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Abstract: The evolution of artificial intelligence technology is driving profound changes in the forms of
vocational education. Civil affairs vocational education, due to the composite nature of its knowledge
system and the contextual characteristics of its job situations, imposes differentiated requirements on
the embedding methods of intelligent technologies. This study explores the paths for artificial
intelligence to empower civil affairs vocational education from three dimensions. the reconstruction of
technology embedding and educational ecosystem adaptability, the construction of intelligent
collaborative models among teaching subjects, and the coupling mechanism between training
objectives and intelligent technologies. At the level of technology embedding, the study analyzes the
mapping relationships between the technological spectrum-including machine learning, natural
language processing, and knowledge graphs-and teaching scenarios, and proposes a resource
matching optimization mechanism based on semantic fusion. At the level of subject collaboration, the
study constructs a framework that includes adaptive path generation for learners, intelligent decision
support for instructors, and knowledge discovery tools for researchers. At the level of objective
coupling, the study explores the intelligent construction of vocational competency profiles, the modality
transformation mechanism of skill training, and the value transformation path of educational
technology investment. This research aims to provide a systematic theoretical reference for the
intelligent transformation of civil affairs vocational education.
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Introduction

Civil affairs vocational education serves as an important foundation for accelerating the
construction of a high-skilled talent team in civil affairs. Taking our university as an example, it has
established professional clusters such as healthy aging, modern funeral management, rehabilitation
assistive technology, grassroots social governance, and child development and services. Most of these
programs feature strong interdisciplinary knowledge, high comprehensive skill requirements, and deep
context dependence. Current research on the application of artificial intelligence in education mainly
focuses on general educational scenarios, while systematic discussions on technology adaptation
mechanisms, subject collaboration models, and training objective coupling paths specific to particular
vocational education fields remain insufficient. Special issues faced by civil affairs vocational
education, such as the complexity of student backgrounds, fragmentation of resource allocation, and
high context dependence of skill training, impose different demands on the application of intelligent
technologies compared to general education. Starting from three dimensions-technology embedding
adaptability, subject collaboration, and training objective coupling-this study constructs an artificial
intelligence empowerment path that conforms to the characteristics of civil affairs vocational education,
aiming to provide theoretical support for the intelligent development of this field.



1. Adaptive Reconstruction of Technology Embedding and the Educational Ecosystem

1.1 Mapping Relationship Between the Artificial Intelligence Technology Spectrum and Civil Affairs
Vocational Education Scenarios

1.1.1 Application Adaptability of Machine Learning Technology in Identifying Learner
Characteristics

Machine learning algorithms can mine learner behavioral data to construct academic status
prediction models and learning style classification models. In the field of civil affairs vocational
education, where the composition of learners is complex and their academic foundations vary
significantly, machine learning technology can identify groups at potential academic risk based on
historical learning trajectories and classify learners according to their cognitive characteristics, thereby
providing data support for subsequent teaching interventions!'l.

1.1.2 Functional Embedding of Natural Language Processing in Civil Affairs Case Teaching

Civil affairs vocational education involves a large amount of case texts and policy and regulatory
materials. Natural language processing technology can automatically extract case elements, establish
semantic associations of regulatory provisions, and assist in the evaluation of document writing. The
application of this technology in teaching helps improve the efficiency of case teaching while providing
learners with immediate feedback on their text analysis and writing abilities.

1.1.3 Supporting Role of Knowledge Graphs in the Structured Presentation of the Civil Affairs
Knowledge System

The civil affairs professional knowledge system features interdisciplinary and strongly correlated
characteristics. Knowledge graph technology organizes scattered knowledge units into a visual
knowledge structure by constructing networks of concept nodes and semantic relationships. In teaching
applications, knowledge graphs can assist learners in establishing a systematic cognitive framework
and support the generation of inquiry-based learning paths based on knowledge relationships.

