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Abstract. With the in-depth integration of information technology and
education, higher academic continuing education is in urgent need of enhancing
teaching quality and adaptability through curriculum connotation construction.
Taking the course ‘Python Programming’ as an example, this paper proposes a
systematic construction framework from four dimensions: curriculum design,
teaching methods, organization and implementation, and quality monitoring and
evaluation. By integrating cutting-edge industry technologies, ideological and
political education in courses, and local economic needs, and combining new
teaching models with digital management tools, this paper explores a continuing
education path that adapts to the characteristics of adult learners, providing a
reference for the reform of similar courses.
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1 Introduction

Through a comprehensive and systematic analysis of the overall landscape, educational
attainment levels, and geographical distribution patterns of China's national higher
education continuing education program offerings in 2023, research findings clearly
indicate that there currently exists a prominent issue of inadequate connotation de-
velopment in the program offerings within China's higher education continuing edu-
cation system. [1] These developmental shortcomings manifest themselves in multiple
dimensions: firstly, there is a noticeable deficiency in the systematic planning and
design of talent cultivation programs; secondly, the professional demonstration mate-
rials lack sufficient scientific rigor and theoretical foundation; thirdly, the teaching
content demonstrates a significant disconnect from the actual operational requirements
of modern enterprises. Consequently, adult learners are unable to derive substantial
benefits from their educational experiences, finding it particularly challenging to ef-
fectively translate their acquired knowledge into practical workplace applications. This
situation has led to a marked deterioration in adult learners' confidence and motivation
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towards continuing education. In light of these challenges, it has become absolutely
essential to undertake a fundamental reconstruction of the curriculum development
connotation, with particular emphasis on four critical dimensions: the strategic plan-
ning of program setup, the innovation of teaching methodologies, the optimization of
organizational implementation processes, and the establishment of robust quality
monitoring and evaluation mechanisms.

2 Curriculum Design: Multi-Dimensional Integration and
Accurate Positioning

2.1 Dynamic Alignment between Curriculum Standards and Industry
Technical Standards: A Comprehensive Approach to Educational
Innovation

The traditional curriculum system often suffers from static and rigid syllabus designs
that fail to keep pace with the rapid evolution of industry technologies. To address this
challenge, modern education must establish a dynamic alignment mechanism between
curriculum standards and industry technical standards. This requires curriculum de-
signers to break free from the constraints of conventional teaching frameworks and
implement a flexible content adjustment system that continuously evolves in response
to technological advancements in various industries.

Taking the course "Python Programming" as a representative example, this paper
demonstrates how to achieve such dynamic alignment in practice. The authors sys-
tematically incorporate cutting-edge application scenarios that reflect current industry
trends, including but not limited to artificial intelligence applications, big data analyt-
ics, automated operations and maintenance systems, and emerging fields like machine
learning engineering. To ensure comprehensive technological coverage, the curriculum
integrates practical teaching modules featuring popular industry frameworks such as
TensorFlow for deep learning applications, PyTorch for neural network development,
and other essential tools that represent current industry practices.

This dynamic curriculum design ensures that the teaching content maintains syn-
chronization with Python's practical applications across multiple high-demand sectors,
including information technology services, financial technology solutions, intelligent
manufacturing systems, and other emerging digital economy fields. The alignment
goes beyond theoretical knowledge to include hands-on skills that meet actual work-
place requirements.

Furthermore, the paper highlights the crucial role of school-enterprise collaboration
in this alignment process. Through strategic partnerships with leading enterprises, the
curriculum development team has successfully designed a vocational skill certification
course for "AI Trainers" that strictly complies with industry certification standards.
This certification program not only validates students' professional competencies but
also significantly enhances the curriculum's vocational adaptability, ensuring graduates
possess job-ready skills that meet employer expectations in the artificial intelligence
sector.
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The implementation of this dynamic alignment mechanism represents a paradigm
shift in technical education, moving from static knowledge transmission to adaptive
skill development that keeps pace with industry evolution. This approach not only
improves the relevance and practicality of education but also bridges the gap between
academic training and workplace demands, ultimately producing graduates who are
better prepared for the challenges of modern industries.

