
 

I  

 
 
 

Proceedings of 
 
 
 
 
 

2025 3rd International Conference on 
Information Education and Artificial 

Intelligence 
(ICIEAI 2025) 

 
 
 
 
 

December 12-14, 2025 

Guangzhou, China 
 
 
 

ISBN: 979-8-4007-2071-0 
 
 
 
 
 
 
 
 

 
 
 
 



ii

 

II  

 
 
 
 

 
 
 

The Association for Computing Machinery 
1601 Broadway, 10th Floor 

New York, New York 10019, USA 
 
 

ACM COPYRIGHT NOTICE. Copyright © 2025 by the Association for Computing Machinery, 
Inc. Permission to make digital or hard copies of part or all of this work for 

personal or classroom use is granted without fee provided that copies are not made or 
distributed for profit or commercial advantage and that copies bear this notice and the 
full citation on the first page.  Copyrights for components of this work owned by others 

than ACM must be honored. Abstracting with credit is permitted.  To copy otherwise, to 
republish, to post on servers, or to redistribute to lists, requires prior specific permission 

and/or a fee.  Request permissions from Publications Dept., ACM, Inc., fax +1 (212) 869-0481, 
or permissions@acm.org. 

 
For other copying of articles that carry a code at the bottom of the first or last page, 
copying is permitted provided that the per-copy fee indicated in the code is paid 

through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, 
+1-978-750-8400, +1-978-750-4470 (fax). 

 
 

ACM ISBN: 979-8-4007-2071-0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



iii

2025 3rd International Conference on 
Information Education and Artificial 

Intelligence 
(ICIEAI 2025)

Table of Contents
Preface�������������������������������������������������������������������������������������������������������������������������������������������������������������� xviii
Committee Member�������������������������������������������������������������������������������������������������������������������������������������������xix

●	� Chapter 1 – Intelligent Teaching Systems, Models and Educational Assessment

Test Item Quality Evaluation Method Based on AHP-entropy-weighted TOPSIS������������������������������������������������1
Yi Wang, Peiyu Zhong, Long Zheng, Ting Gong, Hongjie Yang, Jinze Liu

Architecture and Case Analysis of Generalized Learning System for Higher Engineering Education������������������7
Ming Chen

Research on Personalized Learning Path Recommendation System Based on Generative AI�����������������������������12
Nan Yin

Dual-track Evaluation System Construction in Art Vocational Education: An Empirical Study on 
Cinematography Course Innovation Based on Mixed-Methods Research�����������������������������������������������������������18

Yu Hu
A Study on the Impact of College Students’ Autonomous Learning Intention in the ‘Teacher-Student-AIGC’  
Triadic Collaborative Teaching Model�����������������������������������������������������������������������������������������������������������������22

Chengcheng Sha, Tianlong Chai
A Multimodal Python Teaching Assistant System that Integrates Credibility Enhancement Mechanisms����������29

Shan He, Hairu Zhao, Chuanyuan Kang, Ruyan Shen, Guoqiang Yang
Application Path Enhancement Practice Research of Large Language Models in Vocational  
Engineering Education Quality Assurance and Individual Guidance�������������������������������������������������������������������34

Gaofeng Xu
Research on Teaching Interaction and Learning Effect Evaluation in AI-Driven Smart Classrooms������������������41

Zhoucai Zheng, Qingyong Zhang
Research on the Design of Learning Paths Based on Knowledge Maps��������������������������������������������������������������47

Zhiwei Sun



iv

AI-driven Gamification in Higher Education: A KAP Model Analysis of Students’ Experiences  
with Gamified��������������������������������������������������������������������������������������������������������������������������������������������������������54

Quan Nhut Quan, Luan Trong Nguyen
Design and Implementation of an NLP-based Online English Writing Guidance System�����������������������������������61

Chunyu Wang
Design and Implementation of an Online Teaching Platform for Ideological and Political Courses  
Based on Docker Containers���������������������������������������������������������������������������������������������������������������������������������66

Chen Li
Research on Large Model-Driven Intelligent Teaching Assistance Systems and Teaching  
Decision Optimization������������������������������������������������������������������������������������������������������������������������������������������72

Yi Qu, Duo Zhang
Design and Application of an Online Teaching Platform for College English Based on SPOC��������������������������78

Junting Huang
Exploration on the Collaborative Mechanism of AI Assistant-Instructor Teaching in Higher  
Education Practice������������������������������������������������������������������������������������������������������������������������������������������������82

Ying Sun, Yujuan Si, Xiaoling Yang, Yuexin Zheng
A Comprehensive Framework for Integrating Artificial Intelligence into Vocational Undergraduate  
Curriculum Systems: A Mixed-Methods Study����������������������������������������������������������������������������������������������������88

Yanrui Qu, Syaza Hazwani Binti Zaini
The 4C Model for Deep Learning in the Metaverse: Theory and Practice�����������������������������������������������������������94

Jiahuan Li, Fuyu Zhou, Hui Liu
Optimized Multimodal Framework for Intelligent Quality Assessment in Online Chinese  
Language Education��������������������������������������������������������������������������������������������������������������������������������������������100

Cong Xu, Jian Bai
Practical case-Based AI-Driven Machine Vision Training Platform for Instance Segmentation  
Using Improved YOLO11�����������������������������������������������������������������������������������������������������������������������������������106

Rongpeng Zhou, Yabo Luo, Feng Zhang, Xingle Liu
TeachBench-AI: Design and Educational Applications of an Artificial Intelligence-Driven Classroom  
Teaching Analysis Platform��������������������������������������������������������������������������������������������������������������������������������112

Zijian He, Siyuan Huang, Yidan Shen
Construction and Application of a Course-Level Digital Scenario Library under Artificial Intelligence����������117

Hongxu Guan, Yanmin Xu, Qingbo Hu, Chenggang Tang
An Edge-AI Driven Framework for Smart Physical Education: A Detailed Experimental Study on  
System Implementation and Pedagogical Efficacy���������������������������������������������������������������������������������������������123

Zhixin Liu
Research on the Innovative Design of an Intelligent Teaching Resource Recommendation System  
Based on the Django Framework������������������������������������������������������������������������������������������������������������������������129

Chengying Yan, Zouya Lai
Construction of a Generative AI Personalized Feedback Model for English Language Acquisition:  
Innovative Algorithm and Experimental Validation�������������������������������������������������������������������������������������������138

Zitan Xue
Research on the Construction of a Whole-Process Employment Guidance System in Universities  
Driven by the Integration of Big Data and AI�����������������������������������������������������������������������������������������������������145

Mingzhen Wan, Wei Chen, Ding Wang, Zhi Qu



v

Applications and Research of Sustainable Deep Learning-Based Personalized Intelligent Tutoring  
Systems in Higher Education������������������������������������������������������������������������������������������������������������������������������151

Zeyu Zhu, Genfeng Zhou, Mario Di Nardo
A Study on the Application of AI-Assisted Grading Systems in Chinese Writing Instruction���������������������������156

Ayinuer · Amuti, Anxuan Bai
Design of College English Teaching System Based on Artificial Intelligence Technology�������������������������������163

Ruifang Bai
Research on the Digital and Intelligent Reconstruction of Marxist Productivity Theory and the  
Path of Chinese���������������������������������������������������������������������������������������������������������������������������������������������������170

Jiayi Yang
Designing and Validating a Human-AI Collaborative Assessment Framework for “English Operator  
Practice” Course��������������������������������������������������������������������������������������������������������������������������������������������������176

Song Yang
Educational Innovation in the Popularization of the Theory of Marxism in the Chinese Context under  
AI Assistance: A Study Using Short Videos and Intelligent Question-Answering Systems������������������������������181

Anqi Fan
Research on Mining Course Teaching Needs Based on Learning Evaluation����������������������������������������������������186

Zhiwei Sun, Wanting Ji
Evaluation and Optimization of University Online Ideological and Political Education under New  
Media: A UP-KGHR Framework with Machine Learning and Student Grouping Analysis������������������������������191

Qinghui Zeng, Shuangquan Deng, Peipei Wang, Ye Tian
Construction of a Big Data Platform for Undergraduate Professional Assessment in Higher  
Education Institutions�����������������������������������������������������������������������������������������������������������������������������������������198

Yang Shi, Lu Wang, Yuxuan Xia
Research on the Construction of an Online Teaching Platform for Ideological and Political  
Education in University English Courses�����������������������������������������������������������������������������������������������������������208

Xinxin Gao
An Empirical Study on the Integration of Information-based Education and Artificial Intelligence  
Driven by AI-TPACK Model������������������������������������������������������������������������������������������������������������������������������213

Peiyu Yang, Hongkai Wang
Generative AI Embedded in University Counsellors’ Emotional Governance: Deconstructing the  
Four-Dimensional Risk Landscape and Optimizing Breakthrough Pathways���������������������������������������������������218

Xiaohan Hu, Tingzhao Cao, Yixuan Xiao
Research on the Sustainable Application of Neural Network Models Based on Adaptive Optimization 
Algorithms in Personalized Learning Path Recommendation����������������������������������������������������������������������������227

Yuying Jiang, Shan Luan, Mario Di Nardo
An Algorithm System for Automatically Generating Personalized English Reading Materials by  
Integrating Large Language Models�������������������������������������������������������������������������������������������������������������������232

Ding Jin
AI-Powered Personalized English Learning System������������������������������������������������������������������������������������������239

Jiajia Chen
Research on the Sustainable Collaborative Design and Performance Enhancement of Lightweight  
Neural Networks and Optimization Algorithms for Mobile Educational Applications��������������������������������������244

Yuying Jiang, Shan Luan, Mario Di Nardo



vi

A Multi-modal Fusion Early-Warning Model for College Students’ Psychological Crisis Based on  
Campus Big Data: Towards an Interpretable and Proactive Framework������������������������������������������������������������249

Hao Wang
Research on the Algorithm-Empowered Education Model in Industry-University Collaboration���������������������256

Xuying Wang, Tao Ji
Design of AI-Based Personalized Teaching System for Aerobics����������������������������������������������������������������������261

