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Abstract: With the acceleration of globalization and the rapid development of information technology, English, as the main
language of international communication, has increasingly prominent importance in education and learning. English education,
as a discipline that studies the theory and practice of English education, has been exploring more effective teaching methods and
learning strategies. At the same time, cognitive science, as a discipline that studies cognitive processes such as human thinking,
learning, and memory, provides a profound theoretical foundation for understanding language processing and learning
mechanisms. The cross-study of English education and cognitive science helps to build a more complete theoretical framework
for language processing and learning mechanisms. By integrating the theoretical achievements of the two disciplines, we can
more fully understand the cognitive processes and laws of English learning, revealing the intrinsic connection and essential
characteristics of language processing and learning mechanisms. This can not only enrich and develop the theoretical systems of
English education and cognitive science but also provide new ideas and perspectives for research in other related fields. In
addition, with the continuous development of artificial intelligence and big data technology, research on language processing
and learning mechanisms can also provide technical support and innovative ideas for fields such as natural language processing
and intelligent education. Therefore, the cross-study of English education and cognitive science not only has far-reaching
academic value but also has broad application prospects and social significance.

Keywords: Globalization; English Pedagogy; Cognitive Science; Cross-Study; Language Processing and Learning
Mechanisms.

From a theoretical perspective, this study contributes to
enriching and advancing the theoretical frameworks of both
English pedagogy and cognitive science. By unveiling the
intrinsic connections and patterns of language processing and

1. Introduction

1.1. Research Background

The development of English pedagogy and cognitive learning mechanisms, it provides novel theoretical support
science is reflected mn their respective disciplinary progress and research directions for the crossover study of the two
and the trend of cross-integration. disciplines. Simultaneously, this crossover research fosters

The development of English pedagogy has undergone a

'~ O - communication and integration among diverse disciplines,
transition from traditional teaching methods to modern

driving innovation and progress in the academic community

teaching philosophies. Traditional English education focuses [1].

on grammar and vocabulary indoctrination, while modern The optimization of English teaching methods and learning
Enghsh'pedagogy places more emphasis on cultivating strategies can significantly enhance the quality of English
students' language proficiency, cross-cultural communication education and learning outcomes. Through in-depth research

skills, and independent learning abilities. With the

advancement of globalization and the increase in international mechanisms, more effective teaching methods and learning
exchanges, the importance of English education has become strategies can be uncovered, thereby improving students'
increasingly prominent, and English teaching methods and language proficiency and independent learning abilities.
tools are constantly innovating and improving.

Overall, both English pedagogy and cognitive science are 2. Theoretical Basis of English
continuously developing and progressing, showing a trend of Pe dag ogy
cross-integration. This cross-study not only helps promote the
common development of the two disciplines but also provides 2.1. Historical Evolution of English Education
more scientific guidance for English education practices,
promoting the innovation and development of English
education.

on the relationship between language processing and learning

Early English education primarily originated during the
European Renaissance. With the rise of humanism, language
learning began to be seen as an essential part of cultivating
1.2. Research Significance, Goals, and gentlemen and ladies. During this period, English education

Hypothesis was mainly concentrated in the upper class as a symbol of
) ) ) social and cultural accomplishment. With the popularization

This study aims to delve into the crossover field between of printing and the wide dissemination of books, English

English pedagogy and cognitive science, particularly

> . . ! learning gradually expanded to a broader social stratum[2].
focusing on the relationship between language processing and In the 19th century, the Industrial Revolution brought
learning mechanisms. This research not only holds profound

: Hat oo X tremendous social changes, and the demand for education
theioretlcal significance but also carries important practical also evolved. English education during this period began to
value.

focus on practicality and functionality to meet the needs of an
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industrialized society. Meanwhile, the establishment of public
schools made English education more accessible, becoming
an integral part of basic education.

In the early 20th century, with the deepening of linguistics
and literature research, English education started to integrate
language skills and literary accomplishments. Teaching
methods during this period emphasized grammar rules and
vocabulary learning while focusing on improving language
comprehension and expression skills through reading literary
works[3].

