1
proficiency does not significantly predict the frequency of
using the support reading strategies.

In L2 reading, L2 proficiency significantly impacted
the frequency of using problem-solving and support read-
ing strategies. Specifically, for each unit increase in L2
proficiency, the frequency of selecting the problem-solving
reading strategies increases by 0.059 units, and the fre-
quency of selecting the support reading strategies increases
by 0.032 units. However, L2 proficiency does not signifi-
cantly predict the frequency of using the global reading

strategies.

4.2.3. Effects of L1 and L2 Online Reading
Strategy Selection on Reading Com-
prehension Performance

The results of the Spearman correlation analysis in
Table 4 also illustrate the relationship between the selec-
tion of reading strategies and the performance of reading
comprehension in both L1 and L2 reading. For L1 reading,

the frequency of selecting the global reading strategies and

the problem-solving reading strategies was significantly
positively correlated with L1 reading comprehension out-
comes. However, there was a negative correlation between
the frequency of selecting the support reading strategies
and L1 reading comprehension outcomes.

In L2 reading, the frequency of choosing problem-
solving and support reading strategies showed significant
positive correlations with L2 reading comprehension per-
formance. Conversely, no significant correlation was found
between the selection of the global reading strategies and
L2 reading comprehension performance.

To further determine the extent to which the selection
of the three online reading strategies predicts reading com-
prehension performance, multiple regression analysis was
conducted on these variables (see Tables 7 and 8).

In L1 reading, for each unit increase in the frequency
of selecting global and problem-solving reading strate-
gies, reading comprehension performance improves by
3.295 units and 7.503 units respectively. Conversely, each
unit increase in the frequency of selecting support reading
strategies results in a decrease of 0.645 units in reading
comprehension performance.

In L2 reading, for each unit increase in the frequency
of selecting problem-solving and support reading strate-
gies, reading comprehension performance increases by
6.686 units and 5.520 units respectively. However, the fre-
quency of selecting global reading strategies does not sig-

nificantly predict L2 reading comprehension performance.
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Table 7. Multiple regression analysis of online reading strategies selection on L1 reading comprehension performance.

95% CI

L1 Reading Comprehension B SEB B R? AR?
LL UL

Model 0.851 0.842

Constant —27.362%* —33.668 -21.057 3.133

Chinese Global Reading Strategies 3.295%* 1.984 4.607 0.651 0.320

Chinese Problem-Solving Strategies 7.503** 6.121 8.884 0.686 0.697

Chinese Support Reading Strategies —0.645* —-1.203 —0.088 0.277 -0.136

Note: * p < 0.05. ** p < 0.01.

Table 8. Multiple regression analysis of online reading strategies selection on L2 reading comprehension performance.

95% CI

L2 Reading Comprehension B SE B B R? AR?
LL UL

Model 0.727 0.709

Constant —-16.114* -29.591 —2.637 6.695

English Global Reading Strategies -2.026 —4.669 0.616 1.313 —0.119

English Problem-Solving Strategies 6.686%* 4.491 8.882 1.091 0.552

English Support Reading Strategies 5.520%* 3.085 7.955 1.209 0.411

Note: * p < 0.05. ** p < 0.01.

5. Discussion

5.1. Major findings

This research investigates the selection and effective-
ness of online reading comprehension strategies among
Chinese international students with varying proficiency
levels in their L1 and L2, addressing the initial research
questions.

The results reveal that when it comes to choosing
online reading strategies for L1 and L2 reading, Chinese
international students show significant differences. Their
selection of these tactics is strongly influenced by and pre-
dicted by their level of L1 and L2 proficiency. Similarly,
their selection of online reading strategies has a major
influence on and forecasts their success in reading compre-
hension. The results are outlined in the sections that fol-
low, and possible explanations for the data are examined

with reference to earlier research.

5.2. Differences in Online Reading Strategy
Selection for L1 and L2 Reading

According to the results of this research, Chinese
international students exhibit distinct preferences in their

choice of online reading strategies when engaging with

1

texts in their L1 compared to L2. Specifically, students are
significantly more inclined to adopt global reading strate-
gies during L1 reading, while they tend to favour problem-
solving and support strategies in L2 reading. This clearly
demonstrates the critical role of language proficiency in
the selection of online reading comprehension strategies,
supporting the initial hypothesis that Chinese EAL inter-
national students exhibit different online reading strategy
selection when reading texts in their L1 and L2. In L1,
they are more likely to use global reading strategies, while
in L2, they rely more on support reading strategies.

To properly comprehend this finding, the theoretical
background of this research must be considered—reading
models. This section is organised according to the categorisa-

tion of different researchers’ models as outlined in Section 2.

5.2.1. Source of Information Acquisition

Chinese international students can effectively utilise
their rich background knowledge and high-level language
proficiency in L1 reading, employing global reading strat-
egies to swiftly identify and comprehend the main ideas

’g 130

and details of the text. This aligns with Goodman’s """ Top-
Down Model, which emphasises the use of background
knowledge, experience, and expectations to predict and

interpret textual information. Faced with familiar content
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in L1 reading, students rely on global strategies to quickly
grasp the macrostructure and core information of the text,
continuously generating and validating hypotheses through
further reading—engaging in what Goodman describes as
a “psycholinguistic guessing game”. This tendency to use
global reading strategies in L1 reading reflects their ability
to leverage background knowledge and language skills for
effective comprehension. Furthermore, the observation that
compared to L2 students perform significantly better in L1
tests is consistent with Goodman’s theory. Empirical stud-
ies have demonstrated that readers with rich background
knowledge perform better when reading complex texts and
that such knowledge significantly enhances reading com-
prehension "7,

