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Abstract: The Internet-based technological ecosystem has profoundly reshaped the educational
landscape, posing structural challenges to traditional industry-education integration, such as dynamic
adaptability of curricula, cultivation of comprehensive professional competencies, and precise
alignment with industry standards. In response, constructing a multidimensional integrated curriculum
content system focusing on "Courses, Certifications, Ethics, and Positions" has become essential. The
study elucidates the interrelations among these four elements and their technologically enabled effects,
establishing a theoretical model centered on the competency spectrum of professional positions.
Furthermore, it reveals the system's construction mechanisms, which include reverse-engineering
based on competency standards, embedded integration of professional ethics, and dynamic mapping of
job task flows. Ultimately, the system demonstrates innovative features such as multidimensional
synergy, adaptive iteration, support for personalized learning pathways, and flexible content
configuration. It achieves continuous evolution through a structured "sensing-response-optimization"
mechanism. This research provides a theoretical framework for the systematic innovation of
industry-education integrated curricula in the digital era.
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Introduction

Amidst rapid technological evolution and profound changes in industrial structures, the professional
world now demands comprehensive, dynamic, and forward-looking competency frameworks from
talent. This shift has made the effective alignment between educational supply and industrial demands a
core issue. Traditional curriculum systems often exhibit gaps between standardized knowledge delivery
and rapidly changing practical requirements, as well as between specialized skill training and the
cultivation of comprehensive professional competencies. Therefore, exploring how to systematically
integrate multiple dimensions such as "Courses," "Certifications," "Ethics," and "Positions," and
effectively leveraging Internet-based technologies to construct a dynamically adaptive and deeply
integrated curriculum content system, carries significant theoretical necessity and practical urgency.
The significance of this study lies in its move beyond optimizing single elements or applying
technology merely as a tool; it aims to construct, from a systemic integration perspective, a theoretical
model that explains the internal connections among "Courses, Certifications, Ethics, and Positions" and
their collaborative operation under technological empowerment, while also revealing their specific
construction and evolution logic. This endeavor not only enriches and develops the theoretical
discourse on industry-education integration but also provides new ideas and pathways for addressing
future professional uncertainties and achieving structural reform on the supply side of talent cultivation.
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1. Theoretical Interpretation of the Industry-Education Integrated Curriculum System in the
Internet-Based Environment

1.1 Connotation Analysis and Interconstructive Relationships of the Core Elements of ""Courses,
Certifications, Ethics, and Positions"'

"Courses, Certifications, Ethics, and Positions" constitute the core four-dimensional elements of the
industry-education integrated curriculum content system, each with specific professional implications.
"Courses" refer to systematic modules of professional knowledge and skills, serving as the structured
carrier of the content system. "Certifications" represent not only vocational qualification certifications
but also the industry-recognized system for standardizing competencies, providing an external and
objective reference for the curriculum content. "Ethics" in this context focuses on the internalization of
professional ethics, specialized spirit, and industry norms, constituting the value dimension permeating
professional conduct. "Positions" refer to the specific tasks, responsibilities, and competency
requirements within real-world professional scenarios, serving as the logical starting point and ultimate
objective of curriculum content design. These four elements do not exist independently but form a
dynamically interconstructive closed-loop network!!l.

The interconstructive relationship among the four elements manifests as a continuous process of
mutual interaction and shaping. The competency requirements of positions drive the selection and
reorganization of curriculum content, while the effective delivery of curriculum content serves as the
foundation for achieving competency standards and obtaining vocational certifications. The cultivation
of professional ethics and specialized spirit is not an isolated module but rather permeates diffusively
through specific course instruction and simulation of position-related tasks. The outcomes of this
cultivation, in turn, influence the quality and depth of position competency. Serving as an intermediary,
vocational qualification standards translate position requirements into teachable and assessable
curriculum objectives, while their updates reflect industry dynamics, ensuring the synchronous
evolution of curriculum content with position demands. This interconstructive nature constitutes the
intrinsic dynamic mechanism of the multidimensional integrated system.