Lei Gong, Lezhong Sun
Data-Driven Teaching Model Construction for General AI Courses in Vocational Colleges:  
A K-means Clustering Approach to Student Profiling and Personalized Learning��������������������������������������������266

Kexin Wang
Research on the Construction of an AI Agent for Course Assistance Based on Coze Taking the  
“Software Testing” Course as an Example���������������������������������������������������������������������������������������������������������272

Yan Jiang, Chang Liu, Bo Wu
A Framework for Socratic AI Agents in Open Education: Fostering Metacognition in English  
Language Learning���������������������������������������������������������������������������������������������������������������������������������������������278

Fang Li
Intelligent Evaluation System for the Hydraulic Engineering Cost Course under the  
Position–Course–Competition–Certificate Framework��������������������������������������������������������������������������������������284

Cong Peng, Meiqiong Wu, Rui Qi, Mingju Liao
An Optimization Framework for an Intelligent English Conversation Teaching Agent Based on  
ChatGLM and PPO Algorithm���������������������������������������������������������������������������������������������������������������������������290

Xiaoli Yang
Research on the Dynamic Mechanism of the Four-Dimensional Model of Self-Evaluation and  
Learning Elements under the Empowerment of Generative AI��������������������������������������������������������������������������298

Zhang Fang
Application Analysis of AHP Algorithm Integrating Data Mining in Vocational Education  
Teaching Evaluation��������������������������������������������������������������������������������������������������������������������������������������������305

Yongsheng Deng, Min Chen, Guoquan Liu, Zhiwei Cheng, Weihua Gu
Analysis of Optimization Effects in Teaching Feedback Mechanisms Driven by Graph Neural  
Networks in Artificial Intelligence����������������������������������������������������������������������������������������������������������������������310

Ran Zhang
Evaluation of Educational Equity in Higher Education Based on Grey Relation and AHP Model:  
An Empirical Analysis from Guangzhou������������������������������������������������������������������������������������������������������������316

Chengying Peng, Jiantao Jiang, Yaxiong Xu, Xuanzhi Liu, Xueyuan Wu
Research on Personalized Learning Path Planning in Vocational Education Driven by Artificial  
Intelligence: Matching Student Skill Profiles with Industry Demand����������������������������������������������������������������323

Qun Liu
A RAG-Enhanced Large Language Model Framework for Intelligent College Entrance  
Recommendation������������������������������������������������������������������������������������������������������������������������������������������������327

Ming Gao
Research on the Construction of Industrial Robot Digital Twin Course Driven by “Dual-Subject  
& Six-Cooperation” Mechanism�������������������������������������������������������������������������������������������������������������������������333

Yanru Lu



vii

Design and Application Research of Three-dimensional Reflective Logs Based on Generative AI:  
A Case Study on Promoting Metacognitive Development Among Vocational College Students����������������������339

Li Yu, Lin Peng
Exploration of a New Dual Teacher Classroom Teaching Model Under the Background of  
Artificial Intelligence������������������������������������������������������������������������������������������������������������������������������������������345

Yuting Huang, Jian He, Liting Chen, Yerong Luo
Development and Application of Dify-Powered Intelligent Assignment Grading Workflows���������������������������352

Tong Liu
Research on Instructional Design Integrating “Selective Flipped Classroom” with the Trinity  
Teaching Methodology of “PBL+TBL+CCBL”�������������������������������������������������������������������������������������������������357

Hongmei Pei, Wei Xing, Jielin Shang
Design and Implementation of an Adaptive Learning System for Business English Based on  
AI-Driven Multi-Modal Textbooks���������������������������������������������������������������������������������������������������������������������363

Nengsheng Qiu, Yubin Huang
AI-Enabled Personalized Learning Path Optimization for Smart Open Education:  
A Simulation-Based Study����������������������������������������������������������������������������������������������������������������������������������370

Xiaoguang Yu, Tiantian Liu, Yiming Cai, Zhiteng Zhao, Yuesong Li
Design and Development of a Multidisciplinary Intersection Multi-Mentor Collaborative  
Teaching Platform�����������������������������������������������������������������������������������������������������������������������������������������������376

Mei Gao, Feng Jing, Yao Su, Mo Li, Jian Tong
CoE-Frame: A Modular Agent Framework for Multi-Step Diagnosis in Vocational Education������������������������384

Jirui Dong, Shanshan Cheng
Large Language Models as a Tool for Differentiated Instructional Content Generation in History�������������������390

Xuefeng Ao, Guihong Hou, Xiaoping Tian, Dapeng Huangfu
Measuring Teacher Competency in Vocational Undergraduate Institutions: An AHP-Based  
Multidimensional Framework�����������������������������������������������������������������������������������������������������������������������������397

Yuanlin Wu, Huajun Zheng
Paradigm Construction for Human-Machine Dialogic Learning: Model Design, Prompt Strategies,  
and Implementation Pathways Based on Generative AI�������������������������������������������������������������������������������������404

Lamei Wang, Qingchun Bai, Yuanyi Qi
Research on the Digital Literacy Evaluation Model for Physical Education Teachers in the Context  
of Digital Education��������������������������������������������������������������������������������������������������������������������������������������������411

Wenhai Kou, Yichang Zhao, Aiqing Zhu, Wenkai Yang, Huijun Ma, Da Liang
Exploring the Application of Digital Human Technology in ASEAN Language Education: Design  
of a Virtual Teacher Interaction System Based on UE5��������������������������������������������������������������������������������������420

Yujing Huang, Shangying Yang, Ting Zhang, Hongyue Wei, Si Xie

●	� Chapter 2 – Educational Data Intelligence and Analytics

Exploration and Practice of Course Score Prediction Model Based on Random Forest Algorithm�������������������425
Jiayang Tong

Student Behavior Analysis in Intelligent Education Systems: Application and Evaluation of Object  
Detection Algorithms������������������������������������������������������������������������������������������������������������������������������������������430

Ying Zang, Yuming Zhang, Xinda Yu, Tingmin Liu, Runlong Cao, Qingshan Liu



viii

From Causal Loops to Computer-Aided Simulation: A Python-Driven System Dynamics Study on  
Enhancing Digital Literacy among Foreign Language Teachers in China’s Vocational Universities����������������435

Pingping Wang, Jun Zeng
Optimizing the Synergistic Mechanisms of the Enrollment-Training-Employment Chain in Vocational 
Undergraduate Education: A System Dynamics Approach Based on Empirical Simulation�����������������������������443

Hua Guo, Jun Zeng
Research on the Application of Data Mining Technology in the Evaluation of Vocational Skills  
Training Service Quality�������������������������������������������������������������������������������������������������������������������������������������451

Rulun Peng, Yunwen Liu
Perceived Security and the Adoption of Academic Technology: An Extended TAM Study of OGMS�������������457

Nhan Le Nguyen Thien, Luan Trong Nguyen
Online Experiential Learning with AI Support: A TAM-Based Study of Student Attitudes and Usage�������������464

Minh Huynh Vo Duy, Luan Trong Nguyen
A Knowledge Graph-Based Approach to Aligning ESP Curriculum with Dynamic Industry Needs  
and Talent Profiles�����������������������������������������������������������������������������������������������������������������������������������������������470

Can Guo
Factors Affecting Ai Technology Adoption for Higher Education: Evidence from University Students�����������475

Tuyen Ho Ngoc Kim, Luan Trong Nguyen
A Technology-Driven PLS-SEM Analysis of Platform Quality and Behavioral Intention in  
Vietnamese Higher Education�����������������������������������������������������������������������������������������������������������������������������483

Kim Loc Tran, Luan Trong Nguyen
A Technology-Driven Extension of the Knowledge-Attitude-Practice Framework for  
E-Learning Continuance�������������������������������������������������������������������������������������������������������������������������������������489

Tran Kim Loc, Luan Trong Nguyen
Academic Prediction and Intervention Using Machine Learning Technology Combined with WE  
Learn Online Learning Data�������������������������������������������������������������������������������������������������������������������������������496

Huijuan Xu
Research on an Intelligent Diagnosis Model for the Matching Degree of Supply and Demand in  
Vocational Education Talents Based on Multi-source Data Mining and Natural Language Processing������������502

Haijian Zhang, Dan Sun
Research on a Continuous Usage Model for Distance Education Based on TAM and  
Self-Determination Theory���������������������������������������������������������������������������������������������������������������������������������508

Liang Feng
Predicting Public Perception of Information Technology Enhanced Vocational Education Aid  
Using Random Forest Algorithm: A Case Study of Xinjiang 1+X+Y Model����������������������������������������������������516

Ruifeng Wang, Mengting Chen, Xiaodan Liang, Shida Chen
Computational Modeling of the Path of Research Anxiety Alleviation: The Mediating Model of  
Research Self-Efficacy����������������������������������������������������������������������������������������������������������������������������������������522

Leqiang Shao
A Knowledge Graph and Semantic Encoding-Based Framework for Association Modeling and  
Personalized Recommendation of Vocational Education Resources������������������������������������������������������������������528

Yujie He, Wei Chen
Attribution Analysis of Mathematics Academic Achievement Difference Based on Education Big Data���������533

Jiamin Deng



ix

An Empirical Study on the High-Quality Cultivation of Foreign Language Talents in Higher  
Vocational Colleges in Guangdong: Using the Random Forest Algorithm��������������������������������������������������������539

Jinfeng Liao
The Impact of Artificial Intelligence Literacy on Students’ Social-Emotional Competence:  
An Empirical Study Using Random Forest Feature Importance Modeling��������������������������������������������������������546

Huiying Zhang, Xudan Xiao, Jing Zhang
Research on the Compatibility of Engineering Education Accreditation and Enterprise Recruitment 
Competency Demands - LDA Model-Based Text Mining of Enterprise Recruitment Data������������������������������552

Chao Wei, Aiping Xu, Yan Jiang
Deciphering Cognitive Drivers of ECE Support via Random Forest and K-Means Clustering�������������������������561