2.2 The Organic Integration of Ideological and Political Education
within Curriculum and Professional Education is Achieved
Through the Systematic Embedding of Ideological and Political
Elements into Programming Instruction

In the teaching implementation process, educators employ case-based teaching meth-
odologies to profoundly emphasize critical concepts including data security awareness,
information ethics cultivation, open-source community spirit, and technological social
responsibility. Furthermore, the curriculum design incorporates practical pro-
ject-oriented teaching approaches, such as the "Technology Empowering Rural Revi-
talization" thematic project, which guides students to utilize Python programming
techniques to address authentic challenges in local community development. Building
upon the foundation of the university's artificial intelligence student association, a
specialized summer "Three Rural Services" volunteer team is organized, facilitating
student engagement in rural outreach activities. Through interactive exchanges with
villagers, the team collects authentic Cantonese speech datasets during informal con-
versations, subsequently developing an innovative "Learn Cantonese-Preserve Dialect
Heritage" intelligent teaching platform. This platform features Al-generated Cantonese
conversational gaming modules, enabling users to acquire Cantonese language skills
through immersive, interactive learning experiences while simultaneously contributing
to the preservation of regional linguistic culture.

2.3  Characteristic Curriculum Design Deeply Rooted in Regional
Economic Development

The curriculum system adopts a modular design approach that is meticulously tailored
to meet the specific requirements of local industrial development. As Guangdong
province holds distinctive strategic positioning as a national manufacturing power-
house, a pioneering zone for digital economy innovation, a crucial hub for international
trade, and a cultural center preserving Lingnan heritage, the curriculum framework
must establish profound connections with these regional economic characteristics. In
the concrete implementation of curriculum development:

1. Capitalizing on Guangdong's identity as a manufacturing hub, we incorporate
practical projects involving visual inspection and pattern recognition for industrial
assembly lines, equipping students with skills to address real-world production chal-
lenges;
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2. Building upon the province's edge in foreign trade operations, we design com-
prehensive intelligent logistics solutions that cover warehouse management, route
optimization, and customs clearance processes;

3. Embracing the responsibility to preserve and promote Lingnan cultural traditions,
we develop sophisticated natural language processing applications specifically for
Cantonese dialect analysis, including speech recognition and semantic understanding
modules.

The curriculum not only focuses on knowledge transfer but also emphasizes culti-
vating students' capabilities to solve practical problems through project-based learning,
thereby effectively serving the talent demands of Guangdong's distinctive economic
sectors. Each module is carefully calibrated to bridge the gap between academic theo-
ries and industrial applications, ensuring graduates possess both professional compe-
tencies and regional adaptability.

3 Teaching Methods: Innovative Models and Technology
Empowerment

3.1 Beyond the Conventional Flipped Classroom Model: The
Integration of Mixed Reality (MR) and Intelligent Assisted
Teaching Systems

Building upon the foundational framework of traditional flipped classroom pedagogy,
this innovative approach incorporates cutting-edge Mixed Reality (MR) technology to
construct an immersive hybrid learning environment that seamlessly blends virtual and
physical elements. Through the utilization of advanced MR head-mounted displays and
interactive devices, learners can engage in a transformative educational experience
where they can three-dimensionally visualize and interact with programming concepts
in virtual space. This includes the ability to track and comprehend code execution
processes in real-time through dynamic visual representations, observe the intricate
transformations of complex data structures through animated simulations, and partic-
ipate in highly realistic project-based scenarios (such as constructing and operating
smart manufacturing facilities) where they can test and refine Python-based control
algorithms. Such technological integration significantly amplifies the depth of cogni-
tive engagement and creates unparalleled learning immersion.