1.2 The Reshaping of Educational Forms and Content Delivery Modes by the Internet-Based
Technological Ecosystem

The rise of the Internet-based technological ecosystem has profoundly reconstructed the
spatial-temporal boundaries and interactive paradigms of education. It transcends the traditional scope
of information technology as mere tools, forming a new educational environment characterized by data
flow, platform interconnectivity, and intelligent services. This ecosystem enables ubiquitous access to
educational resources, precise diagnosis of teaching processes, and distributed collaboration within
learning communities, fundamentally challenging the traditional educational form centered on fixed
locations, linear timelines, and uniform progress. The educational process is shifting from
unidirectional transmission to multidimensional interaction, and from predetermined rigidity to
generative flexibility.

Within this ecosystem, the delivery mode of curriculum content has undergone structural
transformation. The form of content has expanded from static textbook texts to dynamic, modular
digital resource packages, which can be contextually embodied through technologies such as
augmented reality and virtual simulation. The delivery path has shifted from solely teacher-led
instruction to personalized recommendations and adaptive learning pathways based on learning
analytics. Interactions between teachers and students, as well as among students, are extended and
deepened through online collaboration platforms and social media, forming a sustained professional
dialogue network that transcends classroom boundaries. The technological ecosystem not only
enhances the efficiency of content delivery but also reconstructs teaching relationships and learning
experiences, thereby providing foundational support for the contextual immersion, instant feedback,
and collaborative construction required for integrating "Courses, Certifications, Ethics, and Positions."

1.3 Construction of a Theoretical Model for the Curriculum Content System from a
Multidimensional Integration Perspective

Based on the analysis of the interconstructive relationships among core elements and the influence
of the technological ecosystem, constructing a multidimensional integrated curriculum content system
requires transcending the simplistic mindset of mere element accumulation and shifting towards a



theoretically grounded model of system integration. This model takes the "position competency
spectrum"” as its logical starting point and central axis, emphasizing that curriculum content design
must be reversely engineered from a systematic analysis of typical tasks, work processes, and required
comprehensive competencies within professional positions. Vocational qualification standards are
internalized as competency descriptions and validation criteria for key nodes within this competency
spectrum, thereby achieving precise alignment between "Positions" and "Certifications" at the level of
curriculum objectives!?.,

In this model, the "curriculum content modules" are flexibly and granularly organized around the
competency spectrum, forming dynamically recombinable learning units. Professional ethics and
specialized spirit are integrated as the "implicit curricular thread" and "contextual value load" into each
specific learning task, case study, and project practice, achieving deep integration of "Ethics" with
"Courses." The Internet-based technological ecosystem serves as the "empowerment layer" and
"connector,” on one hand creating blended learning environments that approximate real-world
professional scenarios through virtual simulations and online collaboration tools, and on the other hand
enabling comprehensive tracking and visual feedback on learning processes and competency
attainment through big data and learning analytics technologies, thereby supporting the continuous
optimization of the system. This theoretical model ultimately manifests as a dynamic,
three-dimensional structure centered on competency development, characterized by the deep
integration of the four elements, continuous technological empowerment, and inherent adaptive
capabilities.

2. Construction Mechanism of the 2. Multidimensional Industry-Education Integrated
Curriculum Content System

2.1 Content Generation Mechanism for Course-Certification Alignment Based on the Decomposition
of Competency Standards

Vocational qualifications and competency standards constitute the objective basis and external
framework for aligning courses with certifications. The key to achieving effective alignment lies in the
systematic deconstruction and analysis of authoritative industry competency standards. This process is
not merely a simple item-to-item correspondence, but involves breaking down comprehensive
competency standards into a series of observable, measurable, and teachable specific competency units
or performance indicators. Such deconstruction requires delving into the connotations of the
competency standards to identify the included knowledge points, skill points, tool application
requirements, and output forms, thereby forming a detailed "competency map." This map provides a
precise blueprint for the selection, organization, and sequencing of curriculum content, ensuring the
inherent consistency between teaching content and industry certification requirements.

