2022 4th International Conference
on Computer Science and
Technologies iIn Education

(CSTE 2022)

Xi’an, China
6 — 8 May 2022

I E E E IEEE Catalog Number: CFP22AZ1-POD
° ISBN: 978-1-6654-8189-2



Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This Is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP22AZ1-POD
ISBN (Print-On-Demand): 978-1-6654-8189-2
ISBN (Online): 978-1-6654-8188-5

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



2022 4th International
Conference on Computer

Science and Technologies in
Education (CSTE)

CSTE 2022

Table of Contents

Basic Teaching and Methods

Application of Apriori Algorithm in Professional Elective Course Data Mining for
UNIVETSIEY L..otiiiiiiii e ettt ettt e 1
Jin Liu (Wuhan University of Science and Technology, China), Jin Wu
(Wuhan University of Science and Technology, China), Yongli Yang
(Wuhan University of Science and Technology, China), and [ianliang
Chen (Wuhan University of Science and Technology, China)

Requirements Analysis and a Design Model for Educational VR Prototyping ................................ 6
Guangli Zhang (Shaanxi Normal University, China), Ruidi Shan (Shaanxi
Normal University, China), Xiaoni Li (Shaanxi Normal University,
China), Peirong Guo (Northwestern Polytechnical University, China),
Tao Xu (Northwestern Polytechnical University, China), and Yun Zhou
(Shaanxi Normal University, China)

Programming Education in Japanese Elementary Schools Integrated with Multiple Subjects:

Origins, Practical Paths and Implications ..................cccoiiiiiiiiiiiii e 11
Wencheng Lv (Shaanxi Normal University; No.4 Middle School of
Jiayuguan, China), Chunmei Yang (Shaanxi Normal University, China),
and Wenlan Zhang (Shaanxi Normal University, China)

The Application of AES in International Chinese Language Smart Education ................................. 22
Ruiling Ma (Beijing Language and Culture University, China), Gang Cao
(Beijing Language and Culture University, China), Miao Wang (Beijing
Language and Culture University, China), and Juan Xu (Beijing Language
and Culture University, China)

COVID-19, from Crisis to Opportunity: Assessing Teaching Programming Languages Online
Using Statistical Methods ... 27
Shoayee Dlaim Alotaibi (University of Hail, Saudi Arabia)



Teaching Theory and Practice

How Elderly Learners Participate in MOOC? An Empirical Examination of Instructional Design

and Practice Based on MOOC .......... ... 31
Wei Liu (Shaanxi normal university, China) and Shu Zhao (Shaanxi
normal university, China)

An Empirical Study on the Factors Influencing Primary School Teachers' Acceptance towards

S I 0 B T Tal o = 39
Rong Zhou (Faculty of Education, Shaanxi Normal University, China),
Shijin Li (East China Normal University, China), and [ialin Yu
(Shaanxi Normal University, China)

The Employment of Testing DOJO as a Collaborative Learning Methodology for Teaching
Failure Analysis: An Experience RePOTt .............oooiiiiiiiiiiiiiiiiiii e 47
Maria Meireles (SIDIA Institute, Brazil), Camilo de Souza (SIDIA
Institute, Brazil), Francisco Caio de Barros (SIDIA Institute,
Brazil), Lennon Chaves (SIDIA Institute, Brazil), Renata de Castro
(SIDIA Institute, Brazil), and Felipe Giuntini (SIDIA Institute,
Brazil)

Impact of Instructors' Content Knowledge on Their Online Intercultural English Teaching
Instructional Beliefs ... 55
Min Shen (University of Malaya, Malaysia), Chew Fong Peng (University
of Malaya, Malaysia), Yap Teng Teng (University of Malaya, Malaysia),
Fan Hua (University Putra Malaysia, Malaysia), and Nurul Ain Chua
(Universiti Malaysia Terengganu, Malaysia)