1.2 Mechanisms of Resource Allocation for Intelligent Education: Stagnation and Breakthrough
Paths

1.2.1 The Problem of Fragmented Resource Labeling Systems Caused by Data Heterogeneity

Civil affairs vocational education resources encompass various types, including case libraries,
regulatory texts, training videos, and teaching courseware. Different types of resources adopt
heterogeneous metadata structures and labeling standards, making it difficult to achieve unified
retrieval and intelligent matching across systems. This data heterogeneity constitutes a fundamental
obstacle to intelligent resource allocation and restricts the overall effectiveness of the resource
repository.

1.2.2 The Dilemma of Resource Recommendation Bias Caused by Insufficient Algorithm
Adaptability

Existing recommendation algorithms are mostly based on collaborative filtering or content
matching mechanisms, and they have limited understanding of the deep semantic features of civil
affairs vocational education resources and their relevance to teaching objectives. Algorithm models
tend to produce homogenization tendencies in the resource recommendation process, making it difficult
to balance learners' personalized needs with the knowledge coverage requirements of the curriculum
system, which leads to insufficient scientific rigor in resource allocation.

1.2.3 Optimization Path of the Resource Matching Mechanism Based on Semantic Fusion

To address the aforementioned stagnation, constructing a matching mechanism that integrates
resource semantic features and teaching objective constraints becomes a breakthrough direction. This
mechanism establishes a unified semantic representation framework for resources, semantically aligns
resource content features with the curriculum knowledge graph, and introduces the constraints of
teaching objectives at the algorithmic level, thereby achieving a dynamic balance between
personalization and systematization in resource recommendation?),



1.3 Structural Tensions and Adjustment Strategies in the Digital Transformation of Teaching Spaces

1.3.1 Tension in the Positioning of Teachers and Students Caused by the Reconstruction of Spatial
Boundaries

The expansion of digital teaching spaces blurs the physical boundaries and role boundaries in
traditional teaching. Learners' autonomy in these spaces significantly increases, while teachers' spatial
control is relatively weakened. A structural tension emerges between the original teaching authority
structure based on fixed spaces and the demand for autonomous learning in ubiquitous spaces, which
affects the stability of the teaching order and the effectiveness of teaching interactions.

1.3.2 Tension in Cognitive Load Distribution Caused by the Parallel Presentation of Multimodal
Information

The synchronous presentation of multimodal information in digital teaching spaces enriches the
expressive forms of teaching content but also increases learners' burden of information filtering and the
difficulty of attention allocation. Particularly in courses involving skill operations, the cognitive
switching cost between the virtual operation interface and the physical operation environment further
exacerbates learners' cognitive load and affects learning outcomes.

1.3.3 A Teaching Space Adjustment Mechanism Oriented by Human-Computer Collaboration

To address the aforementioned tensions, this study constructs a teaching space adjustment
mechanism with human-computer collaboration as its core concept. At the level of technical design, the
mechanism enhances the system's contextual awareness and configurability, enabling the technical
system to adapt to the differentiated needs of various teaching scenarios. At the level of teaching
organization, the mechanism establishes a flexible framework for teaching processes, preserving the
space for autonomous judgment and flexible adjustment by teachers and students in the teaching
process, thereby achieving an organic unity of technical efficiency and teaching autonomy.

2. Construction of a Model for Intelligent Collaboration Among Teaching Subjects
2.1 A Learner-Oriented Adaptive Learning Path Generation Mechanism

2.1.1 Dynamic Modeling of Learners' Knowledge States Based on Knowledge Tracing

Knowledge state modeling serves as the foundational step for adaptive learning path generation. By
introducing a deep knowledge tracing model, this approach performs sequential analysis on learners'
answer sequences, interaction behaviors, and learning durations in civil affairs vocational education
courses, thereby dynamically inferring their mastery levels and forgetting patterns for each knowledge
node. This model can identify learners' cognitive weaknesses in modules such as social welfare policies,
community service practices, and civil affairs regulations, and provides an accurate knowledge state
profile for subsequent path planningBl.