In L2 reading, due to lower language proficiency,
Chinese international students start with basic letter and
word recognition, gradually building up the meaning of
sentences and paragraphs to comprehend the text. Con-
sequently, they more frequently employ problem-solving
and support reading strategies. This aligns with Gough,
Kavanagh and Mattingly’s ** Bottom-Up Model, which
emphasises the role of word recognition in comprehension.
When engaging with unfamiliar content in L2 reading,
students rely heavily on these strategies to incrementally
understand the text. They continuously identify and de-
code words, using context clues, consulting dictionaries,
and taking notes to overcome comprehension obstacles.
Through these strategies, students gradually construct an
understanding of the text, ultimately achieving compre-
hensive meaning. Thus, Chinese international students
demonstrate a greater tendency to use problem-solving
and support strategies in L2 reading, reflecting their reli-
ance on word recognition and syntactic structure, as well
as their use of support reading strategies to compensate for
lower language proficiency. This also aligns with empiri-
cal research supporting Gough’s theory, which shows that
the automation and fluency of word recognition are crucial
for improving reading comprehension, particularly among

second language learners "

5.2.2. Dynamic Process of Information Acqui-
sition

Despite the numerous theories proposed by various

researchers, this research finds Stanovich’s Interactive-

Compensatory Model to be the most suitable explanatory
framework. In L1 reading, Chinese international students’
proficiency in their native language allows them to more
easily extract information during the construction phase
and efficiently integrate this information with their rich
background knowledge during the integration phase. This
enables them to rely more on global reading strategies,
further underscoring the importance of background knowl-
edge in the reading comprehension process. However, in
L2 reading, due to unfamiliarity with the language, stu-
dents face greater challenges during the integration phase.
They encounter lexical and syntactic obstacles when ex-
tracting information in the construction phase, which in-
creases the difficulty of integration. Consequently, students
must rely more on problem-solving and support strategies
to overcome language barriers and aid in information in-
tegration. These strategies play a crucial role in enhancing
comprehension and memory, compensating for their lower
language proficiency, and helping them gradually construct
and integrate text information to achieve comprehensive
understanding.

It is worth noting that the phenomenon of Chinese
international students adjusting their reading strategies ac-
cording to the context and demands in L1 and L2 reading
also corroborates Rumelhart’s *” Interactive Model, which
posits that the reading process is a dynamic interaction
where readers continuously adjust their strategies.

This finding is consistent with empirical research,
which indicates that readers with lower reading abilities
enhance their contextual inference skills to compensate for

deficiencies in word recognition *'/.

5.2.3. Results Comparison

The findings of this research align with existing
empirical studies mentioned above. This research, consist-
ent with prior studies, focuses on the differences in online
reading strategy selection between L1 and L2 readers. By
validating and analysing these differences, this research
further consolidates existing research conclusions and pro-
vides robust empirical support for the field.

In terms of research hypotheses, this research synthe-
sises and extends previous findings. Jeon and Yamashita !
argued that L2 readers rely more heavily on bottom-up

processing strategies compared to L1 readers. Birch and
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Fulop "* suggested that higher language proficiency is as-
sociated with a greater use of advanced, top-down reading
strategies. Drawing on these studies, this research hypoth-
esised that L1 readers predominantly use top-down global
strategies, whereas L2 readers are more reliant on bottom-
up problem-solving and support strategies. While this
hypothesis aligns with existing literature, it also integrates
different perspectives, thereby enriching the theoretical
framework. However, this approach may risk oversimpli-
fying the complexities of L1 and L2 reading processes,
potentially overlooking other influential factors such as
individual cognitive differences and the specificities of the
reading material.

Besides, this research employs Anderson’s ®”' OS-
ORS for data collection, similar to Jusoh and Abdullah ®*
and Oztiirk ", though with different participant groups.
While previous studies focused on students from Malaysia,
and Turkey, this research examines Chinese international
graduate students at the University of Sheffield, UK. De-
spite the different backgrounds of participants, the find-
ings align with those researches, showing that students
predominantly use global reading strategies in L1 reading,
while problem-solving and support strategies are more fre-
quently employed in L2 reading. This consistency suggests
that learners from various cultural backgrounds may adopt
similar strategy patterns in L1 and L2 reading, highlighting
the broad applicability of these strategies in cross-cultural
language learning contexts.

However, the findings of this research contrast with

[ who, in research with Iranian stu-

those of Tavakoli
dents, found that their online reading strategies were sig-
nificantly influenced by language proficiency, with support
reading strategies being the most commonly used in L2
reading, followed by global strategies, and lastly, problem-
solving strategies. Cultural background and educational
systems are likely key factors contributing to this differ-
ence. Specifically, the Iranian educational system places a
greater emphasis on grasping the overall meaning of texts,
which might explain why support and global strategies are
more prevalent in L2 reading '”’. In contrast, the Chinese
educational system may focus more on solving specific
problems, which could lead to a higher frequency of prob-
lem-solving strategy use in L2 reading. These differences

further underscore the importance of considering cultural

backgrounds and educational systems in cross-cultural
research to better understand and explain the reading strat-

egy choices of different learners.

5.3. Effects of L1 and L2 Proficiency on On-
line Reading Strategy Selection

The findings of this research indicate that the L1 and
L2 proficiency of the Chinese international students sig-
nificantly influences their selection of online reading strat-
egies. Specifically, higher L1 proficiency correlates with a
greater frequency of selecting global and problem-solving
reading strategies in L1 reading, and this proficiency serves
as a significant predictor of strategy choice. Conversely,
higher L1 proficiency is associated with a lower frequency
of choosing support reading strategies. Additionally,
higher L2 proficiency correlates with a greater frequency
of employing problem-solving and support reading strate-
gies in L2 reading, and this proficiency is also a significant
predictor of strategy choice. These findings support the
initial hypothesis that as language proficiency increases,
the selection and frequency of certain reading strategies
will be optimised to meet the demands of an online reading
environment.

