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Abstract: In the era of rapidly evolving artificial intelligence (Al), there is a profound shift in the
pedagogical and cognitive strategies of key educational stakeholders, such as educators and students.
The integration of Al techniques not only refines the teaching process but also expands the range of
instructional strategies and enhances the achievement of educational goals. This research provides an
in-depth exploration of the logic, context, and practical approaches to Al-augmented teaching, with the
aim of paving the way for advanced teaching methods in the age of AL It begins with an analysis of the
foundational principles of Al-supported teaching, which are rooted in educational aims and the
principles of AI. Following this, the study presents a conceptual framework for the development of an
AIGC platform and suggests practical strategies for enhancing programming skills through the use of
AIGC models. The goal of this research is to facilitate a seamless integration of Al in various teaching
approaches, thereby nurturing the development of a cutting-edge educational ecosystem.
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1. Introduction

The swift progress in artificial intelligence (AI), notably the emergence of large language models, has
marked a significant milestone in technological advancement. In 2018, Google introduced BERT
(Bidirectional Encoder Representations from Transformers), a groundbreaking model in natural language
processing that achieved substantial breakthroughs. BERT's success catalyzed further investigation into
expansive neural networks by the research community. Subsequently, Open Al unveiled the GPT
[12(Generative Pre-trained Transformer) series, including GPT-3P and GPT-4!*], which showcased
remarkable capabilities in natural language generation and comprehension. The launch of GPT-3 in 2022
was particularly noteworthy, garnering extensive attention for its extensive parameter set and remarkable
performancel®. The swift evolution of large language models has propelled advancements in natural
language processing and demonstrated significant potential in dialogue systems, text generation, and
intelligent assistant technologies®. As these models continue to develop, Al applications have become
increasingly pervasive and sophisticated across diverse domains. The rapid growth of large language
models has not only expanded the horizons for future Al developments but also ignited debates and
introspection on the trajectory and ethical implications of technological progress!’). Looking ahead, the
field of Al is poised to experience even more groundbreaking innovations and advancements. Elon Musk
has emphasized, "The development of large language models will profoundly affect human society,
altering our lifestyles, work patterns, and thought processes!®.."

Education is fundamentally about equipping individuals with professional competencies, stimulating
their potential, and nurturing them into responsible, thinking, and creative beings!. Educators are tasked
with the responsibility of fostering holistic student development, instilling a healthy personality, a
positive outlook on life, and a commitment to lifelong learning!'%l. It is imperative that education provides
equal opportunities and development for every student, breaking down barriers to enable them to realize
their dreams and ambitions!'!l.

Al has had a transformation impact on the educational process. The evolution of Al technology has
ushered in numerous innovations and shifts within education. Personalized learning systems and
intelligent educational platforms empower teachers to gain a deeper understanding of each student's
learning requirements and progress, enabling them to customize teaching plans effectively!'?. Intelligent
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educational tools and virtual reality offer students more dynamic and interactive learning experiences,
boosting their interest and engagement!'3l. Moreover, Al assists educators in analyzing extensive
educational data, refining teaching methods, and curriculum design, thereby enhancing teaching
efficiency and quality!’. The automation and intelligence embedded in the teaching process allow
teachers to concentrate more on interaction and guidance with students!'), leading to a more personalized
and humanized approach to teaching!'®l.

This paper, therefore, explores the rationale, scenarios, and practical approaches to Al-assisted
teaching, with the goal of seamlessly integrating Al into all facets of educational endeavors and fostering
the emergence of an innovative educational ecosystem.

2. The Logical Basis of AI-Assisted Teaching A Shift in Teaching Paradigms
2.1. Philosophy of "'student-centered”

The educational paradigm of "student-centered" learning, formally introduced by UNESCO in 1998,
has its roots in constructive theory. This philosophy underscores the importance of focusing on the
learning process and the holistic development of students. It calls for a paradigmatic shift from a "teacher-
focused" methodology to one that is "learner-focused," transitioning from a "knowledge transmission"
model to a "knowledge construction" model, Transformation of the learning model is shown in figurel.
This shift also involves moving away from the conventional reliance on "teacher, textbook, and
classroom" to a model that prioritizes "student, achievement, and experience." The objective of this
transformation is to elevate the caliber of student learning and to substantially enhance their knowledge
base, skill set, and overall qualities.

textbook gains

class experirnce

Figure 1: Transformation of the Learning Model.
2.2. B. Role Transformation of Teachers under the Student-Centered Philosophy