2.1.2 A Dynamic Planning Method for Learning Paths Integrating Cognitive Characteristics

Based on the modeling of knowledge states, this method incorporates learners' cognitive styles,
learning preferences, and attention characteristics into the path planning framework. It adopts a
reinforcement learning algorithm to construct a path decision model, treating learning path generation
as a sequential decision problem. Through the design of reward functions, the method guides the model
to strike a balance among knowledge coverage, learning efficiency, and cognitive load. This
mechanism can dynamically adjust path branches based on learners' real-time feedback, thereby
achieving personalized adaptation of the learning process.

2.1.3 Multi-Objective Optimization and Constraint Satisfaction Mechanisms in Path Generation

Adaptive learning path generation needs to balance multiple objectives, including the
comprehensiveness of knowledge mastery, the controllability of learning time, and the coherence of the
learning process. By constructing a multi-objective optimization framework, this mechanism
incorporates the prerequisite-successor relationships in the curriculum knowledge graph, the difficulty
levels of teaching resources, and learners' time constraints as constraint conditions. It generates the
optimal learning sequence while satisfying teaching requirements, thereby avoiding cognitive biases
caused by a single-objective orientation in path planning.



2.2 An Intelligent Auxiliary Decision Support System for Instructors

2.2.1 Multi-Source Fusion of Learning Data and Extraction of Teaching Features

Instructors' teaching decisions need to be based on a comprehensive understanding of the learning
situation. The intelligent auxiliary decision support system integrates multi-source data from learners
across learning management systems, intelligent practice platforms, and virtual training environments.
It uses feature engineering methods to extract teaching-related features, including the overall
knowledge mastery distribution of the class, the dispersion degree of learning progress, and the types of
frequent errors. The feature extraction process emphasizes the interpretability of the data and provides
instructors with clear diagnostic information about the teaching status.

2.2.2 Identification of Teaching Intervention Timing Based on Predictive Models

The timing of teaching interventions directly affects their effectiveness. By constructing an
academic risk prediction model, the system performs early identification of situations such as learners'
potential academic decline, knowledge stagnation, and decreased learning motivation. The model
outputs results in the form of risk levels and time windows, assisting instructors in judging the urgency
of intervention and the appropriate methods of involvement, thereby achieving a transformation from
passive response to proactive early warning in the teaching support model.

2.2.3 Interpretability Support and Feedback Mechanism for Teaching Decisions

The effectiveness of intelligent auxiliary decision-making depends on instructors' trust in and
understanding of the system's outputs. The system constructs an interpretability support mechanism
that visualizes the algorithmic decision-making basis, including the key features influencing prediction
results, the matching logic of recommended teaching resources, and the clustering basis for grouping
suggestions. At the same time, the system establishes a feedback loop for instructors, channeling data
on instructors' adoption behaviors and intervention outcomes back into the decision model, thereby
achieving collaborative optimization between the model and instructors' experience.

2.3 Application of Intelligent Tools for Knowledge Discovery and Academic Collaboration for
Researchers

2.3.1 Semantic Extraction and Association Analysis of Literature Knowledge Units

Researchers conducting studies in the field of civil affairs vocational education need to process a
large amount of literature. Tools based on natural language processing for extracting literature
knowledge units can automatically extract knowledge units such as research topics, research methods,
key findings, and data sources from academic papers, research reports, and conference proceedings.
These tools also construct association networks among documents through semantic similarity
calculations, assisting researchers in quickly identifying the research trajectory and frontier directions
in the field™.

2.3.2 Intelligent Identification of Research Trends and Construction of Knowledge Graphs

Through temporal analysis and topic modeling of domain literature, intelligent tools can identify the
evolving trends of hot topics and emerging research directions in the field of civil affairs vocational
education. The tools present the identification results in the form of knowledge graphs, visually
displaying the inheritance relationships, cross-fertilization, and potential research gaps among research
themes, thereby providing researchers with a structured reference for topic selection and research
direction positioning.