This finding closely aligns with the previous discus-
sion on Chinese international students’ strategy selection
in L1 and L2 reading, with the key distinction being that
students with higher L1 proficiency not only more fre-
quently select global reading strategies in L1 reading but
also exhibit a significantly greater use of problem-solving
strategies. However, unlike the previous section, this sec-
tion seeks to further elucidate the relationship between
such strategy selection and L1 and L2 proficiency, drawing
upon the Cultural Transfer Theory outlined in the litera-
ture review. Additionally, this section provides an in-depth
analysis of why students with higher L1 proficiency not
only prefer global reading strategies but also frequently

employ problem-solving strategies in L1 reading.

5.3.1. Effects of L1 Proficiency on Online
Reading Strategy Selection

Existing research has widely validated the signifi-
cant impact of L1 proficiency on the selection of reading

strategies. Grabe and Stoller " highlight that students with
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higher L1 proficiency typically develop a strong holistic
cognitive approach within their native cultural context.
This approach relies on existing background knowledge
and an overall grasp of textual meaning, closely aligning
with the global reading strategies. Consequently, in L1
reading, these students tend to favour the use of global
reading strategies. However, when transitioning to L2
reading, the effectiveness of global reading strategies may
be constrained by limitations in L2 vocabulary and gram-
matical knowledge, as Koda and Miller " have observed.
This constraint forces these students to rely more heavily
on problem-solving and support reading strategies to navi-
gate the linguistic challenges of L2 reading. Consistent
with these findings, the results of this study also indicate
that while students with high L1 proficiency attempt to
transfer their L1 reading strategies to L2 reading, the in-
sufficiency of L2 linguistic knowledge often necessitates
a strategic adjustment to accommodate the new language
environment.

Furthermore, students with higher L1 proficiency
tend to rely less on support reading strategies during L1
reading, likely because they have internalised effective top-
down reading strategies within their native language con-
text, enabling them to comprehend texts without additional

[77]

support. Ke and Chan """ similarly observed that students
with an L1 background similar to Chinese relied less on
support reading strategies in L2 reading. This finding aligns
with the present study, which shows that students with
higher L1 proficiency demonstrate greater autonomy in L1
reading and are more inclined to use problem-solving read-

ing strategies in L2 reading to address linguistic challenges.

5.3.2. Effects of L2 Proficiency on Online
Reading Strategy Selection

Students with higher L2 proficiency tend to use prob-
lem-solving and support reading strategies more frequently
in L2 reading, consistent with the findings of Habok and
Magyar " and Ke and Chan ", These researches collec-
tively demonstrate that as L2 proficiency increases, learn-
ers become more adept at selecting and applying strategies
to effectively manage linguistic challenges, thereby en-
hancing their reading comprehension abilities. This phe-
nomenon reflects the adaptive nature of cultural transfer;

while L1 culture initially influences L2 learning, increased

exposure to L2 prompts learners to develop new strategic
competencies within the L2 framework. However, al-
though these findings support the general trends observed
in the current study, individual learner differences and
varying degrees of cultural transfer may lead to variations
in strategy use. Additionally, other studies with different
participant characteristics or methodologies may yield
results that do not entirely align, further highlighting the
complexity and diversity of L2 strategy application across

different learning contexts.

5.3.3. Results Comparison

This research examines the effects of L1 and L2 pro-
ficiency on the selection of reading strategies, a focus that
aligns with a substantial body of empirical research men-
tioned above. However, this research differs slightly in its
approach to data analysis.

Specifically, this research employed Spearman’s cor-
relation to assess the relationship between L1 and L2 profi-
ciency and reading strategy selection due to the small sam-
ple size and non-normal data distribution. In contrast, Ke
and Chan ""'and Habok and Magyar "* utilised Pearson’s
correlation , which is better suited for their larger, normally
distributed datasets. Although Spearman’s correlation is
appropriate for this research, it generally has lower statisti-
cal power, which could limit the sensitivity of the findings.
Despite these differences, the results are consistent across
studies, supporting the robustness of the conclusions.

Furthermore, Habok and Magyar " employed a more
complex Structural Equation Modelling (SEM) to analyse
multiple dependent and latent variables simultaneously.
While SEM offers sophisticated analytical capabilities, it
demands larger sample sizes and higher data quality, mak-
ing it less applicable to this research and potentially lead-
ing to model fitting errors. Multiple regression analysis, as
used in this research, while simpler, effectively addresses
the direct impact of L1 and L2 proficiency on strategy se-

lection without such risks.

5.4. Effects of L1 and L2 Online Reading
Strategy Selection on Reading Compre-
hension Performance

The results of this research show that the more fre-
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quently Chinese international students use global and
problem-solving reading strategies in L1 reading, the high-
er their reading comprehension performance. In contrast,
a higher frequency of adopting support reading strategies
is related to lower reading comprehension scores. The use
of all three online reading strategies has a strong predictive
influence on reading comprehension scores. In L2 read-
ing, this research reveals that a higher frequency of using
problem-solving and support reading strategies is posi-
tively correlated with improved reading comprehension
outcomes, and the frequency of these strategies also has a
significant predictive capacity for reading comprehension
performance. These results support the initial hypothesis
that there is a significant relationship between the use of
reading strategies and reading comprehension performance
in both L1 and L2 reading.

The observation that students employed different
reading strategies in L1 and L2 contexts, resulting in var-
ied outcomes, indicates that their strategy selection was
carefully regulated. This observation is consistent with
Flavell’s ®" Metacognitive Theory, which posits that using
reading strategies is fundamentally a reflection of the read-
er’s self-monitoring and self-regulation processes. Thus, it
is essential to examine these findings through the lens of

Metacognitive Theory.