Complementing this MR-enhanced environment, the system incorporates an intel-
ligent programming support module powered by sophisticated Al algorithms. This
intelligent assistant continuously monitors and evaluates students' coding activities,
employing machine learning techniques to perform real-time diagnostics of program-
ming errors and misconceptions. Beyond simple error detection, the system generates
context-aware, personalized feedback that not only identifies mistakes but also explains
underlying concepts, suggests multiple correction approaches, and recommends tai-
lored learning resources aligned with individual competency levels. This du-
al-component system effectively addresses the inherent limitations of conventional
video-based flipped learning models by providing interactive, adaptive, and scaffolded
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learning support that responds dynamically to each learner's needs throughout the
programming process.

3.2 Construction of Smart Teaching Platform and Resource Sharing
Library

A smart platform integrating teaching management, resource distribution, and learning
analysis is built to support multi-terminal access. The platform includes the following
functions:

Adaptive Learning System: It automatically pushes differentiated learning resources
according to students’ prior knowledge levels, dividing the course into grammar mi-
cro-courses for beginners with no foundation and practical algorithm cases for ad-
vanced learners;

Virtual Laboratory: It provides a cloud-based Python development environment to
support remote collaborative programming and real-time debugging;

Open-Source Resource Aggregation: It integrates resources such as Kaggle datasets
and GitHub open-source projects to build a trinity sharing ecosystem of "project case
library - code templates - industry reports".

3.3 Expanding on the Concept of Gamification in Task-Driven
Learning for Adult Education

Given the unique part-time learning patterns of adult students, educators often adopt a
task-driven instructional methodology to enhance knowledge acquisition. While the
curriculum content may not always support extensive project work, instructors can
creatively implement "gamified task checkpoints" to restructure traditional grammar
exercises and algorithm training into interactive game-style levels. This pedagogical
innovation involves breaking down complex real-world problems into manageable
sub-tasks that serve as achievement milestones, where learners progressively unlock
new skill points upon completion. To further boost motivation, this system incorporates
game mechanics such as point-based leaderboards and virtual reward badges, which
serve as tangible indicators of progress. Through this carefully designed gamification
framework, adult learners experience increased enthusiasm for the subject matter while
developing stronger long-term commitment to their educational journey, ultimately
leading to more effective knowledge retention and skill development in flexible
learning environments.
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4 Organization and Implementation: Standardization and
Precision Management

4.1 Hierarchical Teaching Organization

It is necessary to effectively collect various types of information about learners, iden-
tify and classify their personal characteristics through learner profiles [2], and imple-
ment hierarchical teaching according to the differences in learners’ foundations.

In the design of basic classes, the focus is on grammar and basic project practice,
adopting the model of "video guidance + live Q&A + code review". Existing
Al-assisted code writing tools are used to help students write algorithms easily;

In the design of advanced classes, the emphasis is on project development and al-
gorithm optimization, implementing the mechanism of "enterprise mentors + group
collaboration + competition-driven". Well-developed projects are recommended to
participate in competitions such as the National Innovation and Entrepreneurship
Competition.In addition, policies should be formulated to promote transnational col-
laboration between higher education institutions and industry enterprises[3], aligning
with the current development trends of domestic and international industries. This
initiative aims to broaden learners’ perspectives, encourage a global economic outlook,
and facilitate parallel efforts in technology export and the internationalization of in-
dustry standards.

4.2  Construction of "Dual-Qualification" Faculty Team

A comprehensive 2022 online survey conducted by educational researchers across
multiple institutions revealed that the current faculty team maintains a relatively stable
structure while demonstrating remarkable innovative vitality and potential for growth
[4]. To fully leverage this valuable human resource, institutions have implemented an
effective dual-mentor team model that combines "college teachers + enterprise engi-
neers" in a complementary partnership. In this collaborative framework, college
teachers primarily focus on delivering theoretical knowledge and providing academic
guidance to students, while enterprise engineers contribute their extensive practical
experience by sharing real-world project cases and offering insightful interpretations of
the latest industry trends and developments. Furthermore, to continuously enhance
faculty capabilities, institutions regularly organize specialized training programs
aimed at upgrading teachers' technological proficiency and strengthening their ability
to design and implement blended teaching approaches that effectively combine online
and offline learning experiences.