After World War 11, with the acceleration of globalization
and the increase in international exchanges, the focus of
English education gradually shifted to cultivating
communication skills. Teaching methods also began to
transition from the traditional teacher-centered to a student-
centered model, emphasizing cultivating students' language
proficiency  and  independent learning  abilities.
Simultaneously, with the development of migration and
cultural diversity, English education also started to pay
attention to the needs of students from different cultural
backgrounds, promoting the development of diversified
teaching [4].

Entering the 21st century, the rapid development of
information technology and the Internet has brought
unprecedented changes to English education. The emergence
of new teaching models such as online learning, remote
teaching, and intelligent tutoring has made English learning
more convenient and personalized. Meanwhile, with the in-
depth development of globalization, English education
increasingly focuses on cultivating students' cross-cultural
communication skills and global perspective.

In summary, the historical evolution of English education
is a process of continuously adapting to social development
needs, innovating, and improving. From the exclusive upper-
class education in its infancy to the development trend of
popularization,  pragmatization,  diversification, and
personalization, English education continuously contributes
to cultivating talents with an international perspective and
cross-cultural communication skills [5].

2.2. Main Theories and Teaching Methods of
English Education

The main theories and teaching methods of English
education are diversified, collectively forming the foundation
and framework of modern English education.

Firstly, language learning theory primarily studies how
learners learn languages and how they understand and use
languages. It focuses on the cognitive process of language
learners and guides English teaching activities based on this
understanding.

Secondly, cognitivism emphasizes the role of cognitive
structures in the learning process, believing that learning is a
process of actively constructing knowledge by learners. In
English education, cognitivism encourages teachers to help
students establish and develop their cognitive structures to
better understand and use English.

Task-based teaching is another method that involves
designing practical tasks for students to learn and use
language through completing these tasks. This approach can
improve students' practical abilities and language application
skills[6].

Lastly, communicative teaching methodology highlights
the communicative function of language learning,
encouraging students to learn and use language through

213

authentic communication activities. This method helps
develop students' oral expression skills and cross-cultural
communication abilities.

Additionally, some specific teaching suggestions are
provided, such as offering concrete teaching methods and
advice for various teaching sections, and providing teachers
with expansive resources to broaden their horizons and
enhance their teaching skills and accomplishments.

2.3. Goals and Evaluation of English
Education

The goals and evaluation of English education are crucial
aspects of the English education system. Together, they
constitute the guidance and feedback mechanism for teaching
activities, ensuring orderly and effective teaching.

The goals of English education encompass multiple levels,
including knowledge, skills, emotional attitudes, and cultural
awareness.

Firstly, the mastery of language knowledge and skills is the
most fundamental goal of English education, encompassing
the learning of basic language knowledge such as phonetics,
vocabulary, and grammar, as well as the cultivation of
language skills including listening, speaking, reading, and
writing.

Evaluation is typically conducted at the end of a semester
or course, aiming to comprehensively assess students'
learning outcomes and provide references for the next
teaching phase [7].

Various evaluation methods and tools can be adopted, such
as classroom performance, homework, tests, and oral
expression, to fully understand students' language proficiency
and comprehensive qualities.

During the evaluation process, teachers should follow the
principles of objectivity, fairness, and comprehensiveness,
focusing on the effectiveness and reliability of the evaluation.
Simultaneously, individual differences among students
should be considered, adopting personalized evaluation
methods to better meet students' needs.

The goals and evaluation of English education are
interrelated and mutually reinforcing. Clear educational goals
provide direction for teaching activities, while a scientific
evaluation system provides a powerful guarantee for
achieving these goals. By continuously optimizing
educational goals and evaluation systems, we can promote the
continuous improvement of English education quality.

3. Theoretical Basis of Cognitive
Science

3.1. Definition and Research Fields of
Cognitive Science

The intersection of English education and cognitive science,
especially in terms of language processing and learning
mechanisms, provides a unique perspective for understanding
language learning and teaching. This crossover study not only
helps deepen our understanding of the language learning
process but also provides scientific guidance for teaching
practices.

Cognitive science is an interdisciplinary science that
studies human cognitive processes such as thinking, learning,
and memory. It combines theories and methods from
psychology, neuroscience, computer science, linguistics, and
other disciplines, aiming to reveal the essence and laws of
human cognition. The research fields of cognitive science are



extensive, including but not limited to perception, attention,
memory, language processing, thinking and decision-making,
etc.