5.4.1. Effects of Strategy Selection on Online
Reading Comprehension Performance
in L1 Reading

According to Metacognitive Theory, Chinese interna-
tional students continuously engage in self-monitoring of
their comprehension during reading and adjust their strate-
gies accordingly ™). In the context of L1 reading, when stu-
dents recognise the need to understand the overall structure
of the text, they tend to employ global reading strategies to
swiftly capture the main ideas and structure. Conversely,
when faced with comprehension difficulties, students are
likely to shift to problem-solving reading strategies, fo-
cusing on resolving specific comprehension challenges.
This finding aligns with existing empirical research, which
indicates that students who frequently employ global and
problem-solving reading strategies tend to achieve supe-
rior reading comprehension performance. For instance,

Villanueva ™ found that university students who regularly

use metacognitive strategies, including global and problem-
solving strategies, significantly outperformed their peers in
reading comprehension. Similarly, Fitrisia, Kok and Yusuf™”
also investigated the relationship between metacognitive
awareness and students’ reading performance, confirming
that students with higher metacognitive awareness and fre-
quent strategy use tend to excel in reading comprehension
tasks.

Therefore, it is evident that through effective strat-
egy selection and adjustment, students can significantly
enhance their reading comprehension performance. Higher
levels of comprehension not only reflect students’ com-
prehensive understanding of the text but also demonstrate
their ability to efficiently allocate cognitive resources dur-
ing the reading process.

However, Metacognitive Theory also suggests that
when readers lack confidence in their understanding or
overly rely on certain support reading strategies, this can
lead to distraction and increased cognitive load, thereby
impairing overall comprehension ", In L1 reading, fre-
quent use of support reading strategies may indicate un-
certainty in students’ self-monitoring or an excessive focus
on comprehension. Specifically, over-reliance on support
reading strategies may suggest that students may be overly
cautious, attempting to compensate for perceived gaps
by repeatedly consulting references or taking notes. This
process can interfere with their ability to grasp the text as a

whole, leading to reduced comprehension efficiency.

5.4.2. Effects of Strategy Selection on Online
Reading Comprehension Performance
in L2 Reading

According to Metacognitive Theory, students con-
tinuously monitor and regulate their comprehension and
[79

strategy use during the reading process """, In L2 reading,
unfamiliar vocabulary, complex grammatical structures,
and cultural differences significantly increase the cognitive
load, presenting greater challenges to students’ compre-
hension. Consequently, students tend to rely on problem-
solving and support strategies to effectively manage and
allocate their cognitive resources.

Empirical research indicates that problem-solving
strategies play a crucial role in addressing linguistic com-

plexity and overcoming comprehension barriers in L2
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learning ™. Through these strategies, students can focus
on resolving specific issues when encountering compre-
hension difficulties, thereby effectively reducing cognitive
load ®”. For instance, Par"™"), employing correlation analy-
sis, investigated the relationship between reading strategies
and reading achievement among EAL students, finding that
students who frequently used problem-solving and support
strategies performed better in reading comprehension tests.
This finding is consistent with existing research, demon-
strating a positive correlation between metacognitive strat-
egies, particularly problem-solving and support strategies,
and students’ reading comprehension performance. Fur-
thermore, support strategies provide necessary external as-
sistance, enabling students to maintain coherence and con-
tinuity in comprehension even when cognitive resources
are insufficient. The use of these strategies not only reflects
students’ ability to rationally allocate cognitive resources
during self-regulation but also significantly enhances their

. . 82
reading comprehension performance "**.

5.4.3. Results Comparison

This research examines how reading strategy selec-
tion affects reading comprehension performance, aligning
with the research direction of prior studies. As previously
noted, the findings of this research are consistent with
those of several empirical studies mentioned above. How-
ever, this research diverges from some of them in its meth-
ods of data collection and interpretation.

Specifically, this research collected data through
online reading comprehension tests with multiple-choice
questions, a method consistent with those used by Fitrisia,
Kok and Yusuf ™. However, Oxford ®” employed a more
comprehensive approach by incorporating interviews to
gain a deeper understanding of students’ performance.
While multiple-choice questions facilitate standardised
and efficient data collection, they may not fully capture the
complexity of students’ comprehension and reading strate-
gies. On the other hand, Oxford’s inclusion of qualitative
methods, such as interviews, classroom observations, and
student journals, provided a richer and more holistic under-
standing of students’ language learning processes, although
these methods may introduce subjectivity and require more
resources for data collection and analysis.

Moreover, this research primarily draws on Metacog-

nitive Theory " to explain how strategy selection influences
reading comprehension through self-monitoring and self-
regulation, consistent with Carrell ™. However, Oxford ™"
integrated Metacognitive Theory with Language Learning
Strategy Theory, providing a more comprehensive perspec-
tive. While such an approach may be more comprehensive,
it may also introduce a complex theoretical framework that

is challenging to apply effectively in practice.

5.5. Research Strengths and Potential Future
Beneficiaries

5.5.1. Research Strengths of This Study

Following an in-depth analysis and comparison of
the research findings, it is essential to explore the strengths
of this research to fully illustrate its contributions to the
academic field and its practical implications.

Firstly, this research provides a valuable supplement
to existing research by examining the relationship between
L1 and L2 proficiency, online reading strategy selection,
and online reading comprehension performance. Prior
research has predominantly focused on the cognitive pro-
cesses involved in reading comprehension, the influence
of linguistic structures, and readers’ adaptation to textual
formats. However, these studies have largely concentrated
on isolated L1 or L2 reading strategies without system-
atically comparing their effectiveness in online reading
environments. This research fills that gap by identifying
the primary strategies employed by Chinese international
students in L1 and L2 online reading contexts, investigat-
ing the effects of language proficiency on strategy selec-
tion and effectiveness, and evaluating the comprehension
outcomes across different language settings. Consequently,
this research offers new perspectives and empirical support
to the field.