Haonan Ji, Qiong Bai
Enhancing Language Service Education with Literary Narratives: An XGBoost Regression Approach�����������566

Jia Liu, Hamoud Yahya Ahmed Mohsen
Analyzing the Impact of Teacher Digital Literacy on Student Self-Directed Learning: A K-Means  
Clustering Approach�������������������������������������������������������������������������������������������������������������������������������������������574

Aiqin Li, Dan-Hua Liu, Youtong Li
An Explainable Ensemble Learning System for Student Cognitive Diagnosis: An XGBoost-SHAP  
Joint Modeling and Interpretability Framework�������������������������������������������������������������������������������������������������580

Rui Tan, Xiaying Cao
Research on Constructing a Machine Learning-Based Behavioral Analysis Model for College Students��������586

Jing Shi
Breaking the Career Counseling Barrier: An XGBoost-SHAP Framework for Interpretable  
Temperament-Major Alignment in Western China’s Disadvantaged Vocational Education������������������������������591

Shuangshuang Xu
Machine Learning–Driven Evaluation of Innovative Development Paths for Computer Majors  
in Private Universities�����������������������������������������������������������������������������������������������������������������������������������������597

Jinfeng Xiao, Dan Guo
Beyond Economic Wealth: Unraveling Multi-Dimensional Determinants of AI Preparedness  
Through XGBoost and SHAP Analysis��������������������������������������������������������������������������������������������������������������602

Shiyuan Xu, Junwei Yuan, Menghui Si
Regional Security Risk Assessment Using Uppsala Incident Data: Integrating Spatial Diffusion  
Models with Adaptive Machine Learning for Strategic Intelligence������������������������������������������������������������������608

Shiyuan Xu, Junwei Yuan, Menghui Si
Transformational Leadership and Teachers’ Intention to Adopt AI in Education: The Serial Mediation  
of Collegial Support and AI Literacy������������������������������������������������������������������������������������������������������������������614

Xingyu Lin, Rong Li, Aida Hanim A. Hamid, Mohamed Yusoff Mohd Nor, Tianchan Luo
Behavioral Clustering and Mechanism Modeling of the Long-Term Sunshine Sports Program in  
Chinese Universities�������������������������������������������������������������������������������������������������������������������������������������������620

Biaoqi Xu, Ningjiang Bin
Locality-Driven Architectural Education in the Digital-Intelligent Era: A PCA–GMM Analysis  
of a Regional Design Curriculum�����������������������������������������������������������������������������������������������������������������������628

Chen Yao



x

Building a Model for Assessing the Cultural Influence and Predicting the Vitality of College  
Student Clubs Based on Social Network Analysis���������������������������������������������������������������������������������������������634

Yan Lin, Yu Meng, Yan Yang
Current Status and Improvement Pathways for Digital-intelligence Literacy Among Secondary Vocational 
Teachers: Based on K-means++ Clustering and One-Way ANOVA Analysis of 1238 Samples������������������������641

Yuheng Yao, Xiangjie Zheng, Pingzhang Gou
A BERT-BiGRU-Based Intelligent Identification Model for Negative Affects in English Learning  
among Higher Vocational Students���������������������������������������������������������������������������������������������������������������������647

Li Yu, Jinghua Jiang
Application of Neural Network Models Based on Multi-Objective Optimization in the Sustainable  
Evaluation and Intervention of Educational Equity��������������������������������������������������������������������������������������������654

Yuying Jiang, Shan Luan, Mario Di Nardo
Research on Intelligent Scheduling Algorithm and Learning Path Optimization of Physiology  
Curriculum Module in Vocational Colleges��������������������������������������������������������������������������������������������������������659

Ying Yuan, Yuanyuan Yu
Modeling Medical Students’ Digital Health Learning Needs through Random Forest within  
Outcome-Based Education����������������������������������������������������������������������������������������������������������������������������������664

Haiyang Zhang, Siqi Li
Construction of Non-Commissioned Officer Post Competency Atlas Based on Factor Analysis and  
Random Forest Algorithm����������������������������������������������������������������������������������������������������������������������������������669

Dinggen Xu, Wenqiang Xu, Xiaoyu Wang, Shuai Cui
Big Data-Driven Personalized Learning Path Recommendation via Knowledge Graph and  
Multi-Source Educational Data Fusion���������������������������������������������������������������������������������������������������������������675

Muchao Chen, Junkai Huang, Weike Chen
Predicting Student Adaptation in Digital Engineering Education via Random Forest Regression��������������������680

Chunyi Yu, Yiran Lv, Hong Zeng
Efficiency Analysis of Financial Investment in Higher Education in Guangdong Province: Based on  
DEA and Machine Learning Feature Selection��������������������������������������������������������������������������������������������������686

Wencheng Wang, Qiang Wan
Large-Scale Multi-Dataset Analysis for Classical English Poetry Generation: A Comparative Deep  
Learning Framework with Enhanced Computational Approaches���������������������������������������������������������������������692

Zhuoyi Xu, Lin Ma
Research on the Application of Keyword Extraction Algorithm in Campus Market Hotspot Analysis�������������698

Ran Huang, Zongjun Wang, Guangqiang Diao, Dandan Dong
PCA–K-Means–Random Forest–Based Analysis of AI Empowerment in Higher Education: Paradigm  
Shifts and Implementation Strategies�����������������������������������������������������������������������������������������������������������������703

Fei Cai, Jie Wen, Weijie Chen, Zhiqiang Pan, Wanyu Chen
Analysis and Mining of Curriculum Ideological and Political Elements Based on the Apriori Algorithm��������709

Wanting Ji, Zhiwei Sun
Application Study of Virtual Training Systems in National Defense Equipment Instruction  
Enhanced by K-Means Clustering and Random Forest Modeling���������������������������������������������������������������������715

Rong Li, Zhen Deng, Yingchun Li, Haijing Zheng, Laixian Zhang, Mengci Li, Rui Zhu



xi

From General Knowledge to Specialized Skills: Logistic Regression and Random Forest Analysis  
of a Localized AI General Education Course for Performing Arts Students������������������������������������������������������722

Peipei Song
Research on an Early Prediction Model for the Optimal Choices of University Students’ Employment  
and Entrepreneurship Based on Machine Learnings������������������������������������������������������������������������������������������728

Tengfei Zha
A Random Forest–Based Study on Predicting Learning Outcome Attainment in AI-Empowered  
Studio-Integrated Teaching���������������������������������������������������������������������������������������������������������������������������������737

Mengmeng Linghu
Explainable Intelligent Audit Risk Assessment with Causal Graph Modeling and Causally  
Constrained Representation Learning�����������������������������������������������������������������������������������������������������������������743

Jianlin Lai, Chen Chen, Jingjing Li, Qingmiao Gan
Application Research on Precise Teaching of Ideological and Political Courses in Colleges and  
Universities Based on Educational Data Mining������������������������������������������������������������������������������������������������750

Fahua Zeng, Mei Li, Yong Wang, Lihua Zhan
A Data-Driven Curriculum Optimization System Using Interpretable Machine Learning:  
A Case Study of Water Supply and Drainage Engineering Technology�������������������������������������������������������������756

Zhuoran Wang, Meiqiong Wu, Cong Peng, Junhong Liu, Rujia Li, Na Wen, Fuwang Lin
Exploring the Impact of Drone-Integrated STEM Courses on Middle School Students Using K-means 
Clustering Analysis: Insights into Scientific Attitudes, Perceptions, and Career Aspirations����������������������������761

Yuwei Chen
Research on the Generation of Digital Portraits of Teachers’ Teaching Abilities Based on the Concept  
of Fuzzy Evaluation and K-Means ++ Clustering Algorithm�����������������������������������������������������������������������������767

Li Wang, Chenyu Xue
Evolution, Hotspots, and Future Trends: A Systematic Analysis of the “AI + Writing” Research Field  
Based on Knowledge Graph�������������������������������������������������������������������������������������������������������������������������������772

Chao Luo, Jiewen Qin
The Influence of College Students’ Self-Learning Ability on Generative AI Tool Acceptance:  
An Empirical Study Based on the SEIR-GA Model�������������������������������������������������������������������������������������������778

Yinshun Zhang, Qiang Wan, Wei Ji
A Citespace-based Analysis of Generative AI’s Application In Education��������������������������������������������������������784

Jiancong Gong, Zhiping Li, Yu Sun
A Transformer-BiLSTM Hybrid Model for Automated Foreign Language Speaking Assessment in  
Industry-Education Integration Training�������������������������������������������������������������������������������������������������������������790

Lirong Jiang
A Study on the Driving Effect of Immersive Short Videos on Gen Z’s Cultural Engagement and  
Visiting Behaviour in Museum Digital Communication������������������������������������������������������������������������������������795

Zhiwei Lin, Xinyue Miao
A Hybrid ENFCNN Model for Predicting Student Performance in MOOCs�����������������������������������������������������801

Renjiang Lv, Bin Wen
Contrastive Learning Based Multidimensional Automatic Annotation Model for College English  
Teacher Feedback������������������������������������������������������������������������������������������������������������������������������������������������808

Bingyu Sun, Han Chi



xii

Research on the Optimization Path of Front-End Talent Cultivation in Vocational Colleges  
Based on Recruitment Data Mining and LSTM Model Analysis�����������������������������������������������������������������������815

Dongxing Wang, Kunquan Ye, Meiman Li
Reinforcement Learning based Personalized Training Method for Computer Programming Courses��������������821

Longzhe Han, Lianghong Lin, Yingying Wang, Rong Hu
Re-examining the Pedagogical Efficacy of GenAI in Vocational Chinese Teaching by Cluster Analysis���������826

Jingyi Cao
Beyond Algorithms: K-means–Driven Insights into a Technological and Educational Approach to  
Digital Well-being�����������������������������������������������������������������������������������������������������������������������������������������������833

Ling Fang, Chenjie Zhang, Xiaoyuan Xu, Wenji Dai
Trends and Focus of Mobile-Assisted Language Learning Studies (2010-2024): A Bibliometric Analysis����������839