In the crossover study of English education and cognitive
science, language processing and learning mechanisms are
important research directions. Language processing involves
the perception, understanding, and generation of language,
including various aspects such as phonetics, vocabulary,
grammar, and semantics. The learning mechanism focuses on
how individuals acquire and improve language skills through
learning, including processes such as memory, imitation,
reasoning, and innovation[8].

The research methods and theories of cognitive science
have important application value in English education. For
example, through cognitive science experiments and
neuroscience research, we can understand the neural
mechanism of language processing in the brain, thus
providing more targeted teaching strategies for English
teaching. At the same time, cognitive psychology's learning
theories and memory models can also provide a more
scientific basis for English teaching design.

3.2. The Cognitive Basis of the Learning
Process

The intersection of English education and cognitive science
in language processing and learning mechanisms reveals the
cognitive foundation of the learning process. This foundation
involves multiple aspects, providing an important theoretical
framework for our deep understanding of language learning.

Firstly, cognitive mechanisms play a central role in the
process of individual language learning. It is the individual's
perception, analysis, and processing of external language
information, including various levels of information
processing such as phonetics, vocabulary, grammar, and
semantics. This mechanism involves not only the basic
elements of language but also the fluency and accuracy of
language use[9].

Secondly, memory plays a crucial role in the learning
process. Long-term memory is particularly important for the
fluency of language use because it stores a large amount of
language information and experience. In language learning,
memory not only helps us remember vocabulary and grammar
rules but also helps us form an intuitive understanding and
application ability of language.

In addition, language perception is another important
cognitive foundation of language learning. It involves the
process of individuals mastering the sound, shape, meaning,
and structure of phonemes, letters, words, and sentences.
Language perception is not only the basis for us to understand
and use language but also an important basis for us to interpret
phonetics, grammar, and semantics.

Therefore, the crossover study of English education and
cognitive science reveals the cognitive foundation of the
language processing and learning mechanism in the learning
process. This foundation not only helps us deeply understand
the essence and laws of language learning but also provides
an important theoretical basis for optimizing English teaching
methods. By applying the theories and methods of cognitive
science, we can design more scientific and effective English
teaching strategies to improve students' learning effects and
interests.
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4. Language Processing Mechanisms

4.1. English Language Processing

English language processing is a complex and
sophisticated cognitive activity that involves multiple levels
of analysis and understanding.

Firstly, from the perspective of written sentence expression,
English language processing includes the gradual
construction of morphemes, words or word forms, phrases, or
sentences. Each morpheme is the basic unit that constitutes a
word, while a word or word form is a unit that expresses
specific meaning. These words or word forms are further
combined into phrases or sentences to express complete
thoughts or information.

At the phonetic level, English language processing
involves the gradual analysis of phonemes, syllables,
phonetic words, and phonetic sentences. Phonemes are the
basic units that constitute syllables, while syllables form the
basis of phonetic words. By recognizing and combining these
phonemes and syllables, we can understand and produce
correct pronunciation.

Therefore, English language processing is a multi-level,
multi-step cognitive activity that involves analysis and
understanding in multiple aspects such as phonetics,
vocabulary, grammar, and semantics. Through continuous
learning and practice, learners can gradually master the skills
and methods of English language processing, improving their
language understanding and expression abilities.

4.2. Psychological and Neural Mechanisms of
Language Processing

The psychological and neural mechanisms of language
processing are important areas of crossover research in
linguistics, psychology, and neuroscience. Together, they
reveal how the brain and psychological processes work
together when humans understand and use language.

Firstly, psychological mechanisms play a crucial role in
language processing. These include multiple aspects such as
perception, attention, memory, reasoning, and thinking. When
we hear or see a text, the brain first receives and parses these
language information through the perception system.
Subsequently, the attention mechanism helps us screen out
important information, while the memory system allows us to
remember and understand previously learned vocabulary and
grammar rules. Reasoning and thinking mechanisms allow us
to understand the deep meaning of language and engage in
complex thinking and expression during communication.