Moreover, this research employed standardised in-
struments, including Struck and Jiang’s * LDTs and An-
derson’s "?OSORS, to collect data. This approach not only
minimises subjective bias, thereby enhancing the objectiv-
ity, consistency, and reliability of the data, but also vali-
dates the applicability of these instruments across different
cultural contexts. By focusing on Chinese international
students, this research enriches the empirical application of

these scales in cross-cultural settings and provides valuable
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insights for future cross-cultural research.

Furthermore, despite the small sample size and
non-normal data distribution, this research utilised non-
parametric methods, yielding results consistent with prior
studies. This indicates that the research employed appro-
priate analytical methods for the conditions at hand, reduc-
ing potential errors while confirming the robustness of the
findings. It also demonstrates the broader applicability of
the research methods in similar contexts, offering useful
insights and guidance for small sample studies.

Finally, the interpretation of the data is closely tied to
the literature review in Section 2, utilising Reading Mod-
els, Cultural Transfer Theory, and Metacognitive Theory.
This theoretical grounding provides a comprehensive and
systematic explanation and analysis of the research data,
offering deeper insights into the effects of L1 and L2 read-

ing strategy selection on comprehension performance.

5.5.2. Potential Future Beneficiaries of This
Research

The findings of this research underscore the critical
effects of online reading strategy selection on the read-
ing comprehension performance of Chinese international
students in both L1 and L2 contexts. These results have
significant potential implications for several key groups.

Firstly, for future researchers in the field of reading
comprehension, this research not only supplements exist-
ing theoretical frameworks but also enriches the empirical
data underpinning related scales. Researchers can build
upon these findings by employing diverse methods to
further explore the influence of cultural backgrounds and
language proficiency on the selection of reading strategies.
This could broaden and deepen the scope of research in
this area, providing a solid foundation for the design and
implementation of future studies, the specifics of which
will be elaborated upon in the following section.

Secondly, for Chinese international students, this
research offers valuable guidance on the selection of read-
ing comprehension strategies across different linguistic
environments, thereby assisting them in optimising their
reading strategies and improving their academic perfor-
mance. This research specifically highlights the differences
in strategy selection between L1 and L2 reading and their

significant impact on comprehension outcomes. This has

considerable practical value for students facing diverse
linguistic and cultural learning environments, enabling
them to overcome challenges in reading comprehension,
enhance reading efficiency and comprehension, and reduce
feelings of frustration and anxiety during the learning pro-
cess. As a result, students may become better equipped to
adapt to cross-cultural learning environments and achieve
academic success. Moreover, the conclusions of this re-
search align with the broader trends of globalisation and
digitalisation in education. As an increasing number of
students pursue international education, understanding and
effectively employing reading strategies across different
linguistic contexts has become a crucial factor in academic
success. The strategy guidance provided by this study will
assist students in better navigating the linguistic and cul-
tural differences inherent in international learning environ-
ments, bolstering their academic confidence and sense of
achievement ",

Finally, for educators and curriculum designers,
the findings of this research emphasise the importance of
incorporating reading comprehension strategies into edu-
cational programmes and provide a solid theoretical basis
for designing more effective reading instruction. Educators
can tailor their teaching strategies according to students’
language proficiency and reading strategy preferences to
enhance their reading comprehension performance !,
This research not only aids teachers in implementing more
targeted instruction in the classroom but also serves as a
valuable resource for teacher training and guidance. By
understanding the strategy use characteristics of students
with varying levels of language proficiency, teachers can
better meet students’ needs in both L1 and L2 reading, al-
lowing them to develop more personalised and effective
instructional plans that cater to individual differences and

learning requirements.

6. Conclusions

This research investigates the differences in the se-
lection of L1 and L2 online reading strategies, the effects
of L1 and L2 proficiency on strategy selection, and the
subsequent effects of these strategies on the reading perfor-
mance. The findings are as follows:

Firstly, there are significant differences in the online

reading practices used by Chinese international students in
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L1 and L2. In particular, participants are more likely to use
global reading strategies in L1 reading, but problem-solv-
ing and support reading strategies are used more frequently
in L2.

Furthermore, L1 and L2 proficiency significantly in-
fluence the selection of reading strategies. Higher L1 profi-
ciency is connected with a larger frequency of using global
and problem-solving reading strategies in L1 reading, with
this proficiency having a strong positive predictive influ-
ence on the use of these strategies. In contrast, support
reading strategies are selected less frequently. Higher L2
proficiency, on the other hand, leads to more frequent use
of problem-solving and support reading strategies in L2
reading, with proficiency also positively influencing the
frequency with which these strategies are chosen.

Finally, the selection of different reading strategies
significantly influences reading comprehension perfor-
mance. In L1 reading, higher frequencies of selecting glob-
al and problem-solving reading strategies are positively as-
sociated with better reading comprehension performance,
indicating a positive predictive effect. However, higher fre-
quencies of selecting support reading strategies are associ-
ated with lower reading comprehension performance, indi-
cating a negative predictive effect. Correspondingly, in L2
reading, higher frequencies of selecting problem-solving
and support reading strategies significantly enhance read-
ing comprehension performance, demonstrating a positive
predictive effect.

This research has theoretical and practical implica-
tions for assessing the impacts of L1 and L2 proficiency on
reading strategy selection and the consequent influence on
reading comprehension ability. Further research in this area
is critical, especially in light of globalisation and digitali-
sation of education, where the number of international stu-
dents is rapidly increasing. Based on the observations, this
research indicates that future research should be broadened
and developed in the following areas:

Firstly, future research could improve the external
validity and generalisability of the findings by increas-
ing the sample size and recruiting participants from more
diverse cultural and language backgrounds. By examining
the adaptability of reading strategies across different cul-
tural contexts, researchers can gain deeper insights into the

impact of cultural background and language proficiency on

strategy selection, thereby providing robust empirical sup-
port for cross-cultural reading education.