Hailong Li, Yingying Xu
A K-means–Driven Analysis of Online Learning Experience under Intelligent Media Convergence  
within the U-DNIMFC Framework��������������������������������������������������������������������������������������������������������������������845

Peipei Liang
A Quantitative Model for Evaluating Curriculum Alignment with ACBSP International Standards:  
An NLP-based Approach������������������������������������������������������������������������������������������������������������������������������������850

Han Huang, Shan Wu, Chenyu Jia
Comparative Effectiveness of Virtual Reality Technical Affordances on English Learning:  
A Meta-Analysis�������������������������������������������������������������������������������������������������������������������������������������������������858

Xinyuan Chen, Yongbin Hu, Ziyun Li
Analysis of the Popularity Mechanism of Online Courses Based on Configuration Analysis���������������������������866

Qian Wang
Artificial Intelligence Technology Empowers Cyberbullying Text Detection: Research Trends  
and Hotspot Mining from a Bibliometric Perspective����������������������������������������������������������������������������������������874

Jiafu Hu, Muheyat Niyazbek, Yufei Xue, Hankiz Yilahun

●	� Chapter 3 – AI in Disciplinary Education

AI-empowered the Mixed Teaching Practice of Digital Signal Processing Course�������������������������������������������881
Xiaoling Yang, Jintian Zhang, Yujuan Si, Ying Sun, Wenjing Zeng, Mengting Liu

DCIRV Based on AI For Ed-comm In Asia and Europe�������������������������������������������������������������������������������������887
Deni Darmawan, Elizabeth Gardere, Ence Surahman, Cecep Kustandi, Gafurdjan Mukhamedov, 
Khimmataliev Dustnazar Omonovich, Jabbor Usarov, Ergashev Rustam Raximovich

Real-time Deep Learning Motion Analysis for Basketball Skill Training����������������������������������������������������������892
Lin Huang, Jing Chen

Generative AI in Entrepreneurship Education and Digital Entrepreneurial Intention: The Mediating  
Role of Digital Entrepreneurial Self-Efficacy�����������������������������������������������������������������������������������������������������898

Xueqing Fang, Minjie Yang, Yi Cheng
Optimizing Legal Talent Training in Southern Xinjiang through Generative AI and  
Statistical Algorithms������������������������������������������������������������������������������������������������������������������������������������������904

Shaochong Guo, Dilinuer Muhetaer, Tingting Zhang, Jinyan Shu



xiii

A Human-AI Hybrid Framework for Stylistic Analysis: Bridging AI and Humanities Education��������������������909
Jie Zou, Yuantong Cai

Research on the Application of Virtual Reality Technology in Architectural English Teaching������������������������916
Junzhu Wu, Lieke Lv

Research on the Application and Development of Artificial Intelligence Technology in Vocational  
Graphic Design Programs�����������������������������������������������������������������������������������������������������������������������������������924

Qi Wang, Qiudong Yu, Rongsheng Zhou
Application of IOT Technology in Elevators and Its Impact on Professional Talent Cultivation����������������������930

Zhenzhen Liu, Yuncai Shi, Dongping He, Yongfa Xiao, Xiaolei Yang, Jingxu Xuan,  
Yanqing Teng, Shucun Liang

From Startup Intention to AI-Enabled Digital Execution: Modeling How Students Turn Business  
Ideas into Early Computational Action���������������������������������������������������������������������������������������������������������������938

Ngan Kim Ta, Luan Trong Nguyen
An AI-Driven Teaching Reform Model for Engineering Education: A Case Study of the Android Course������946

Deyu Tong, Fumin Ma, Wei Lin
A Study on the Application of Generative AI in the Transitional Teaching of Scratch-Python  
Children’s Programming�������������������������������������������������������������������������������������������������������������������������������������952

Jiabao Lu, Lujun Zheng
Research on Pathways for Smart Aesthetic Education Development in Higher Education Institutions  
Under Digital Virtual Technology�����������������������������������������������������������������������������������������������������������������������959

Yunxia Zhu
Research on the “Three Dimensions and Three Integrations” Teaching Method of the Course  
“Database Principles and Applications” under the Background of New Engineering���������������������������������������965

Guoyan Zhang, Wenjuan Zhao
Construction and Optimization of a “Competition-Driven Learning” Model for Packaging  
Engineering Based on the Integration of Knowledge Graphs and Computer Technology���������������������������������971

Yanchi Liu, Jiazi Shi, Jiaqi Wei, Jingtong Yuan, Yabo Fu
Exploration of Teaching Paradigm for the History of Industrial Design Empowered by Generative  
Artificial Intelligence������������������������������������������������������������������������������������������������������������������������������������������977

Yue Zhou, Hanyang Leng
Artificial Intelligence Empowers Hybrid Teaching Reform of Finance and Economics Courses in  
Universities: A Case Study of Cost and Management Accounting at South China Business  
College Guangdong University of Foreign Studies��������������������������������������������������������������������������������������������984

Jiaojiao Liu
Development and Application of a Blended Teaching Model for Ideological and Political Courses  
Based on Cloud Classroom���������������������������������������������������������������������������������������������������������������������������������989

Lu Zhao, Ying Li
Construction of Knowledge Graph for Unmanned Surface Vehicle Knowledge System: Framework  
and Application Exploration�������������������������������������������������������������������������������������������������������������������������������994

Cheng Yang, Qiang He, Jianyun Zhang, Weilai Liu
Cybersecurity Curriculum Design Based on Serious Game�����������������������������������������������������������������������������1001

Youkang Wu, Dequan Yang



xiv

AI-Enhanced Reconstruction of the “Kindergarten Class Management” Curriculum: A PCA and  
K-Means-Based Empirical Study���������������������������������������������������������������������������������������������������������������������1006

Jingshu Wang, Wanqiu Meng
Exploratory and Predictive Modeling of Aesthetic Perception in Automotive Styling: Educational  
Applications of Kansei Assessment Informationization�����������������������������������������������������������������������������������1012

Chu-Cheng Ma, Meng-Dar Shieh
AI-Assisted Simple Pendulum Experiment Teaching Design Based on YOLO�����������������������������������������������1020

Xiangrui Yue, Mengling Zhang, Andong Hong, Kai Zhang, Meng Yuan, Mengwei Chen
Innovation in Computer Algorithm Teaching within City-Level Industry-Education Integration�������������������1026

Zhang Hui
The Role of University Ideological and Political Education in Cyberspace Governance:  
A Pat h Analysis from Technical Practice to Value Leadership������������������������������������������������������������������������1030

Lingling Ding, Sifa Huang
Experimental Research of Digital Curriculum Resources Based on Finite Element Analysis�������������������������1037

Huagang Liu, Jinru Ma
The Application Exploration of Metaverse Technology in the Educational Reform of Computer  
Science Courses������������������������������������������������������������������������������������������������������������������������������������������������1044

Xiaoshuang Liu, Jianfeng Li, Ye Liu, Xiaoming Liu
Sustainable Approaches to Action Recognition and Evaluation of Practical Skills Training for  
Engineering Students Using Convolutional Neural Networks�������������������������������������������������������������������������1050

Yuying Jiang, Shan Luan, Mario Di Nardo
Research on the Construction of AI Innovation Center for Maritime Majors Based on  
Professional Graph��������������������������������������������������������������������������������������������������������������������������������������������1055

Zonglin Yang, Qiang Gao
Feature Extraction and Style Transfer of Shandong Traditional Folk Music Based on Deep Learning:  
A Study on the Application of AI in Music Education�������������������������������������������������������������������������������������1061

Kefeng Deng
University Libraries as Hubs: Model of Building a Collaborative Ecosystem for University-wide  
AI Literacy Education���������������������������������������������������������������������������������������������������������������������������������������1065

Xinyan Liu, Sha Lu, Daguang Gan
How to Improve Learning Effectiveness (LE) in the Experimental Course (EC) of Liberal Arts How  
to Improve LE in EC of Liberal Arts Based on the Technology Acceptance Model����������������������������������������1071

Fan Ouyang, Hong Zheng
A Deep Learning-Based VR Training Scene Generation Model for Prefabricated Building Decoration  
and its Educational Effectiveness Evaluation���������������������������������������������������������������������������������������������������1078

Chaonan Qiu
Large-Language-Model-Supported BOPPPS Teaching for Maritime ESP: A Quasi-Experimental  
Study in a Chinese Vocational College�������������������������������������������������������������������������������������������������������������1084

Jie Wang
Research on Curriculum Reform for Computer Science and Technology under the Background  
of Emerging Engineering Education�����������������������������������������������������������������������������������������������������������������1091

Li Liu, Ziwei Kong, Hongli Yuan, Juan Liu



xv

AI Empowered Integration of Industry and Education: Construction and Empirical Study of Training  
Mode for Aviation Maintenance Field Engineers���������������������������������������������������������������������������������������������1098

Ying Xiao, Jinshou Shi, Weichong Lin
The Implementation of Semantic Analysis Technology in Personalized Advertising Targeting����������������������1107

Guo Li
Evaluation System for Physical Training of Modern Emergency Rescue Populations Supported by  
Big Data Technology���������������������������������������������������������������������������������������������������������������������������������������� 1112

Qiyang Zou, Pengfei Ying, Hao Wu
Unpacking the Links between AI-Based Teaching Tools and Teacher Burnout: Evidence from  
Teachers in Basic Education�����������������������������������������������������������������������������������������������������������������������������1120

Yaqi Wang, Chi-Kin Lam
Training Mode Innovation of Intelligent Interactive Design Talents in Higher Education under the  
Background of Artificial Intelligence����������������������������������������������������������������������������������������������������������������1125

Chunmiao Guo
Research on the Instructional Practice of AI Agent-Enabled Senior High School English Listening and 
Speaking: A Random Forest-Supported Dialogic Intervention for Telling China’s Stories�����������������������������1130

Qiuyu Ye, Yueying Li
Fostering Green Consumption Intention in Adolescents: The Impact of Immersive Virtual Reality  
Experience through Emotional Resonance and Value Co-creation������������������������������������������������������������������1135