2.3.3 Intelligent Platform Support for Cross-Institutional Academic Collaboration

The efficiency of academic collaboration is constrained by information asymmetry and resource
fragmentation among researchers. An intelligent collaboration platform addresses this issue by
constructing researcher profiles and institutional research resource repositories, thereby enabling
research interest matching, resource association recommendation, and the intelligent construction of
collaboration networks. Based on semantic matching algorithms, the platform recommends scholars
with similar research directions or complementary research resources, forming a cross-institutional
research collaboration network, which enhances the integration efficiency of academic resources and
the capacity for collaborative research.



3. Coupling Mechanism Between Training Objectives and Intelligent Technologies

3.1 The Intelligent Construction and Dynamic Update Mechanism of the Vocational Competency
Profile

3.1.1 Semantic Parsing of Job Task Texts and Extraction of Competency Elements

The construction of a vocational competency profile needs to be based on job task analysis. By
employing named entity recognition and dependency parsing in natural language processing technology,
the system performs semantic parsing on job descriptions, occupational standard documents, and work
procedure texts in the field of civil affairs services, and extracts task units, operation steps, required
knowledge, and skill elements from them. Through the construction of a domain terminology
dictionary and a semantic annotation system, the system transforms unstructured job texts into a
structured set of competency elements, thereby forming the underlying data foundation for building the
competency profile.

3.1.2 Automatic Construction of Competency Relationship Networks and Generation of Hierarchical
Structures

Based on the extraction of competency elements, the system employs association rule mining and
semantic similarity calculation methods to identify logical relationships among competency elements,
such as prerequisite-successor, inclusion-parallelism, and support-complementarity. Using graph neural
network algorithms, the system organizes the competency elements and their relationships into a
hierarchical network structure, thereby forming a multi-level competency profile that covers core
competencies, specialized skills, and foundational knowledge. This profile can present the inherent
logical structure of training objectives in civil affairs vocational education and provide a reference
framework for curriculum system design and teaching evaluation!.

3.1.3 The Dynamic Evolution Mechanism of the Competency Profile Based on Industry Changes

The work content and competency requirements in the field of civil affairs services continuously
evolve with changes in social demand. The system constructs a dynamic update mechanism for the
competency profile based on incremental learning. By continuously collecting newly released job texts,
industry reports, and updates to occupational standards, the system uses text comparison and difference
detection algorithms to identify changes in competency elements, including newly added competency
items, obsolete competency items, and adjustments to the connotations of existing competencies. The
evolution mechanism automatically injects the change information into the profile, thereby keeping the
competency profile up-to-date with industry developments.

3.2 Modality Transformation and Adaptation of Skill Training Under the Introduction of Intelligent
Systems

3.2.1 Reorganization of Skill Components in the Human-Computer Collaboration Mode

The introduction of intelligent systems has changed the way skills are applied in traditional job
tasks. In civil affairs service scenarios, tasks such as data entry, document processing, and data
querying are gradually being assisted or replaced by intelligent systems, while the importance of
abilities such as interpersonal communication, situational judgment, and ethical decision-making has
relatively increased. This transformation requires a reorganization of skill components, integrating
human-computer collaboration abilities into the objectives of skill training, including the ability to
operate intelligent tools, the ability to understand and verify system outputs, and the ability to transmit
information in human-computer interaction.

3.2.2 Optimization of Human-Computer Task Division in the Skill Training Process

In the process of skill cultivation, the integration of intelligent systems and traditional training
methods requires a clear division of tasks. For skill elements that demand high operational
standardization and have short feedback cycles, the training can adopt intelligent recognition and
immediate feedback mechanisms, using computer vision and motion capture technology to conduct
real-time assessments of practical operations. For skill elements that involve complex situational
judgment and value trade-offs, the training should retain manual guidance and case-based discussion
methods. The optimization of task division needs to be dynamically adjusted according to the cognitive
characteristics of the skill elements and the conditions for achieving the training objectives.