Secondly, future research could consider employing
more diverse methodologies. Beyond the use of various
standardised questionnaires and tests, researchers might
consider using tools such as eye-tracking technology and
think-aloud protocols to capture participants’ actual behav-
iours and cognitive processes during reading. Integrating
both quantitative and qualitative data would allow for a
more comprehensive understanding of reading strategy
use, thereby enhancing the credibility and external validity
of the research findings.

Thirdly, future research could consider involving
more refined stratification of participants’ language profi-
ciency levels. By categorising participants into high, medi-
um, and low proficiency groups and analysing strategy use
across different reading tasks, researchers could uncover
the multi-level impact of language proficiency on strategy
selection. This approach would enable a more precise un-
derstanding of the effectiveness of strategies and their ap-
plicability in various contexts.

Finally, future research could consider adopting lon-
gitudinal designs to track changes in language proficiency
and reading strategies over time. Such an approach would
help to reveal the dynamic trajectories of strategy use, pro-
viding valuable insights into the long-term relationships
between language development and strategy use, and of-
fering empirical evidence to inform improvements in lan-
guage education and strategy instruction.

In conclusion, by building upon the foundations of
this research, further research could not only expand the
theoretical framework of our understanding of how read-
ing strategies are influenced by language proficiency and
cultural context, but also advance the development of more
effective educational practices for cross-cultural learning
strategies in an increasingly globalised and digitalised edu-

cational environment.
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Appendix A

The following are the stimuli used in the Lexical De-
cision Tasks (LDTs).

Table Al. Stimuli used in the Lexical Decision Tasks (LDT5).

English Words English Chinese Words Chinese
Nonwords Nonwords

glory kayuk T i
accent bywoy (=8 fitt i
bonus gazzo 7R JRG
buddy cyrrh VEES 20
treasure gauvy UL, Tk
romance puffaw B TEIR
rocket phlugm Hi i %
elder uddue 4147 XE:N
worry ajoid il #R
toilet fudsy o )s¥iid
angel fauze I K
parade muggod Jat ] R
handle gownud H£E5 it
giant buzzad R T
pillow sludgo It okt i
pizza buoyad HEB FE
cabin gockjaw U 4k el
chaos snulpt [ZINI% #
needle fugua sl Nz
magic sylvad NT] M
rebel aupumn £ 118
guitar daiku Bk By
canvas jight M 5 JL2%E
temple muzzlo a5 w5 )
motive dowsy B & (ZS0A
monster subgue R ENI’S
curtain fumdum i i, XE
collapse kegfug ik B
favour aweign TR H HE
organ fuxom [ BB
candy cuckao ik IRt Jie
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Table Al. Cont.

Table Al. Cont.

English Words Eziii::rds Chinese Words ;::::ids English Words E];lgllvivs:rds Chinese Words li:::::(s:' ds

domain gnowy Bils 25 index bowwot VeV A

logic ahuck IR o | award umfurl Sl i

legend skyduve Tk ek T onion baggod g 53

insect ofium =24 BHR essay pazebo [N RS

salmon gosque PR 153 vay.l tower augir H it e

horror huirk M= =5 clinic ruldy i LIPS

tunnel tweezad 1PN Watin silver eupogize #orii (2 P4

captain humbup PN X habit frucifix B RIERS

soccer ahaze AR P total geflux 5 Bl

uncle snobba ' Z= symbol oubfox JEER L

blanket dogty IR SE passion goiey i e

cookie bofty b i, entry dumult o R

complex feigy REE b P butter gruwth K Wit

summit dowwow W Wl e jacket snaze THTRR 6

powder guccumb ESin = passage exuct G %H

humour waximum 84 Tift cycle druba g I

valley woodcug & PIEN error adday Z it 5 7k

cotton buggek HYE i offer paxim bR PN

delay murkt wH L honour lulmox Bl VE

motor azimuck JFIE ER asset guidod A =

tennis adruft B 5t 270 sentence spawd D2y A

volume godry i3 e travel moyeur ELl b3

lemon bambiko il 1 i witness puildup IR Biti 54,

flavour snugglo Fi 131 sequence affex HE W

meter snump iR ) Note. The last item in each category was a designated warm-up item used either at

fabric bluawk I5AL 55 the beginning or after the break in cach list.

comfort ciazza ZBIX A&

shelter adgue JHEASL ok

license clueeze HmE fiE It Appendix B

honey jujitbu A0 i Al

assault wookyurd Wi ez The following is the Chinese Online Survey of Read-

leather bilabiak e Gtk ing Strategies (OSORS) scale.

platform sluggew X i Table A2. Chinese Online Survey of Reading Strategies (OSORS)

finance aquepuct FE fi Scale.

fiction vidweek N ¥8

burden foday 5% A No. Statement

salad wugboap sy s 1 HIREL R, 0B A —AHM.

cousin hubna T ok 2 25 5HAMIER ) F ISEN IR

apple dopknot Hist — 3 25 5EERNHERASERIIR

dispute epify 9 . 4 IRAEM LRI RS, DA BB AR AT N A .

wonder hurfow - 5 5 ?ﬁlﬂé‘%ﬁﬁﬁ%ﬂiﬁH"J%ﬂiﬂﬂé%ﬁ“ﬁﬁﬁfﬁﬁ@ﬁ&WJJ:I‘FE@H"JV\]Z’%o

drama Knobblu —_— ok 6 FERLCHT, RANAELSCARBATRAANEE, TN
PR SCAAAF IR AERS, FR2x R B A B3R LA P 32 1)

heaven dolcy Jik iz N 7 K.

label busgy it R 8  WEEM LTI AR TR AR BT H .

button mottje T JEBR 9 RN MAFANHL L, DU R IRIARIRAE M L B A
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Table A2. Cont.

Table A2. Cont.