Within the framework of student-centered education, the role of the teacher has experienced a
significant and affirmative evolution. Historically, teachers were primarily seen as the purveyors of
knowledge and figures of authority. However, in contemporary educational settings, their role has
expanded to include being facilitators, collaborators, and inspire in students' educational journeys. The
modern teacher is not just a purveyor of information but also a mentor who encourages autonomous
learning, exploration, and self-discovery. They act as learning navigators, fostering the development of
critical thinking, problem-solving abilities, and self-directed learning skills among their students. By
setting engaging and challenging tasks, teachers spark curiosity and a desire for knowledge, prompting
students to engage actively in their educational pursuits, The transformation of the teacher's role is shown
in figure 2.

In this student-focused approach, teachers prioritize personalized instruction. They strive to
comprehend the unique needs, interests, and learning styles of each student, customizing their teaching
methods to cater to these individual differences and to help each student reach their full potential.
Through close interaction and feedback, teachers continuously refine their instructional strategies to
provide every student with the support and direction they require.

Moreover, in student-centered education, teachers assume the roles of motivators and exemplars. By
showing trust, encouragement, and support, they boost students' motivation and self-assurance. The
transmission of knowledge is complemented by the imparting of values and life insights, steering students
towards the development of sound life perspectives and ethical values.

The student-centered philosophy bestows upon teachers new roles and responsibilities. They are no
longer simply conveyors of knowledge; instead, they are companions on the student's learning voyage,
sharing in the exploration, growth, and fulfillment of dreams. This transformation not only bolsters the
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efficacy of teaching but also cultivates a well-rounded set of competencies and literacy among students,
empowering each to uncover and embrace their unique contributions to education.

ollaboratol

Figure 2: The Transformation of the Teacher's Role

3. Real-world Scenarios of AI-Assisted Teaching

The advent of Al-Generated Content (AIGC) has precipitated a substantial shift in the societal
expectations regarding students' programming proficiencies, demanding a reevaluation and recalibration
of educational training models. This technological leap requires a reconfiguration of the dynamic
interplay among students, the broader society, AIGC, and educational practitioners. The following
diagram provides a visual representation of this restructured educational framework, highlighting the
interconnected roles and the new equilibrium that must be established to harness the potential of AIGC
in programming education,The positioning of AIGC in teaching is shown in figure 3.
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Figure 3: The Positioning of AIGC in Teaching

As Al continues to progress, so too do the skills and capabilities that are demanded of students,
particularly in the realm of programming. This evolution is marked by several key shifts:

From Coding Proficiency to Algorithmic Thinking: The advent of AIGC technologies has elevated
the importance of algorithmic thinking and data analysis alongside traditional coding skills. Students are
now expected not only to code but also to think critically about the algorithms that drive their programs.
This requires a more profound understanding of mathematics, statistics, and the fundamentals of machine
learning and deep learning algorithms.

From Mastery of One Language to Multi-Language Proficiency: Given that AIGC often involves the
integration of various programming languages and tools—such as Python, Java, and C++—students must
become adept at working across different languages. This multi-language proficiency is crucial for the
successful development and implementation of AIGC technologies.

From Solo Development to Collaborative Teamwork: The interdisciplinary nature of AIGC
development necessitates cross-domain collaboration. Students must now hone their teamwork and
communication skills to work effectively in diverse teams, adapting to the dynamic and collaborative
environment that is characteristic of AIGC projects.

From Implementation to Innovation: AIGC has expanded the possibilities within programming,
calling for a shift from mere implementation to innovative thinking. Students are encouraged to think
creatively, solve complex problems, and explore new applications and solutions, fostering an
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environment that values and rewards innovation.

These transformations highlight the changing educational landscape and underscore the critical role
that Al and AIGC play in redefining the future of education. They emphasize the need for a curriculum
that prepares students not just for the present but also for the evolving demands of the future workforce.

4. Research on AIGC-Assisted Teaching Paradigms
4.1. Positioning of Assisted Teaching Functions

In the context of this study, let us consider a programming course as a case in point. The competencies
needed to excel in programming can be categorized into three distinct yet interconnected areas:
foundational skills, analytical and design capabilities, and innovative application proficiencies.

Foundational Skills: These form the bedrock of a software engineer's professional journey,
encompassing a firm grasp of programming languages, algorithms, data structures, and the foundational
principles of software development. These skills provide the necessary grounding for more advanced
learning and application in the field.