Rong Li, Lingmin Guo, Xingyu Lin, Song Jin, Muxue Yao
A Data-Driven Study on AI-Empowered English Teaching: Implementation, Effectiveness, and  
Machine Learning Insights�������������������������������������������������������������������������������������������������������������������������������1140

Jiaorong Lyu
AI-Augmented Learning in Translation Education: An Analysis of Model Performance and  
Pedagogical Appropriateness Based on Automated Evaluation Metrics����������������������������������������������������������1146

Yiting Xu, Jie Chen, Yameng Pan
AI-5E Dual-Drive Model: A Practical Approach to Cultivating STEAM Literacy in IoT Majors at  
Vocational Colleges������������������������������������������������������������������������������������������������������������������������������������������1152

Xiangjie Zheng, Yuheng Yao, Pingzhang Gou
Developing an Intercultural Technical Communication Module for Cross-Border E-Commerce:  
A Fuzzy Delphi Study���������������������������������������������������������������������������������������������������������������������������������������1157

Weiqi Liu, Xuxin Huang, Kejia Zhu, Yilin Zou
Towards Generalizable Motion Evaluation in Digital Arts Education: A Zero-Shot Agentic Framework�������1166

Min Tang
Design and Application Research of Virtual Piano Teaching Resources Based on Augmented Reality����������1172

Shihui Li
Research on the Construction and Practice of Blended Teaching Mode for the Course of Automatic  
Speed Control System Driven by AI�����������������������������������������������������������������������������������������������������������������1177

Qianqian Pei, Wei Chen
Triple-Dimension Integration Teaching Model for Web Design Courses: Industry-University  
Collaboration Oriented Reform and Validation������������������������������������������������������������������������������������������������1184

Ming Liu, Yehui Li



xvi

Validation of an AI-Driven Model for Enhancing Debugging Capabilities in Java Web  
Development Teaching�������������������������������������������������������������������������������������������������������������������������������������1193

Lin Peng, Li Yu
Research Context and Trends of Artificial Intelligence Literacy among Higher Education Teachers in  
China–A Bibliometric Analysis Based on CiteSpace���������������������������������������������������������������������������������������1199

Dan Zhao, Jing Ji
AI-Driven Talent Cultivation Model for Fintech Programs in Higher Education: Strategies Aligned  
with Employment Market Demands�����������������������������������������������������������������������������������������������������������������1203

Xiuli Jing, Xuying Chen, Luying Chen, Wei Li
Research on the Development and Application of VR-Based Ideological and Political Education  
Resources for Vocational College Courses�������������������������������������������������������������������������������������������������������1211

Bingzhan Liu, Kun Cheng, Dongying Wang
Creative Image Synthesis Method Based on Neural Style Transfer and Content-Aware Techniques  
for Sustainable Graphic Design������������������������������������������������������������������������������������������������������������������������1216

Xiaoju Mu, Zhu Deng, Wen Zhang, Fengjiao Zhou
Generative AI-Enabled Project Incubation Teaching Design and Practice in IoT Wireless  
Communication Courses: A Case Study of 5G-NR UAV Logistics System�����������������������������������������������������1221

Hengyi Sun, Liang Yu, Xingcan Feng, Xiaochen Zhang
Understanding Student Misuse of AI Tools: A Cognitive Science and Cybersecurity Perspective������������������1228

Danita Samuel Prakash, Chukwuebuka Johncollins Onyechi
Teaching Design and Application of Quantitative Assessment on Electronic Reconnaissance Threats����������1234

Nan Shen, Yangjie Wei, Junwei Qin
Exploring the Effect of a Customized Doubao Speaking Assistant on Willingness to Communicate  
among Chinese EFL Undergraduates����������������������������������������������������������������������������������������������������������������1240

Yanhong Zhu
Exploration on Teaching of Computer Club for Non-Commissioned Officers in Military Academies  
Under Cloud Services���������������������������������������������������������������������������������������������������������������������������������������1246

Yao Yao, Zihan Zhang, Chengzhi Zhang, Ziheng Ban, Yu Zhou, Ziyue Zhou
Analysis of Ideological and Political Needs for Construction Cost Courses Based on the Ideal Point  
Multi-Attribute Attitude Model�������������������������������������������������������������������������������������������������������������������������1251

Hong Hou
From Tools to Partners: A Bibliometric Analysis of the Paradigm Shift in AI-Supported Creativity  
Cultivation in Higher Education�����������������������������������������������������������������������������������������������������������������������1257

Yiyang Gao, Tingting Yang, Lihui Cao, Xianyun Fang, Li Ma
GAI-Driven STEAM Project-Based Teaching Model: A Case Study of the AI-Enabled Personalized  
Learning Path Optimization for Smart Open Education: A Simulation-Based Study “Web Design  
and Production” Course������������������������������������������������������������������������������������������������������������������������������������1271

Funing Yang
Research on the Teaching Reform of Financial Statement Analysis Course with Knowledge Graph�������������1275

Yin Lan
The Teaching Exploration of Digital Intelligence Empowered Artificial Intelligence Course�������������������������1284

Conghui Ma, Yuqiang Fang, Yurong Huo, Qiang Li, Songtao Wang



xvii

Research and Practice on the Innovation of Engineering Mathematics Teaching Model Empowered  
by Artificial Intelligence�����������������������������������������������������������������������������������������������������������������������������������1290

Jian Du, Xue Lu, Kaiwen Si, Lijuan Du
AI-Driven Performance Improvement for Library Reading Promotion: A Cumulative Rewards  
Approach�����������������������������������������������������������������������������������������������������������������������������������������������������������1296

Siyu Xia
A Preliminary Study on AI-Empowered Machine Learning Related Curriculum Construction����������������������1301

Rongxuan Lai, Feifan Liao, Zhenyi Wang, Yuan Yuan, Li Zou
Reconstructing Traditional Art Teaching Models through Generative AI Tools����������������������������������������������1309

Bin Cui
Integrating Artificial Intelligence and Big Data for Tailored Ideological Education in Universities���������������1313

Shoufeng Liu, Mengfan He
Investigation into the Combination and Implementation of Virtual Reality and Artificial Intelligence  
in Sports Dance Instruction�������������������������������������������������������������������������������������������������������������������������������1319

Feifei Yan
Analysis of College Students’ Acceptance of Artificial Intelligence Learning Resources and Its  
Influencing Factors Based on The TAM Model������������������������������������������������������������������������������������������������1325

Jing Cui, Wenqian Qi, Changli Xu, Xinru Chen, Ning Xin, Chao Liu, Minerva De Ala



xviii

 

XVIII  

Preface 
The 2025 3rd International Conference on Information Education and Artificial Intelligence 

(ICIEAI 2025) was successfully held in Guangzhou, China, from December 12 to 14, 2025. The 
conference brought together scholars, educators, researchers, and industry practitioners from 
around the world, reflecting the rapid development and growing importance of digital education, 
artificial intelligence, and intelligent learning technologies in the era of educational 
transformation. 

ICIEAI 2025 focused on the deep integration of informatization and artificial intelligence with 
modern education. Key themes included AI-empowered teaching innovation, smart education 
platforms, data-driven learning analytics, human–computer collaborative learning, intelligent 
educational tools, and the digital transformation of basic, vocational, and lifelong education. The 
conference provided a high-level international platform for presenting cutting-edge research, 
sharing practical experiences, and fostering interdisciplinary collaboration among academia, 
industry, and educational institutions. 

The conference featured five keynote speeches delivered by distinguished experts. Prof. 
Haoran Xie discussed emerging advances in AI-driven educational technologies and intelligent 
learning systems. Prof. Xinguo Yu presented core breakthroughs and ecosystem development in 
digital intelligence technologies for mathematics education. Prof. Dong Huang introduced recent 
progress in large-scale graph learning and its applications in intelligent education. Prof. Kai Liu 
examined the logic and technological pathways through which artificial intelligence is reshaping 
the rule-of-law ecosystem. Prof. Xiaoli Li explored the connection between novice programming 
feedback and industrial time-series intelligence. These keynote presentations offered valuable 
insights into both theoretical advancements and practical innovations across the fields of 
informatization education and artificial intelligence. 

In addition to keynote speeches, ICIEAI 2025 organized extensive oral and poster presentation 
sessions covering a wide range of topics, including AI-supported e-learning, educational big data, 
intelligent curriculum design, digital literacy development, AI-enhanced teaching platforms, and 
interdisciplinary applications of machine learning in education. The diversity and depth of the 
presented work reflect the accelerating integration of AI technologies into educational research 
and practice. 

A total of 407 manuscripts were submitted to ICIEAI 2025, of which 214 were accepted after 
rigorous peer review. The papers included in this proceedings volume represent high-quality 
research contributions from scholars and practitioners worldwide. These works span theoretical 
frameworks, empirical studies, algorithmic innovations, system design, and practical educational 
applications, offering valuable references for researchers and professionals in information 
education, artificial intelligence, educational technology, and related fields. 

This proceedings volume captures the latest developments and emerging trends in intelligent 
education and AI-driven learning technologies. We believe the collected papers will inspire 
further research, promote interdisciplinary collaboration, and support the continued advancement 
of digital and intelligent education ecosystems. 

We sincerely thank all authors, reviewers, keynote speakers, session chairs, and organizing 
committee members for their dedication and contributions, which made ICIEAI 2025 a successful, 
influential, and inspiring academic event. 