3.2.3 Integration of Operational Skills and Cognitive Skills From the Perspective of Embodied
Cognition

Skill cultivation involves not only the proficiency of operational procedures but also the cognitive
understanding of operational contexts. From the perspective of embodied cognition theory, intelligent
systems construct virtual simulation training environments, enabling learners to simultaneously receive
contextual information feedback and cognitive prompts during operations, thereby achieving the
coordinated development of physical operation and cognitive processing. In the skill training for civil
affairs services, the virtual environment can simulate variable changes and unexpected situations in real
service scenarios, prompting learners to form comprehensive judgment abilities regarding service
recipients' needs, environmental constraints, and ethical boundaries through practical operations.

3.3 The Path for Value Transformation of Educational Technology Investment and Structural Cost
Optimization

3.3.1 Initial Investment in Technology System Deployment and Its Economies of Scale

The deployment of intelligent technology systems in civil affairs vocational education involves
multiple aspects of investment, including hardware procurement, software development, system
integration, and data governance, with relatively high initial costs. From a cost-benefit perspective, the
value transformation of technology systems depends on large-scale application. When the system is
reused across multiple programs, multiple courses, and multiple teaching links, the marginal cost per
teaching activity shows a decreasing trend. The system architecture design must fully consider
scalability and reusability, reserving interfaces and compatibility for subsequent large-scale application.

3.3.2 The Cost Impact of Resource Reusability and System Integration Level

The cost structure of educational technology investment is significantly influenced by the levels of
resource reusability and system integration. Resource reusability refers to the proportion of teaching
resources that are reused across courses, programs, and campuses; the higher the reusability, the lower
the average cost of resource development. System integration level refers to the degree of
interconnectivity among intelligent systems and with existing teaching management systems; a high
level of integration can reduce the additional costs of repeated data collection and system maintenance.
By constructing a unified framework for resource management and system integration, the overall cost
of technology investment can be reduced and resource utilization efficiency can be improved.

3.3.3 A Multi-Dimensional Evaluation Framework for Value Spillover Effects

The value of intelligent technology investment is not only reflected in the improvement of teaching
efficiency but also in multi-dimensional spillover effects. The system establishes an evaluation
framework that includes both direct and indirect benefits. Direct benefits include quantifiable indicators
such as the saving of teaching time, the improvement of resource utilization efficiency, and the
reduction of teaching management costs. Indirect benefits include value dimensions that are difficult to
quantify directly, such as the improvement of learning outcomes, the increase in learner satisfaction, the
promotion of instructors' professional development, and the enhancement of the institution's brand
influence. By constructing a multi-dimensional evaluation framework, the system provides a
comprehensive reference for decision-making analysis of technology investment, thereby avoiding
evaluation bias guided by a single economic indicator.

Conclusion

This study systematically explores the paths for artificial intelligence to empower civil affairs
vocational education from three dimensions: the reconstruction of technology embedding and
educational ecosystem adaptability, the construction of intelligent collaboration models among teaching
subjects, and the coupling mechanism between training objectives and intelligent technologies. At the
level of technology embedding, the study clarifies the adaptive relationships between intelligent
technologies and teaching scenarios, reveals the obstacles of data heterogeneity and the dilemma of
algorithm adaptability in resource allocation, and proposes an optimization path for a matching
mechanism based on semantic fusion as well as a teaching space adjustment strategy oriented by
human-computer collaboration. At the level of teaching subjects, the study constructs an adaptive
learning path generation mechanism for learners, an intelligent auxiliary decision support system for
instructors, and an application framework for academic collaboration tools for researchers. At the level



of training objectives, the study explores the intelligent construction and dynamic evolution mechanism
of the competency profile, analyzes the modality transformation characteristics of skill training, and
elaborates on the value transformation path of educational technology investment. Future research can
focus on technology differentiation adaptation mechanisms, the reconstruction direction of teaching
evaluation systems, and the long-term effect tracking of human-computer collaborative teaching
models.
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