Within this mechanism, the generation of curriculum content manifests as a process of reverse
engineering and dynamic synthesis. Instructional developers, guided by the "competency map,"
reverse-engineer corresponding learning objectives, teaching themes, practical tasks, and evaluation
plans. Each competency unit corresponds to specific curriculum modules or teaching units, whose
content organization must encompass the entire process from knowledge comprehension and skill
training to comprehensive application. The Internet-based environment provides crucial empowerment
for this process. By accessing industry knowledge bases, case resource libraries, and online practical
training platforms, requirements derived from competency standards can be rapidly transformed into
rich digital teaching content and contextualized learning tasks. Simultaneously, data tracking of
learners' competency development processes through learning analytics technology provides a basis for
personalizing content delivery and making adaptive adjustments, thereby supporting the organic unity
between the common competency standards required by "Certifications" and the personalized
cultivation pathways implemented through "Courses"*],

2.2 Embedded Pathways for Integrating Professional Ethics and Specialized Spirit into Curriculum
Content

The cultivation of professional ethics and specialized spirit must transcend traditional additive or
didactic approaches and shift toward an integrated pathway that deeply embeds these value elements
into both curriculum content and the teaching process. The core of embedded pathways lies in
seamlessly integrating value components with the transmission of professional knowledge and skills,



making them intrinsic elements and inevitable requirements for completing professional tasks. This
means that during curriculum design, both the logic of professional knowledge and the logic of
professional values must be considered simultaneously. Issues such as ethical dilemmas, sense of
responsibility, collaboration norms, and commitment to quality are naturally incorporated into specific
teaching activities, including case analysis, project design, role simulation, and technical
decision-making.

The implementation of this approach relies on meticulously designed contextualized instructional
methods. Educators or curriculum developers must identify typical ethical challenges and value
judgment scenarios within the professional field and, based on these, design learning tasks that involve
conflicts and require decision-making. While learners are engaged in formulating technical solutions,
optimizing processes, or evaluating projects, they should be guided to consider multiple dimensions
simultaneously, such as technical feasibility, economic efficiency, social responsibility, and
occupational safety. Internet-based technologies make it possible to create highly realistic, low-risk
immersive environments for value-based experiences, such as using virtual simulation technology to
recreate ethical decision-making scenarios within complex engineering or service contexts. Digital peer
collaboration and reflective tools further promote in-depth dialogue and the exchange of perspectives
among learners regarding professional value issues. Through this sustained immersion in
contextualized experiences and reflective practice, professional ethics and specialized spirit can be
internalized from external regulations into stable professional competencies and behavioral
inclinations.

2.3 Dynamic Mapping and Adaptation Mechanism Between Position Task Flows and Curriculum
Modules

Ensuring the sustained alignment of curriculum content with real-world position requirements relies
on establishing a dynamic mapping and adaptation mechanism between position task flows and
curriculum modules. A position task flow is a comprehensive and dynamic description of the typical
work processes, task sequences, and the corresponding knowledge and skills required for a specific
professional role. To construct a dynamic mapping relationship, it is first necessary to conduct a work
process analysis of the target position, extracting key task nodes, work contexts, and patterns of
changing competency demands. Based on this analysis, the curriculum system is deconstructed into
relatively independent yet flexibly combinable modular units, with each module designed to support
the cultivation of competencies required for one or a set of related position tasks™.

The dynamic adaptation mechanism is key to maintaining the effectiveness of the mapping
relationship. This mechanism is built upon a continuous cycle of industry information monitoring and
curriculum implementation feedback. On one hand, it accesses industry trend data, technological
evolution reports, and changes in position competency requirements through Internet channels, forming
an enhanced awareness of changes in position task flows. On the other hand, by collecting internal data
such as learners' performance in practical training, employer feedback, and course evaluations, it
assesses the supporting effectiveness of existing curriculum modules in meeting position demands.
Based on a comprehensive analysis of both internal and external signals, updates, restructuring, or
adjustments to the weighting of curriculum module content are triggered. This adaptation is not a
periodic major reform but rather a regularized process based on data-driven micro-iterations, enabling
the curriculum content system to maintain agile responsiveness and adaptive capability in the face of
rapidly changing professional environments, much like an organic entity.