 
ICIEAI 2025 Conference Committee 
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Abstract
In the context of globalization and the collaborative development
of regional economies, the cultivation of high-quality language ser-
vice professionals has become a critical requirement for advancing
the construction of the Hainan Free Trade Port in China. Based
on the theoretical perspective of language-culture symbiosis, this
study intends to build a two-track training track including “lan-
guage transformation” and “cultural mediation” to compensate
for the deficiencies of language service education, cutuespecially
low cultural literacy and weak practice orientation. In terms of
methodology, this research constructs a modular teaching program
structured around scenario-based literary translation workshops,
interdisciplinary coursework, and internships with regional cul-
tural enterprises. To validate this model, a stratified survey was
administered to 378 stakeholders-comprising students, educators,
and industry practitioners recruited via institutional networks-and
analyzed using the XGBoost Regression model to explore the in-
fluencing factors of students’ cultural awareness and professional
capability. Finally, the XGBoost Regression model is applied to ana-
lyze the collected data in order to explore the influencing factors of
students’ cultural awareness, intercultural communication ability,
and high-level language service ability. The empirical results show
that the inclusion of literary narratives embedded in AI-based digi-
tal tools such as natural language processing and virtual/augmented
reality can improve students’ cultural sensitivity, communicative
flexibility, and professional performance. These results indicate
that a narrative-based, data-driven model of language service ed-
ucation meets the strategic needs of the Hainan Free Trade Port,
and this model also shows high replicability and scalability in other
multilingual and multicultural educational practices.
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1 INTRODUCTION
The building of Hainan Free Trade Port [1] is a major project in
the new round of reform and opening-up in China. Hainan will
function as a highly liberalized platform for trade, investment, and
cross-border people flow. A corresponding high-level language
services system is vital for international trade and tourism, foreign
investment and engagement, and for people to be not only good
transmitters of accurate meanings across cultural boundaries but
also intermediaries of culture. However, the development of lan-
guage service talent in China still has a long way to go. Multilingual
education is mainly focused on widely used languages like English,
French, and Spanish [2], while the enrollment of non-dominant
languages, particularly those of Belt and Road countries, is very
limited. There is also a shortage of practice-oriented instructors,
limiting the supply of qualified language service professionals [3].
Surveys conducted in enterprises have repeatedly pointed out the
gaps in intercultural communication, industry-specific knowledge,
and technical proficiency in CAT and AI enabled tools.

International experience can provide instructive examples for the
development of language services in China. Comparative studies
from establishedmultilingual hubs, such as the European Union and
Singapore, demonstrate the efficacy of holistic models that integrate
linguistic and cultural literacy. However, unlike these regionswhich
often focus on dominant global languages, the Hainan Free Trade
Port faces the unique challenge of servicing under-represented
’Belt and Road’ languages, requiring a more adaptable pedagogical
model. By contrasting these established approaches with Hainan’s
specific needs, this study proposes a narrative-based framework
that addresses the documented gaps in cultural mediation often
found in purely vocational training [4]. Universities in Europe,
Australia, and other regions have incorporated literary narratives
and cultural studies into translation and language service education.
Empirical studies have shown that students exposed to literary

https://orcid.org/0009-0001-3201-1973
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narrative-based instruction have improved in terms of cultural
sensitivity and cross-cultural adaptability.

In this context, the Hainan Free Trade Port, which is a highly lib-
eralized trade platform, offers an excellent opportunity to conduct
empirical studies. Based on the theory of linguistic and cultural
symbiosis, language services are redefined as a dual process of “lan-
guage transformation” and “cultural mediation.” Literary narratives
are redefined as abundant symbolic resources, carriers of histori-
cal memory and value references, and key resources for cultural
literacy and interpretive competence.

Meanwhile, rapid development in educational data mining and
learning analytics provides methodological opportunities to evalu-
ate innovations in language service education. Machine learning
methods, especially tree-based ensemble methods, are increasingly
used to predict students’ academic performance and identify the
determinants of learning outcomes. The XGBoost Regression model
[5] is particularly suitable because of its high prediction accuracy,
ability to capture nonlinear relationships, and interpretability of
feature importance. The application of XGBoost on questionnaire
data from language service education is possible and makes it pos-
sible to quantitatively model how different curricular and contex-
tual factors, such as literary narrative-based instruction, regional
practicum opportunities, and digital tools [6], jointly affect stu-
dents’ cultural awareness, intercultural competence, and advanced
language service skills, thereby filling the gap in the rigorous and
quantitative evaluation of narrative-based instruction.

Faced with these opportunities and challenges, this study is con-
ducted in response to the Hainan Free Trade Port in terms of a liter-
ary narratives’ pathway for culture through the insertion of literary
narratives into language service education via modular curriculum
design, interdisciplinary training, regionally rooted practice, and
AI digitalization. We analyze a large-scale questionnaire survey
of language service majors and employ XGBoost Regression to
identify and weight the important factors stakeholders consider
when supporting this model and their perceived learning gains.
The paper offers three main contributions. First, we construct a
narrative-driven and culture-oriented framework to respond to the
Hainan Free Trade Port’s strategic needs and the international trend
of multilingual education. Second, we provide empirical evidence
that the insertion of literary narratives and digital technologies
can contribute to students’ cultural literacy, intercultural adaptabil-
ity, and professional performance. Third, we show how machine
learning can be applied to extract significant educational dimen-
sions from questionnaire data, providing a data-driven reference for
the curriculum construction and policymaking of language service
education.

2 RESEARCH METHOD
2.1 Data Collection
This study distributed a designed questionnaire to collect quantita-
tive information for machine-learning analysis of the effectiveness
of literary narratives in language service education. The targeted
population were stakeholders in the field of language service ed-
ucation, including students, teachers in universities, practitioners
in language services, and other relevant professionals. The ques-
tionnaire was circulated online through institutional mailing lists,

course websites, and social media platforms for professionals. After
removal of incomplete questionnaires and obviously unreasonable
answers, 378 valid cases were retained. The final sample consisted
of 378 valid responses, including undergraduate students, graduate
students, and language-service practitioners from institutions in
Hainan and other provinces. Participants were recruited through
purposive sampling to ensure inclusion of individuals with prior
exposure to translation or intercultural communication courses,
and demographic variables such as age, gender, and academic back-
ground were recorded to support subgroup analysis.

The questionnaire, named “Questionnaire on the Effectiveness
of Literary Narratives in Language Service Education,” consisted
of 20 single-choice questions. Question 1-4 collected information
about the participants’ identity (student, teacher, practitioner in
language service, or other), highest level of education attained (from
junior college and below to doctorate), participation in language
service education (e.g., in a program of translation or intercultural
communication; yes/no), and participation in courses considered
literary-narrative-related (e.g., selected readings in English and
American literature or histories of English literature; or courses
on the society and culture of English-speaking countries; yes/no).
Question 5 collected the degree to which the respondents agreed or
disagreed with the statement: “In general, I support the inclusion
of literary narratives in the cultivation of talent in language ser-
vices.” Questions 6-20 were statements (from 1 = strongly disagree
to 5 = strongly agree, coded as five-point Likert scales) about the
following aspects: the contribution of literary narratives to the
understanding of target-language cultures, improvement of inter-
cultural communication competence, assistance in dealing with
cultural differences in translation, impact on learning motivation
and sense of professional identity, and views on themodular curricu-
lum, industry-university collaboration, and the future of language
service education.

For XGBoost Regression modeling, question 5 was defined as the
main continuous output variable representing overall support for
the inclusion of literary narratives in language service talent culti-
vation. All other questions (1-4 and 6-20) were used as candidate
explanatory variables reflecting the demographic characteristics,
educational experience, and perceived educational outcomes asso-
ciated with language service education based on literary narratives.

2.2 Data Processing
All of the questionnaire data were downloaded from the survey
website in CSV format and cleaned in a Python environment before
modeling. In step 1, we screened the raw dataset and eliminated
observations with significant missing values or obvious patterned
responses (i.e., marking the same response for all items without
variation). The cleaned dataset consisted of 378 valid observations.

Role, level of education, prior education on language service and
literary narrative courses, and prior exposure to courses on literary
narrative were categorical variables that were one-hot encoded.
The responses to items 5-20 on the Likert scale were recoded into
1, 2, 3, 4, or 5 depending on whether the person had, respectively,
the weakest, second weakest, third weakest, fourth weakest, or
strongest attitude toward the idea that literary narratives can play
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a role in language service education (i.e., the higher the number,
the more positive the attitude).

We visualized the distribution of each variable and dealt with the
few missing values by imputing the mode for categorical variables
and the median for Likert scale items. XGBoost is a tree-based
ensemble model that is not sensitive to feature scaling; therefore,
we kept the original 1-5 coding for the Likert items and only stan-
dardized the descriptive statistics/correlation matrices.

2.3 Feature Extraction
Considering that enabling effective training and enhancing inter-
pretability could benefit from not directly using each questionnaire
item as an independent input variable and conceptually related
items were aggregated into a set of higher-level features by av-
eraging scores , this study’s feature engineering process reduced
dimensionality, mitigated the multicollinearity problem that exists
between highly correlated Likert-scale items, and enhanced the
robustness of the XGBoost Regression model. Six higher-level fea-
tures were extracted as model inputs according to the questionnaire
structure and theoretical basis of language-culture integration.

1. Participant’s Profile. Respondents’ background characteristics
were summarized in this feature, which included three aspects: role
identity, highest attained education level, prior education related
to language-service and literary-narrative courses. This feature
reflected structural differences in respondents’ educational experi-
ence and professional identity that might systematically affect their
evaluation of literary-narrative integration.

2. Understanding of Target-Language Culture and Cultural Con-
notation. This feature was extracted from items measuring the
degree to which literary narratives would deepen understanding
of target-language culture and cultural connotation. This feature
reflected the cultural foundation of language service education that
was highly emphasized in the language-culture symbiosis model.

3. Intercultural Competence. This feature was extracted from
items measuring the degree to which literary narratives would
handle cultural difference, understand implicit meaning, and adapt
expression strategy in cross-cultural context. This feature reflected
the practical intercultural mediation skill that was a key component
of professional language service work.

4. Translation Mediation. This feature was extracted from items
measuring translation performance and language-culture transfer
(e.g. handle cultural difference in translation, literary translation
training). This feature reflected advanced language service skill
beyond linguistic conversion.

5. Identification of Learning Motivation. This feature was ex-
tracted from items measuring the degree to which literary nar-
ratives would stimulate learning interest, participation, sense of
belonging, and adaptability in language service field. This feature
reflected the affective impact of literary narrative on learner’s long-
term development.