Design Abilities: This category pertains to the expertise in software architecture, system design, and
user experience—key elements for crafting software systems that are not only efficient and scalable but
also user-friendly. Proficiency in design is essential for creating software solutions that meet both
functional requirements and user expectations.

Innovative Application Skills: This skill set pertains to the capacity to leverage both foundational and
design skills to address real-world challenges and to innovate in the context of software development
projects. It involves applying technical knowledge in creative ways to produce novel solutions and drive
technological advancement.

To cultivate these skills, a synergistic approach can be employed, where educators deliver clear
explanations of complex theories and concepts. This instructional approach is complemented by AIGC-
assisted exercises designed to reinforce learning. AIGC can generate tailored programming exercises and
provide prompt feedback and grading, enhancing the learning process. By analyzing students' progress
and interests, AIGC can offer personalized learning resources, further customizing the educational
journey to individual needs.

Moreover, AIGC can simulate software development environments, offering students immersive
practice opportunities. It can also support students in analyzing software performance data,
understanding system behavior, and automatically generating essential documentation such as API docs
and design papers. These capabilities of AIGC are instrumental in aiding students' comprehension and
application of learned concepts.
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Figure 4: Development of Programming Skills and AIGC Role Positioning

The complementary roles of AIGC and human teachers in the development of these skills are depicted
in Figure 4, which illustrates how AIGC can be effectively integrated into the educational process to
augment teaching and enhance learning outcomes. This integration of AIGC with traditional teaching
methods creates a dynamic educational model that leverages the strengths of both technology and human
instruction to prepare students for success in the field of programming.

Innovative application skills are nurtured through a variety of educational activities orchestrated by
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teachers, with AIGC taking on foundational tasks such as coding, testing, evaluation, and documentation.
Here are the models of activities that can be enhanced by AIGC:

Project-Based Learning: This method allows students to apply theoretical knowledge to practical
projects, thereby improving their problem-solving capabilities. AIGC can enrich this process by offering
online resources, code samples, and automated testing, which support project execution.

Flipped Classroom: In this model, students engage in independent study prior to class and use class
time for discussions, exercises, and resolving doubts. AIGC can generate customized learning materials
and assessments, thus streamlining the flipped classroom approach.

Collaborative Learning: This approach encourages students to work in teams to tackle problems,
enhancing their teamwork abilities. AIGC can aid in managing group projects and tracking progress,
thereby coordinating and streamlining collaborative efforts.

Case Studies: By delving into real-world scenarios, students gain a deeper understanding of industry
practices and challenges. AIGC can supply a wealth of case studies and datasets, allowing students to
explore complex situations within a structured learning setting.

Integration of Practice and Theory: This strategy merges theoretical knowledge with practical skills
like programming, testing, and design. AIGC can provide programming exercises and an automated
grading system, efficiently and effectively evaluating student performance.

These interactive and dynamic AIGC-facilitated methods not only enrich the educational experience
but also ready students for the dynamic demands of the technology sector. The fusion of Al tools with
conventional teaching strategies is designed to foster a more vigorous educational setting conducive to
student success and innovation.

4.2. B.Platform Support for CRAIG-assisted Teaching

To foster a synergistic relationship between AIGC and educators, the development of a CRAIG-
assisted teaching platform is crucial. This platform must be equipped with the ability to store knowledge
bases, facilitate the development of personalized assistants, and assess educational outcomes effectively.

The overarching objective of this AIGC-assisted learning platform is to integrate Al and machine
learning technologies, thereby enhancing the quality and efficiency of education. The platform's design
philosophy is centered on a highly modular logical structure that offers the flexibility to cater to diverse
teaching requirements and learning styles. It will feature a front-end interface constructed with cutting-
edge web technologies for an intuitive and responsive user experience, complemented by backend
services that manage business logic, database interactions, and API management.

At the heart of the platform lies the database management system, which will securely store essential
data including user information, course content, learning progress, and knowledge bases. The AIGC
engine, as the platform's intelligent core, will leverage machine learning and natural language processing
to offer a range of functionalities such as personalized recommendations, automated grading, and
dynamic content generation. The content management system is designed with ease of use in mind,
allowing educators to effortlessly upload and update course materials. Additionally, the platform will
include a personalized recommendation system that suggests the most relevant learning resources,
tailored to the learning behaviors and preferences of individual students.