No. Statement No. Statement
10 RELEFHEL AR, FEHKEMALERE. 7 When on-line text becomes difficult, I read aloud to help
11 MRS AREPN, RE5HEE EEL. me understand what I read.
b AT EIH 2E B A O TEEE UL, R 16125 S S 2 55 P 1 D75 g I thlnk;bout whether the content of the on-line text fits
BRI my reading purpose.
13 RARHR IO I BT AP 7 e 9 I read SlO\.Vly and.careﬁllly to make sure I understand what
I am reading on-line.
LB Th A O R oy 7 L TG ey e
14 EERBIURIN, F e A7 A D BT P 2 LSRR 2 P 10 I review the on-line text first by noting its characteristics
15 RAAZE TR (FIFEL i i) KA BB AFFAE N _E 5 like length and organization.
BEHIPAA 11 I try to get back on track when I lose concentration.
16 MRS SCARARRAMERS, Foo 0 nyE TR B s A 2. . I print out a hard copy of the on-line text then underline or
17 FHT2EAR B9/ IR R T, circle information to help me remember it.
18 IRAETEL A Pl FH A% . BT AN B Sk b i fr TR A 13 I adjust my reading speed according to what I am reading
19 FRATRI M R R B RAER L B A 1 % oncline. _
20 FRAF FF S IR o A MR AR AE Y - I S P 14 W}iznt;eiag(::rgeon-hne, I decide what to read closely and
w .
Tk (HECRITEERM A LS B g 3R ) L 3] . L
21 . 15 I use reference materials (e.g. an on-line dictionary) to
o ° help me understand what I read on-line.
< ste s ] TR T A A A2 B ke S H o T s
22 SR B ST BALAS BRI AERAE R BB P2 16 ‘When on-line text becomes difficult, I pay closer attention
23 FRAE A A AN AR SEHE R RFE SRR Sl B AE B o to what I am reading.
24 FRACAED A AT AIPPAL E L SOA R SR RS B 17 I read pages on the Internet for academic purposes.
25 IREELCAFREIER, SRS Z AR, 18 I use tables, figures, and pictures in the on-line text to
26 EBIWEEN, RO E O, increase my understanding.
27 MR, FRe 2 I 2 S A I P A 4 19 I stop from time to time and think about what I am reading
. p ; 3 A N, - on-line.
28 RS UGN, P FOB b 5 IR AR
20 JoiEI ORI, 7 R A R F % 20 i;sdeir(l:;)r(l)tz)ﬁncéues to help me better understand what I am
R S b e o ARE IR TE AR el 3 . . .
30 FOREFOAELSCA TN A EFILR b % 21 I paraphrase (restate ideas in my own words) to better
31 HIRAELRPIRT, FRAARTIAR IR s i (K5 3 understand what I read on-line.
1 TERRFER B 2 0, e — FAELICAR, WHEEME I try to picture or visualize information to help remember
R F A — AR 2 what T read on-line.
33 JRAEFLIM B BE S T T E 24 I critically analyze and evaluate the information presented
34 FEERPRAE RN LR BB BT, FAHE A PR A TEZ SO in the on-line text.
35 FREEX AN T L SO A g TSR 25 I go back and forth in the on-line text to find relationships
36 R E BN, FRR TR A o 1 S amongideas init.
37 RN, RSB A 2% I cfheck ?y understanding when I come across new
information.
38 FELRBERIN, TR RE SO S HIE R _ )
2 I try to guess what the content of the on-line text is about
The following is the English Online Survey of Read- when I read.
ing Strategies (OSORS) scale. )% When on-line text becomes difficult, I re-read it to increase
my understanding.
Table A3. English Online Survey of Reading Strategies (OSORS) 29 I ask myself questions I like to have answered in the on-
Scale. line text.
No. Statement 30 I check to see if my guesses about the on-line text are right
1 I have a purpose in mind when I read on line. orwrong.
2 I participate in live chat with other learners of English. 31 When I'read on-line, I guess the meaning of unknown
words or phrases.
3 I participate in live chat with native speakers of English. ) o o
I scan the on-line text to get a basic idea of whether it will
I take notes while reading on-line to help me understand 32 . .
4 hat 1 read serve my purposes before choosing to read it.
what I read.
) 33 I read pages on the Internet for fun.
I think about what I know to help me understand what I » . )
5 . I critically evaluate the on-line text before choosing to use
read on-line. 34 ) ; .
information I read on-line.
I take an overall view of the on-line text to see what it is
6 35 I can distinguish between fact and opinion in on-line texts.

about before reading it.
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Table A3. Cont.

No. Statement

16 When reading on-line, I look for sites that cover both sides
of an issue.

17 When reading on-line, I translate from English into my
native language.

13 When reading on-line, I think about information in both
English and my mother tongue.

Appendix C

The following are three texts and fifteen gap-filling
multiple-choice questions for the Chinese reading compre-
hension tests.

Chinese Reading Comprehension Tests

¢ LUFA=BEX, FREXTE 5 1T
I MAE BT XL 77 19 77 e I FE v i, R XS B Y
FRURP| L, B PEDRZ K.
(=

A)—H
B) AR T
o) H%
D) R4
E) 3 L)
W15 R TG, WO LT RO R, RS
HRBOA. B . RBSHE, 1 ERm
THEARNEHIBR, EEERERERD 2
BEFERR AL, RAAF 3 KERIT.
P2 R, WETRERE: 4 XK. &
SR K, AR . R E 5 A % R
NEY, MIEELMT#, GREEREEE A
ITRHRACRIIRE . 5 IR, Ml SRR,
(=