4.3  Full-Process Management Empowered by Digital Technology

Big data technology is increasingly being leveraged to facilitate precision management
in education, establishing a comprehensive two-way feedback mechanism that en-
compasses both learning situation monitoring and resource optimization.
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In terms of Learning Situation Monitoring: The platform systematically gathers
extensive learning behavior data, including but not limited to video viewing duration,
code submission frequency, quiz completion rates, and forum interaction patterns. This
rich dataset enables educators to accurately observe and analyze students' real-time
learning status, effectively identify at-risk learners who may be struggling, and auto-
matically trigger timely intervention alerts. The monitoring process provides direct,
quantitative insights into students' learning conditions, allowing for data-driven deci-
sion making in teaching strategies.

Regarding Resource Optimization: The system continuously evaluates and dynam-
ically adjusts the structure and composition of curriculum resources based on a com-
bination of learner feedback (such as satisfaction ratings and content evaluations) and
detailed usage metrics (including resource access frequency and engagement duration).
This intelligent optimization process systematically identifies and eliminates outdated
or ineffective content while promoting high-quality materials, thereby indirectly but
significantly influencing and enhancing overall learning outcomes through improved
resource allocation and content relevance.

The integration of these two components creates a virtuous cycle where monitoring
data informs resource optimization, and optimized resources in turn improve learning
outcomes that can be monitored, enabling continuous improvement in the educational
process.

5 Quality Monitoring and Evaluation: Closed-Loop
Feedback and Continuous Improvement

5.1 Diversified Evaluation System

A comprehensive evaluation model of "process evaluation (50%) + outcome evaluation
(30%) + third-party certification (20%)" is adopted:

Process Evaluation: It includes code submission quality, project defense perfor-
mance, and online discussion participation;

Outcome Evaluation: It focuses on comprehensive project development (such as
completing the construction of a data analysis system) as the core assessment;

Third-Party Certification: Students are encouraged to obtain vocational skill level
certificates related to Python courses to enhance their employability.

5.2  Continuous Improvement Mechanism

The gathering and examination of institutional data in higher continuing education are
essential to evaluating quality, pinpointing problems, and devising solutions.[5]A
"evaluation - feedback - optimization" closed loop is established, involving school
evaluation, student feedback, and joint optimization by enterprises and schools. At the
end of each semester, opinions are collected through questionnaires and focus group
interviews, with a focus on curriculum practicality. The question "whether the learned
content matches job requirements" is used as a key point to understand the alignment of



Curriculum Connotation Construction of Higher Academic Continuing ... 219

the curriculum with enterprise needs. Enterprises cooperate with schools to revise
curriculum objectives regularly to ensure synchronization with industry technology
iteration.

5.3  Supervision and Third-Party Evaluation

A supervision team composed of external experts and industry representatives is in-
troduced to conduct random inspections on the teaching implementation process and
release annual curriculum quality reports. Meanwhile, third-party institutions are en-
trusted to conduct follow-up surveys on graduates' career development to quantify the
social benefits of the curriculum.

6 Conclusion

The connotation construction of the "Python Programming" course should take dy-
namic adaptability as the core, and break the limitations of traditional continuing ed-
ucation through technology empowerment and mechanism innovation. The framework
proposed in this paper is not only applicable to the Python course but also can provide a
reference for the reform of other IT-related courses. In the future, with the populariza-
tion of technologies such as Metaverse and generative Al, higher academic continuing
education will move towards a higher level of personalization and intelligence, con-
tinuously contributing to the construction of a lifelong learning society.
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