3. Innovation Characteristics and Evolution Direction of the Internet-Based 'Courses,
Certifications, Ethics, and Positions" Curriculum System

3.1 Analysis of the System's Multidimensional Synergy and Adaptive Iteration Characteristics

The innovative characteristics of this curriculum content system are first manifested in the
multidimensional synergistic relationship formed among the four elements: "Courses, Certifications,
Ethics, and Positions." This synergy is not a mechanical combination of elements but a functional
coupling and value multiplier effect achieved through Internet-based platforms and data flows.
Curriculum modules deliver professional knowledge and skills, vocational qualification standards
provide the framework for competency validation, professional ethics are embedded within the learning
process to shape behavioral norms, and position demands serve as the target anchor guiding the overall



direction. These four components interact and calibrate in real time through shared learning behavior
data, competency attainment information, and industry trend updates, forming a dynamically balanced
organic whole. This synergy ensures that the system's output is no longer limited to the transmission of
singular knowledge but becomes the systematized generation of comprehensive professional
competencies and position-specific readiness’.

Adaptive iteration constitutes the core operational feature that sustains the vitality of this system. Its
foundation lies in establishing a bidirectional data sensing and feedback loop that connects the learning
process with the industrial environment. Internally, comprehensive data from learners is continuously
collected and analyzed to evaluate teaching effectiveness and identify gaps in goal attainment.
Externally, signals such as technological advancements and shifts in skill demands are monitored in
real-time through data interfaces. Based on the integrated analysis of internal and external data, the
system can automatically identify issues such as outdated content, disjointed modules, or competency
deviations, thereby triggering fine-tuning and optimization of curriculum content, teaching strategies,
or assessment methods. This iteration is a continuous, data-driven process, transforming the curriculum
system from a static "constructed outcome" into a "living system" capable of self-renewal and
evolution.

3.2 Personalized Learning Pathways and Flexible Content Configuration Empowered by Technology

The deep empowerment of Internet-based technologies makes large-scale personalized learning an
operational reality within this curriculum system. The generation of personalized learning pathways
relies on creating a precise profile of the learner, which encompasses their prior knowledge, cognitive
style, competency gaps, and developmental aspirations. Smart algorithms analyze the learner's
historical behavioral data and current performance to dynamically plan and recommend optimal
learning sequences and resource combinations, thereby overcoming the limitations of traditional linear
curriculum progression. The personalization of learning paths is manifested not only in terms of pace
and sequence but also in the diversity of available content carriers, practical scenarios, and
problem-solving approaches offered to meet the same competency standards ("Certifications") or
position requirements (""Positions").

Complementing personalized pathways is a flexible configuration mechanism for curriculum
content. The curriculum content is deconstructed into granular, tagged knowledge components and skill
units, stored in a cloud-based resource repository. These components can be intelligently and
dynamically aggregated and delivered according to different learning paths, task scenarios, or
competency reinforcement needs. For example, for the same skill training, the system can configure
cases of varying difficulty levels for learners with different backgrounds, provide explanatory resources
from diverse perspectives, or design different types of practical training tasks. This flexible
configuration ensures that the curriculum content can adapt fluidly to individual differences and
dynamically changing learning objectives, transforming the provision of "Courses" from a standardized
package into a customizable service. Consequently, it maximizes respect for and support of individual
optimal development within the framework of group-based cultivation!!.

3.3 Sustained Evolution Dynamic Mechanism of the Curriculum System for Future Professional
Scenarios

To ensure the curriculum system can adapt to, rather than lag behind, changes in future professional
scenarios, it is necessary to construct an endogenous sustained evolution dynamic mechanism. The
driving force of this mechanism stems from an open exchange relationship established between the
system and the external professional environment. Technological innovations, transformations in
organizational forms, the emergence of new job roles, and the expansion of competency connotations
within the professional world continuously input pressure for change and signals for evolution into the
curriculum system through channels such as industry data flows, expert network interactions, and
technological trend analysis. Internally, the system must possess the capability to sensitively identify,
scientifically interpret, and rapidly translate these signals.