A) —1n
B) K43
C) %
D) L&
E) Jupt—4
NZFLVER:, FEEMFEh: HE—MENiE
SRIEARMIEATORAEE, 6 WIHEN T IRARK, 7
B K H el R B, X g T Piaesemish f. 8
MAEMIAH S, B2, BRI e B 5 — 1 bE
A b b, R E RIS Z 9; 2 FE RN
SR, HANEAEMRE. ZER, Hafh 10 £7F

WNEANIIGHE, Lk E i 8T E K
THRLIIB 7.
(=)

XE

A) B TER
B) &
C) 4 i
D) 4%
E) Al W,
X2 N, FEI SRS FE A2 TR
11 8, (EAELKMMHERAE, MR TIIAER
(EEZ3Ng 0 TR =N 12 pEE. W48, Plgtsk
0 H — S0 T PR ST AR S, A B 5 BT AET SRR SRR
HE 13 An, UL KD R R 4REE T
e Mo dUMEF e A, — R T iE R e S

SR 14, BRYVRERAREHE, Zm. TESA)
RFrfE. 15, B BRGS0, HIGRTA 5 .

The following are three texts and thirty gap-filling
multiple-choice questions for the English reading compre-
hension tests.

English Reading Comprehension Tests

Directions: There are three passages with ten blanks
of each. You are required to select one word for each blank
from a list of choices given in a word bank following the
passage. Read the passage carefully before making your
choices, each choice in the bank is identified by a letter.
You may not use any of the words in the bank more than
once.

Questions 1 to 10 are based on the following passage.

A) acknowledge
B) assess

C) confused
D) endure

E) extremely
F) genius

G) highly

H) permanent
I) possess

J) presence
K) puzzled

L) status

M) surprising
N) thoroughly
O) unique
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Many people believe that passion and commitment
are the foundations of strong romantic relationships. But a
relationship is made of two 1 individuals. And the person-
ality traits ( 5 14 ) these individuals 2 or lack can often
make a relationship more- or less- likely to 3. Recent re-
search has found that one trait in particular-humility ( i)
-is an important indicator of successful relationships.

Humility can sometimes be 4 with a lack of con-
fidence. But researchers have come to realize that being
humble generally indicates the 5 of deeply admirable
personal qualities. Being humble means you have the abil-
ity to accurately 6 your deficiencies without denying your
skills and strengths. For example, you might recognize that
you are intelligent, but realize that you are not a 7. Thus,
humility leads to an honest view of one’s own advantages
and shortcomings. Humble people do not ignore, avoid,
or try to deny their limits or deficiencies. They can 8
mistakes, see value in things that are far from perfect and
identify areas for improvement.

Perhaps it is not 9, then, that humility appears to be
a huge asset to relationships. One study found that people
tend to rate this quality 10 in their spouse. The study also
found that someone who is humble is more likely to initi-
ate a romantic relationship, perhaps because they are less
likely to see themselves as “too good” for someone else.
Thus, a humble partner might be your ideal partner.

Questions 11 to 20 are based on the following pas-

sage.

A) captured

B) classical

C) conclusively
D) emergence
E) exact

F) generated
Q) particular

I) precision

J) probably

K) quality

L) scarcity

M) senior

N) separated
0) systematically

H) position

It is commonly believed that the great English dram-

atist and poet William Shakespeare was born in Stratford-
on-Avon on April 23, 1564. But it is impossible to know
the 11 day on which he was born.

Church records show he was baptized ( fifi{5t ) on April
26, and three days was a customary amount of time to wait
before baptizing a newly born baby. Shakespeare’s date
of death is 12 known, however: it was April 23, 1616. He
was 52 and had retired to Stratford three years before.

Although few plays have been performed or analysed
as extensively as the 38 plays Shakespeare wrote, there are
few surviving details about his life. This 13 of biographi-
cal information is due primarily to his social 14, he was
not a noble, but the son of a leather trader.

Shakespeare 15 attended the grammar school in
Stratford, where he would have studied Latin and read 16
literature. He did not go to university and at age 18 mar-
17. They

had four children, including the twins, Hamnet and Judith.

ried Anne Hathaway, who was eight years his

Nothing is known of the period between the birth of the
twins and Shakespeare’s 18 as a dramatist in London in
the early 1590s.

In a million words written over 20 years, he 19 the
full range of human emotions and conflicts with a 20 that
remains sharp today. As his great contemporary the poet
and dramatist Ben Jonson said, “He was not of an age but
for all time.

Questions 21 to 30 are based on the following pas-

sage.

A) amount
B) answer
C) avoid

D) aware

E) depart

F) drastically
Q) fear

I) mechanical
J) result

K) review

L) rigorous
M) tend

N) timidity
0) typically
H) limited

The sheets are damp with sweat. You’re cold, but
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your heart is racing as if a killer just chased you down a
dark street. It was just a nightmare, you tell yourself; there’s
nothing to be afraid of. But you’re still filled with 21.

Given how unsettling and haunting nightmares can
be, is there a way for dreamers to 22, or even turn off,
these bad dreams as they happen?

Research is 23, but some studies suggest that people
who can master lucid dreaming-that is, the ability to be
24 that a nightmare is happening and possibly even con-
trol it without waking up may hold the 25.

Nightmares are part of the human experience, es-
pecially for kids. Doctors 26 don’t consider occasional
nightmares a problem. They can just be symptoms of a
sleep disorder that can 27 from an unpleasant experi-
ence, stress, or certain drugs.

To treat the disorder, there are a number of medicines
and therapies that are backed by 28 research, according
to the American Academy of Sleep Medicine, which ana-
lyzed the available research on the treatment of nightmare
disorder in a recent 29 published in the Journal of Clini-
cal Sleep Medicine.

However, nightmares are complicated, and research-
ers are still struggling to understand them, said Dr. Rachel
Salas, an expert on sleep disorders and an associate profes-
sor at Johns Hopkins Medicine in Baltimore. What we do
know is that people 30 to have different kinds of night-

mares at different points during the sleep cycle.
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