6. Integrated Training. This feature was extracted from items
measuring the modular curriculum design, scenario-based teaching,
industry-university collaboration, technological support, and future
development direction. This feature reflected the integrated training
evaluation of literary narrative based language service education’s
systemic feasibility and sustainability.

2.4 Model Specification
To quantitatively assess how literary narratives influence language
service education, we use the regression algorithm Extreme Gradi-
ent Boosting (XGBoost) [7]. XGBoost is a gradient-boosted ensem-
ble of regression trees that iteratively update their predictions by
fitting additional trees to the residual errors of the current model.

In the diagram of conceptual model, the inputs to the question-
naire flow through a series of decision trees, and the outputs of
all trees are aggregated to produce the predicted support score for
integrating literary narratives.

For each respondent i with feature vector 𝑥𝑖 and target value 𝑦𝑖,
the prediction at boosting iteration t is updated as

̂
𝑦 (𝑡)𝑖 =

̂
𝑦 (𝑡−1)𝑖 + 𝑓𝑡 (𝑥𝑖) , (1)

where 𝑓𝑡 denotes the regression tree added at iteration t. XGBoost
optimizes a regularized objective function that combines the em-
pirical loss and a penalty on model complexity:

ℒ(𝑡) = ∑
𝑁
𝑖=1 ℓ (𝑦𝑖,

̂
𝑦 (𝑡−1)𝑖 + 𝑓𝑡 (𝑥𝑖)) + Ω (𝑓𝑡) , (2)

In this study, ℓ(⋅)is the squared error loss, which is appropriate
for the continuous outcome variable representing respondents’
support levels. The regularization term takes the form

Ω (𝑓𝑡) = 𝛾𝑇𝑡 +
1
2
𝜆∑

𝑇𝑡
𝑗=1 𝑤

2
𝑗 , (3)

where 𝑇𝑡 is the number of leaves in tree 𝑓𝑡, wj is the weight of
leaf j, 𝛾 and 𝜆 are regularization hyperparameters controlling tree
complexity and the magnitude of leaf weights. This design allows
XGBoost to balance data fit andmodel simplicity, therebymitigating
overfitting.

The questionnaire includes both categorical variables (e.g.,
person-characteristics such as role, educational level, prior expo-
sure to language service programs and literary narrative courses)
and items measuring cultural understanding and intercultural com-
petence, motivation, and views on curriculum development on a
Likert scale. XGBoost is well-suited to these data because it can
naturally model nonlinear relationships and high-order interac-
tions between features without strong assumptions about their
distribution. Furthermore, the score importance values produced
by the model support interpretable analysis of which aspects of lit-
erary narrative-based education most influence respondents’ level
of support for integrating literary narratives into language service
training.

2.5 Model Training and Validation
After cleaning, we had 378 usable responses available for construc-
tion of models. To rigorously evaluate the generalization perfor-
mance of the XGBoost regression model, we randomly split the
data into a training set and held-out test set. We fit the model and
tune the hyperparameters using 80% (302 cases) of the samples and
evaluate the final model on the remaining 20% (76 cases). We split
the data such that the overall dependent variable distribution was
preserved so that there was some of the dependent variable in both
the training and test sets (i.e., both sets reflect the full range of
support scores).



ICIEAI 2025, December 12–14, 2025, Guangzhou, China Jia Liu and Hamoud Mohsen

We trained and validated our models in Python using the offi-
cial XGBoost implementation. On the training set, we performed
a grid-search procedure using five-fold cross-validation to select
reasonable hyperparameters. We searched over learning rate 𝜂 ∈
{0.05,0.1,0.2}, maximum tree depth max_depth ∈ {4,5,6}, number of
boosting rounds n_estimators ∈ {100,150,200}, subsample ratio of
training instances subsample ∈ {0.7,0.8,0.9}, and column subsample
ratio of training fields per tree colsample_bytree ∈ {0.7,0.8,0.9}. We
also searched over 𝛼 ∈ {0,0.5,1.0} and 𝜆 ∈ {1.0,1.5,2.0} for L1 and L2
regularization parameters to control complexity in addition to the
learning rate.

Based on cross-validation, the best set of parameters were lr
= 0.1, max_depth = 5, n_estimators = 150, subsample = 0.8, col-
sample_bytree = 0.8, 𝛼 = 0.5, 𝜆 = 1.5. We also implemented an
early-stopping procedure based on performance on the validation
set: if the loss on the validation set did not decrease over the last
10 boosting iterations, training was stopped to prevent overfitting.
Using these parameters, we re-fit the XGBoost model on the entire
training set and evaluated it on the test set. We report mean abso-
lute error (MAE), root mean squared error (RMSE), and coefficient
of determination as measures of model performance and report
the results in the Results section. We also investigated the relative
importance of each feature as estimated by the trained model. That
is, which aspects of demographic characteristics, educational expe-
riences, and perception dimensions do respondents consider most
highly correlated with their support for including literary narra-
tives in language service education? The rankings of importance
provide a data-driven guide to iteratively improve curriculum de-
sign and to identify elements of literary narrative-based pedagogy
to prioritize in future language service training.

2.6 Hardware and Software Environment
All experiments in this study were conducted on a standalone com-
putational workstation configured to support training and evalua-
tion of machine learning models. The hardware platform featured
an Intel Core i7-13700 processor (16 cores, up to 5.2 GHz), 32 GB
system memory, and an NVIDIA GeForce RTX 3060 graphics card
with 12 GB dedicated VRAM. Although we considered a moderate-
sized dataset, we nevertheless enabled GPU support during model
training to leverage the computational power offered by GPU ac-
celeration and to allow for reproducibility if we were to explore
larger feature sets and more complex models in future work. We
conducted all data analysis, modeling, and evaluation experiments
in a 64-bit Ubuntu Linux operating system (version 22.04 LTS).
Data processing and feature encoding were implemented using
pandas (version 2.0.3) and NumPy (version 1.24.4), and we used the
XGBoost library (version 1.7.6) to construct and train a regression
model with GPU support. We used scikit-learn (version 1.3.2) to
split datasets, perform cross-validation, and provide evaluation met-
rics for each model. This configuration provided us with a stable,
efficient, and scalable hardware-software environment to conduct
the XGBoost analysis of questionnaire data in language service
education.

3 RESULT
3.1 Sample Characteristics and Data

Distribution
The final dataset comprised 378 valid responses. In terms of stake-
holder identity, students formed the largest group (56.08%), fol-
lowed by teachers (29.63%), language service practitioners (9.26%),
and other respondents (5.03%). Regarding educational background,
63.23% of participants reported a bachelor’s degree, 24.34% a mas-
ter’s degree, and 10.85% a doctoral degree, while only 1.59% had
junior-college education or below. Most respondents had direct
experience with language service education: 82.01% indicated that
they had studied in language-service-related programs (such as
translation or intercultural communication), and 73.02% reported
having taken courses explicitly focused on literary narratives or
related cultural content, including selected readings in English and
American literature, literary history courses, or courses on the
society and culture of English-speaking countries.

Items 6-20, which captured perceived educational benefits and
views on future development directions using five-point Likert
scales, showed similarly favorable distributions. Across these items,
approximately 71%-76% of respondents chose to agree or strongly
agree. Higher levels of agreement were particularly evident for
statements indicating that literary narratives deepen understanding
of target-language cultures, enhance intercultural communication
and problem-solving in translation, increase learning motivation
and professional identity, and support the integration of modular
curriculum design, scenario-based teaching, industry-university
cooperation, and technology-enhanced resource development. The
share of clearly negative responses (options 1-2) remained rela-
tively low for all items, indicating that skepticism towards literary
narrative-based approaches is confined to a small minority.

For subsequent machine learning analysis, the 378 observations
were randomly partitioned into a training set and a held-out test
set using an 80/20 split, resulting in 302 and 76 cases, respectively.
The two subsets were compared on key descriptive indicators (role
composition, educational level, prior language service education,
exposure to literary narratives, and support scores), and no sub-
stantial differences were observed. This indicates that the random
split preserved the overall structure and distributional characteris-
tics of the full sample, thereby providing a reliable foundation for
training and evaluating the XGBoost regression model described in
the following sections.

3.2 XGBoost Results Evaluation
Figure 1(a) shows the measures indicating the relative importance
of features that were produced by the method using the approach
to analysis. The method examined six factors that were included
as variables for making predictions. The factors labeled as under-
standing relating to culture and competence in situations involving
interaction across cultures received the measures indicating the
highest importance. This indicates that gains that participants per-
ceived in areas related to understanding of culture and abilities for
communication across cultures represent factors that are central
in determining the extent to which individuals in the study sup-
port the approach that integrates narratives from literature into
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Figure 1: The XGBoost Results of Evaluation: (a) The Feature Importance Score of XGBoost Regression Model; (b) Actual vs
Predicted Scatter Plot

education for language services. The factors labeled as activities in-
volving translation and connection between elements and training
that follows an integrated design showed importance at a level that
is moderate. This suggests that abilities relating to translation at an
advanced level and activities that involve connection between ele-
ments, and the way that individuals in the study assess approaches
to instruction that use modules and scenarios and collaboration
between institutions for education and settings for professional
work, represent influences that are substantial. The factors labeled
as motivation relating to identity of participants and profile features
of participants showed measures of importance that were lower
in a relative sense but were not equal to zero. This suggests that
factors relating to emotions, which include motivation for activities
involving learning and identity relating to professional work, and
differences relating to features that describe individuals, which
include role and level of education and previous training, represent
contributions that are meaningful for the process of making predic-
tions. The results that the method produced indicate overall that
gains relating to understanding and culture and abilities for practi-
cal work involving interaction across cultures represent the factors
that are strongest in determining the degree to which individuals
who are involved in this context support the approach to education
for language services that is based on narratives from literature.
Factors relating to structure and factors relating to emotions pro-
vide additional capacity for providing explanations.