The evolution process is concretely manifested as a structured "sensing-response-optimization"
cycle. The sensing layer employs technologies such as big data monitoring and natural language
processing to continuously scan and analyze structural changes within the professional field. The
response layer, based on predefined rules and models, assesses the impact of these changes on the
existing competency map, curriculum modules, and instructional methods, generating proposals for



needs such as content updates, structural adjustments, or model innovations. The optimization layer
then implements specific system updates by introducing new knowledge components, designing
interdisciplinary integrated projects, updating practical training scenarios, or adjusting evaluation
standards. The core of this mechanism lies in internalizing future uncertainties as input variables for the
system's routine operations, transforming the evolution of curriculum content from being passively
driven by external forces to an active, forward-looking, internally adaptive process. This ensures that
the competency structure of the cultivated talent maintains dynamic and prospective alignment with the
demands of future professional scenarios.

Conclusion

This study systematically constructs and elucidates an Internet-based multidimensional
industry-education integrated curriculum content system focusing on "Courses, Certifications, Ethics,
and Positions." The research reveals that this system, taking the position competency spectrum as its
logical starting point, forms a theoretical model with inherent synergistic effects through the dynamic
interconstruction among its core elements and the comprehensive empowerment of Internet-based
technologies. The key mechanisms of its construction lie in the reverse engineering of competency
standards into curriculum content, the procedural embedding of professional ethics into specialized
teaching, and the dynamic mapping and adaptation between curriculum modules and position
requirements. The system demonstrates innovative characteristics such as multidimensional synergy,
adaptive iteration, support for personalized learning, and flexible content configuration. Its vitality
stems from a structured "sensing-response-optimization" sustained evolution dynamic mechanism,
thereby ensuring the system's prospective adaptability to industrial transformations. Future research
directions could focus on the refined operation of the data feedback loop within this system in practical
educational contexts, methods for constructing interdisciplinary competency maps, the optimization of
intelligent algorithms in personalized pathway recommendations and flexible configuration, and the
exploration of differentiated models for applying this framework across various industrial sectors.
These efforts aim to continuously advance the deepening and refinement of this theoretical system.

Fund Projects

Teaching and Research Reform Project of Guangdong Vocational College of Environmental
Protection Engineering, Title: Research on the Construction of a Diversified Industry-Education
Integrated Curriculum Content System Based on Internet+ with "Courses, Certifications, Ethics, and
Positions": A Case Study of "Overview of the Environmental Protection Industry", Project No.
1441422072306

References

[1] Wei Qingcui, Li Juyin, and Zhang Hengfeng. "Restructuring the Curriculum System of Higher
Vocational Professional Clusters Based on 'Intelligent Transformation and Digital Transition': Logic,
Dilemmas, and Strategies." Vocational and Technical Education Forum 41.09 (2025): 54-60.

[2] Chen Wen, Liu Hui, and Wang Zhigang. "Research and Practice on Teaching Reform of the
Intelligent Manufacturing Engineering Major Based on Smart Factory Industry-Education
Integration.” Technology Wind .34 (2025): 56-58+62.

[3] Sun Xiaoning, Wang Chao, and Xiao Xuan. "Exploration of a 'Thinking Education-Science
Education-Industry Education' Integrated Software Engineering Curriculum Teaching System in the
Internet Era." China New Telecommunications 27.20 (2025): 55-57.

[4] Li Manman. "Construction of University Industry-Education Integration and Innovation &
Entrepreneurship Incubation Ecosystem Under the Background of 'Internet+'" China New
Telecommunications 27.19 (2025): 39-41.

[5] Ding Guofu, et al. "Exploration of the Construction Mode for Industry-Education Integrated
Curriculum Systems Based on Knowledge Graphs." Research in Higher Engineering Education .02
(2024): 79-83+90.

[6] Tang Xiao, and Peng Zhenbo. "Exploration of Innovative Paths for Higher Vocational
Industry-Education Integrated Courses in the Era of Educational Informatization 2.0." Education and
Vocation .16 (2021): 95-99.