To actualize this logical structure, the platform will be designed with a Service-Oriented Architecture
(SOA) and microservices architecture, which will enhance the system's scalability and resilience to faults.
The incorporation of containerization technologies and automated deployment processes, such as Docker,
will support continuous integration and continuous deployment (CI/CD). This will expedite the
introduction of new features and the refinement of existing ones. Furthermore, a data-driven decision-
making process will be integral to the platform's design, ensuring that it can continuously evolve and
adapt based on user feedback and behavioral analytics. This approach will enable the platform to remain
at the forefront of educational technology, consistently optimizing the learning experience for both
students and educators.
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Figure 5: Logical Structure of the AIGC-assisted Teaching Platform

The AIGC-assisted learning platform is designed with a cutting-edge technological framework and
an educational focus, aiming to arm educators and learners with a potent tool for advancing personalized
learning, increasing instructional efficiency, and fostering educational innovation. The platform's logical
structure, as depicted in Figure 5, is a testament to its comprehensive approach to integrating Al into
educational practices.

Retrieval-Augmented Generation (RAG) technology marks a significant leap forward in natural
language processing, particularly in enhancing the precision of large language models when addressing
queries. This groundbreaking technique merges the power of information retrieval with generative
modeling, thereby elevating the caliber and accuracy of Al-generated responses.

Conventional large language models, despite their capabilities, often encounter difficulties in
providing precise answers due to their exclusive reliance on pre-trained information from their training
phase. Their response generation is pattern-based, drawing from data they have previously encountered,
which may not suffice for addressing novel or highly specific inquiries. RAG overcomes this challenge
by dynamically sourcing external documents or data pertinent to the query and integrating this
information into the response generation process.

The RAG methodology operates in two principal phases: retrieval and generation. During the retrieval
phase, the model utilizes a query to identify pertinent documents from an extensive corpus or database.
This process typically employs vector-based search techniques, where both the query and documents are
transformed into high-dimensional vectors. Similarity scores are then calculated to identify the most
relevant documents, which are subsequently passed to the model's generative component.

In the generation phase, the model amalgamates information from both the initial query and the
retrieved documents to craft a coherent and contextually fitting response. By incorporating retrieved data,
the model becomes better informed and capable of producing more accurate and detailed responses. This
capability is especially beneficial for complex questions that necessitate specialized domain knowledge.
The study agent based on the RAG model, which further elucidates its workings, is illustrated in Figure
6.
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Figure 6: Study agent based on the RAG model
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Furthermore, RAG technology facilitates ongoing learning. With each new query it processes and
each set of relevant documents it retrieves, the model evolves, refining its comprehension and response
strategies. This adaptive nature of RAG is particularly beneficial in rapidly changing domains such as
medical diagnosis, legal advising, and technical support, where access to the most current information is
essential.

In practical terms, RAG can be integrated into existing Al frameworks without disrupting their
operations, thereby enhancing their capabilities. For example, in customer service, a RAG-integrated
model can offer more accurate responses to customer inquiries by accessing the latest information from
manuals and user guides. In educational contexts, RAG can bolster tutoring systems by retrieving and
delivering the most current educational content that aligns with the specific inquiries of students, thus
providing a more effective and personalized learning experience. This integration exemplifies how RAG
can augment the performance of Al systems across various sectors by enabling them to stay abreast of
up-to-date knowledge and information.

5. Conclusions

The research into the amalgamation of Artificial Intelligence Generated Content (AIGC) with the role
of educators outlines an innovative framework designed to bolster programming skills. By dissecting the
collaborative division of labor between teachers and AIGC, this study proposes a structured methodology
where educators concentrate on devising pedagogical strategies, and AIGC is tasked with generating
tailored content and delivering engaging, interactive learning experiences. Moreover, the research
introduces a blueprint for a learning companion agent, complete with a functional architecture that draws
on the Retrieval-Augmented Generation (RAG) model. This architecture is intended to underpin the
operation of these intelligent agents, enhancing their capacity to assist in educational settings. The
synthesis of AIGC with traditional teaching methods not only optimizes the educational supply chain but
also markedly elevates the caliber and reach of educational opportunities. As we progress, it is imperative
to uphold an equilibrium between pioneering technological strides and pedagogical effectiveness. This
balance ensures that the incorporation of such models results in an educational milieu that is not only
innovative but also significantly impactful. It should be noted that while this study provides a preliminary
design and theoretical framework, the practical application and utilization of these models in real-world
educational settings will require further exploration and development. The successful implementation of
AIGC in programming education will hinge on continuous assessment, adaptation, and refinement to
meet the evolving needs of both educators and learners.
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