Meanwhile, neural mechanisms also play an indispensable
role in language processing. Specific regions in the brain,
such as Broca's area and Wernicke's area, are responsible for
processing language information. Broca's area is mainly
responsible for language production and control, while
Wernicke's area is involved in language understanding and
processing. These regions are interconnected through
complex neural circuits, working together to achieve effective
transmission and processing of language information.

Therefore, the psychological and neural mechanisms of
language processing are complex and sophisticated processes
that involve the collaborative work of multiple psychological
processes and neural structures. By studying these
mechanisms in depth, we can better understand the nature and
laws of language, providing strong support for language
education and the development of language technology.



4.3. Cognitive Factors and Individual
Differences in Language Processing

Cognitive factors and individual differences in language
processing are important aspects of research in linguistics,
psychology, and cognitive science. They are significant for
understanding the differences and performances of different
individuals in the language processing process.

Firstly, cognitive factors play a key role in language
processing.  Cognitive  factors include individuals'
psychological processes such as attention, memory, and
thinking, which play a crucial role in language understanding,
production, and use. For example, attention helps individuals
filter out important language information, memory enables
individuals to store and recall past language experiences, and
thinking allows individuals to understand and analyze
complex language structures and meanings.

In summary, cognitive factors and individual differences in
language processing are complex and diverse. By studying
these factors and differences in depth, we can better
understand the characteristics and performances of different
individuals in the language processing process, providing
stronger support for the development of language education
and language technology.

5. Research on Learning Mechanisms

5.1. Cognitive Processes in English Learning

The cognitive process of English learning is a complex one
that involves multiple stages and levels. This process starts
with basic vocabulary and grammar learning and gradually
develops into improving oral expression and reading
comprehension skills, ultimately forming comprehensive
language proficiency.

In the initial stage, learners mainly focus on mastering
vocabulary and grammar. By memorizing words, phrases, and
basic grammar rules, learners establish the foundation for
language learning. This process is usually carried out through
classroom learning, reading textbooks, and using learning
tools.

In summary, the cognitive process of English learning is a
complex process involving multiple aspects, requiring
learners to make efforts and practice on multiple levels.
Through continuous accumulation, practice, and application,
learners can gradually improve their English proficiency and
achieve comprehensive language proficiency.

5.2. Learning Strategies and Techniques

Learning strategies and techniques in English education are
closely related to cognitive science, jointly providing
effective and scientific learning methods for English learners.
Here are some suggested learning strategies and techniques:

Utilize cognitive laws to organize information: Cognitive
science emphasizes the organization and integration of
information. In learning English, mind maps or concept maps
can be used to categorize and integrate scattered knowledge
points, forming an orderly knowledge structure. This helps to
deepen the understanding of knowledge and improve memory
effects.

Deep processing of knowledge: Compare, analyze,
summarize, and induce newly learned English knowledge
with existing knowledge points. This deep processing
approach helps to deepen the understanding of knowledge. At
the same time, trying to express one's thoughts using newly
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learned vocabulary and sentence patterns is also an effective
way of deep processing.

Reflect and adjust: During the learning process, it is
necessary to regularly reflect on one's learning methods and
effects and make adjustments as needed. For example, if
difficulties are encountered in a certain area, one can seek
help from teachers or classmates or adjust their learning plan.

Create a good learning environment: Keep the learning
environment clean, quiet, and reduce distractions. At the same
time, arrange study time reasonably to avoid excessive fatigue.

Utilize technology-assisted tools: Utilize online courses,
learning applications, voice recognition software, and other
technology-assisted tools to improve learning efficiency and
quality.

In summary, English education and cognitive science
provide learners with a wealth of learning strategies and
techniques. By reasonably utilizing these strategies and
techniques, learners can more efficiently master English
knowledge and improve their English proficiency. At the
same time, it is also important to adjust and optimize
according to one's actual situation and learning needs.

6. Conclusion

The crossover study of English education and cognitive
science provides us with a rich perspective and conclusions
for deeply understanding language processing and learning
mechanisms. Here are some key conclusions and suggestions
based on them:

The multi-level nature of language processing: Cognitive
science research shows that language processing involves
multiple levels, including phonetics, vocabulary, syntax, and
semantics. Each level has its unique processing mechanism.
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