Figure 1(b) shows the relationship between the actual support
measures and the values that the model using XGBoost Regression
indicates on the separate test data. The line that appears as dashed
diagonal represents the reference at forty-five degrees, where val-
ues that the model predicts would match the observed measures in
a complete manner. The points that appear as scatter are located
around this line in large part and show alignment that is positive
and clear, indicating that the model provides the means to represent
the overall pattern of support that stakeholders demonstrate for
integrating narratives from literature into education for language

Table 1: Evaluation Metrics of XGBoost

Model R2 Mean
Square
Error

Root
Mean
Square
Error

Mean
Absolute
Error

XGBoost 0.566 0.098 0.313 0.242

service. A degree of dispersion that is certain can be observed,
however, in particular in the range that is medium between ap-
proximately three point zero and four point five, where individual
values that themodel predicts deviate from the diagonal. In addition,
some measures that are high in actual terms are underestimated
to a slight degree and some measures that are relatively low are
overestimated to a slight degree, suggesting that the model shows
performance that is less accurate at the points that are extreme on
the measure. Overall, however, the distribution of points around
the line at forty-five degrees suggests that the model using XGBoost
Regression provides approximation that is reasonably good of the
actual support measures, while leaving space for improvement that
is further through construction of features that is more refined and
adjustment of parameters.

Figure 2 presents the residuals of the model using XGBoost Re-
gression that are plotted against the support measures that the
model predicts. The line that is horizontal and dashed marks resid-
ual at zero; in ideal terms, points should vary in a manner that is
random around this line if the model represents the structure that
is systematic in the data and the remaining differences are mostly
random. In the case that we examine, residuals are distributed both
above and below zero across the full range of values that the model
predicts, and no pattern that is clear as funnel shape or curved form
is observed, suggesting that there is no problem that is severe with
variation that changes or misspecification that is obvious and non-
linear. Overall, however, the group of residuals remains compact to
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Figure 2: The Residual Plot of XGBoost Regression Model

a reasonable degree, and the majority of deviations remain within
a band that is narrow around the line at zero. The results provide
evidence that is further that the model using XGBoost Regression
provides a fit that is satisfactory for the data from the study using
questionnaire, while leaving some space for improvement through
construction of features that is refined or adjustment of parameters
that is more focused.

Table 1 shows the measures that assess the model on the test
data. The measure of determination, R2 = 0.566, indicates that the
model accounts for around 56.6% of the variation in the support
that individuals show for including narratives from literature in
training for language work. The sample in the study is relatively
small and the features that the analysis includes are limited. This
degree of explanation appears acceptable and suggests that the
features selected represent a substantial part of the structure that
the data contain. The measure showing error in squared form is
0.098. The measure that presents the square root of this error is
0.313. These results indicate that the typical difference between the
values that the model predicts and the values that the data provide
is roughly 0.31 points on a scale that uses five points for rating.
The measure showing the absolute value of error is 0.242. This
finding reveals that the predictions that the model produces differ
from the observed values by less than a quarter of one unit on the
scale. The measures suggest that the model provides a reasonably
good balance. It shows fit to the data while also maintaining a
level of simplicity. The model represents the main patterns that
the data from the study contain. However, the results also indicate
that improvement is possible. Future work that develops richer
features, uses larger samples, or applies more refined procedures
for selecting parameters may enhance the model.

4 DISCUSSION
This study presents an approach to training in language work that
includes narratives from literature and uses data to inform the
design of the training. The results from the study indicate that
individuals show a high level of support for including literary nar-
ratives in training for language work. By prioritizing XGBoost over
conventional linear regression, this analysis effectively unveiled the
non-linear relationships between cultural literacy and professional

skills, offering a level of granular insight that simpler statistical
methods often obscure. Although this machine learning approach
demands more rigorous validation to mitigate overfitting compared
to standard models, its superior ability to rank feature importance
explicitly quantifies how ’Cultural Understanding’ drives stake-
holder support, providing a robust empirical basis for the proposed
modular curriculum. The analysis examines six features that com-
bine multiple aspects. The feature relating to understanding of
culture and the feature relating to communication across cultures
show the largest influence on the attitudes that individuals report.
The feature that represents ability in translation and mediation
also contributes to explanation. The feature that relates to design
of integrated training, the feature that concerns motivation and
identity, and the feature that describes the profile of individuals
in the study provide additional explanation. The measures that
evaluate the model and the plots that provide diagnosis indicate
that the model represents the main structure in the perceptions that
individuals hold. These findings suggest that the model provides a
reasonable representation of the support that individuals show for
including narratives in training for language work.

The focus on features relating to culture and interaction between
cultures in the model appears consistent with the theory [8] that
language and culture show a relationship of this form. Individuals
in the study indicate a clear preference for a form of teaching that
moves beyond simple language conversion and provides focus on
understanding culture and on means for interaction across cultures.
Texts that use narrative forms are not considered simply as objects
with features relating to aesthetic value. These texts are considered
as dense sources containing cultural content that allow students to
examine symbols and values that are not made explicit and also to
examine patterns in memory relating to history. Such examination
is important for providing services that involve language at a high
level. The importance given to features relating to the work of trans-
lation and to features that involve practical application through
experience is also substantial.

Using these findings, the study provides a framework for imple-
menting an approach that uses narrative texts for teaching services
relating to language, as shown in Table 2. The framework does
not present separate lists that show courses or conditions relating
to resources. The framework is presented as steps that show con-
nections between them. These steps include design of courses in a
form that uses modules, an approach to teaching that uses scenar-
ios, work on translation that involves practice and examination of
cases, work that involves collaboration between institutions that
provide teaching and organizations that involve industry, and an
approach to support that uses both forms involving technology
and resources. The approach that uses scenarios and work that
involves translation in settings that provide practical experience
provide means to develop skills that involve understanding across
cultures and skills relating to work that involves acting as an inter-
mediary between cultures. Work that involves collaboration with
organizations in the area designated as the Hainan Free Trade Port
provides connections between these skills and situations that occur
in professional settings that are real.

The analysis also shows limitations and areas for further work.
The pattern of differences between predictions and data suggests
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Table 2: Application of Literary Narrative and Language Service Education Model.

Steps Specific Measures Objectives

Modular
Course Design

Offer modules such as ”Literature and Language Education” and ”Cultural
Symbols and Translation” to organically integrate literary analysis with
language skills teaching.

Enable students to master language
skills

Scenario-
based
Teaching

Design international language service cases, such as simulating translation
tasks for international literary festivals and cultural symbol translation in
cross-cultural business negotiations.

Enhance students’ cross-cultural
adaptability and practical abilities

Translation
Practice and
Case Analysis

Let students complete translation tasks for literary works and analyze cultural
adaptation choices and strategies during the translation process.

Strengthen students’ cultural
sensitivity and train their language
service abilities in complex cultural
scenarios.

University-
Industry
Collaboration
Practice

1.Collaborate with multinational enterprises and cultural institutions in the
Hainan Free Trade Port, allowing students to participate in actual translation
and cultural promotion activities, such as tour guide translation and
translation of promotional materials. 2. Establish a cultural education practice
platform, leveraging the international advantages of the Hainan Free Trade
Port, organizing students to participate in international literary festivals,
cross-cultural reading clubs, international conferences, and cultural
exhibitions.

Develop students’ language service
abilities in real-world contexts
while providing talent support for
the international development of
the Hainan Free Trade Port.

Technology
Support and
Resource
Development

1.Develop AI-based literary narrative cultural analysis tools and scenario
simulation translation platforms. 2. Use AI technology to develop literary
narrative analysis tools and translation case libraries to assist students in
efficient learning. 3. Develop regionally specialized programs, leveraging the
geographical advantages of the Hainan Free Trade Port.

Provide personalized learning
platforms to assist students in
efficient learning and practice,
adapting to diverse needs.

that larger differences occur at higher levels of support. This indi-
cates that other factors may affect responses. Such factors include
the structure of the organization or previous work in other coun-
tries. These factors may separate individuals showing high support
from others. The measure of variance that the model accounts for is
moderate. This suggests that the six features in the analysis provide
the main patterns but do not include all influences. Future research
should prioritize longitudinal designs to assess the long-term reten-
tion of cultural competence, moving beyond cross-sectional surveys
to track graduates’ career trajectories. Furthermore, to enhance the
model’s transferability, scholars must investigate implementation
barriers-such as curriculum rigidity or resource deficits-and test
adaptive strategies, like tailoring literary corpora to local linguistic
demographics, ensuring the model’s viability across diverse educa-
tional settings. This approach allows measurement of the learning
that occurs from particular approaches using narratives.

The study shows that combining narratives from literature with
analysis using the method that builds decision structures provides
a framework for language service programs. Narratives from liter-
ature provide material on culture and situations involving commu-
nication. The method using decision structures provides a way to
measure factors and to focus on dimensions in programs. For areas
such as the Hainan Free Trade Port, this approach that combines
the two elements offers a means to develop individuals working in
language services. These individuals show skill in language, under-
standing of culture, knowledge of technology, and ability to work
between languages and cultures.

5 CONCLUSION
This study used a survey and a method building decision structures
to examine the use of narratives from literature in programs for
language services. The focus was on the case of the Hainan Free
Trade Port. The analysis shows that factors indicating learning
about culture and skills in communication between cultures are
the main influences on support from individuals involved in the
programs. Factors relating to skills in moving between languages,
design that combines different elements, and factors affecting moti-
vation provide further influence. The study proposes a framework
using narratives and separate units that link analysis of literature,
work on situations, work between the organization and industry,
and learning supported by technology. This framework provides a
model that uses both theory and data for developing individuals in
language services. The application of the method building decision
structures shows the value of such methods in finding important
dimensions and in using data to develop programs in language
services. The study also has limitations from the sample size, use
of data that individuals report on themselves, and use of a single
method. Future work should increase the sample, include studies
following individuals over time or using assignment to groups to
measure learning, and compare other methods and other ways
of representing features. This work would further establish and
improve the framework in different settings involving multiple
languages and cultures.
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