Construction and Application of Scratch Gamification Instruction Design Framework Based on
Growing Problem-Based Learning ............c.cccooiiiiiiiiiiiiiiiiiiiiiiiiee e e 59
Huaping Zhang (Yunnan Normal University, China), Peng Deng (Yunnan
Normal University, China), and Huagiang Wang (Yunnan Normal
University, China)

The Research and Exploration of Practical Teaching Based on Problem Based Learning Mode ......... 64
Liu Changming (Air Force Aviation University, China), Liu Yao (Officer
College of PAP, China), Sun Yanjun (Air Force Aviation University,
China), and Xiao Wei (Air Force Aviation University, China)

Teaching Mode

PBL Teaching with Design Thinking: Construction and Case Study of Programming Teaching

Model in High SCROOL ...........iiiiiiiiiii e 69
Chunmei Yang (Shaanxi Normal University, China), Wencheng Lv (Shaanxi
Normal University, China; No.4 Middle School of Jiayuguan, China), and
Wenlan Zhang (Shaanxi Normal University, China)

Exploring the Influence of an Immersive Virtual Reality Environment on Training

Pre-Service Teachers' Inquiry-Based Instruction ......................ccoooo 77
Min Yang (Huaibei Normal University, China), Xin Yan (Huaibei Normal
University, China), and Qi Zhang (Huaibei Normal University, China)

vi



Integrating Inquiry-Based Pedagogy with Mixed Reality: Theories and Practices ...........................
Heng Luo (Central China Normal University, China), Xu Han (Central
China Normal University, China), Qinna Feng (Central China Normal
University, China), and Gege Li (Central China Normal University,
China)

Research on the Blended Teaching Design of Wisdom Classroom under the ADDIE Model ............
Liu Min (Chongqing Normal University, China), Lan Xiaohong (Chongqing
Normal University, China), and Ma Yan (Chongqing Normal University,
China)

Digital Spinning Wheel for Just-a-Minute Session: A Pedagogical and Assessment Tool .................
Sugandha Bhatnagar (Birla Institute of Technology and Science, India)
and Pushp Lata (Birla Institute of Technology and Science, India)

Instructional Model for Developing Time Management Competencies Based on Experiential
Learning PerSPeCtiVes .............iiiiiiiiiiei et
Mingzhang Zuo (Central China Normal University, China), Shugiao Yu
(Central China Normal University, China), Kunyu Wang (Central China
Normal University, China), and Heng Luo (Central China Normal
University, China)

Study on the Evaluation Model for the Automatic Analysis of Teaching Mode .............................
Jin Zening (Beijing Institute of Technology, China)

Research on the Application of "Flipped Classroom + Double P" Mixed Teaching Mode ................
Deng Hua (Aviation University of Air Force, China), Zhang Jing
(Aviation University of Air Force, China), Wang Guangyu (Aviation
University of Air Force, China), Zhang Jifu (Aviation University of
Air Force, China), Han Dan (Aviation University of Air Force, China),
and Wang Mingming (Aviation University of Air Force, China)

Curriculum Design and Teaching Methods

Research and Practice on Effective Instructional Design of Computer Foundation Course of
UIIVETSIEY ..ottt et et ettt ettt
Xiao Jing Li (Aviation University of Air Force, China), Dan Han
(Aviation University of Air Force, China), Tong Pan (Aviation
University of Air Force, China), Bin Ru Chen (Aviation University of
Air Force, China), Lei Zhao (Aviation University of Air Force, China),
and Lin Deng (Aviation University of Air Force, China)

An Empirical Study on the Integration of Programming and Mathematics Course in Primary
SCOOIS ...
Jing Zhang (Shaanxi Normal University, China; Changji University,
China), Dong Han (Shaanxi Normal University, China), Zhimin Wang
(Inner Mongolia Second Geological Middle School, China), Hongchao Liu
(Shaanxi Normal University, China), and Hongliang Ma (Shaanxi Normal
University, China)

Key Factors Influencing Blended Learning Outcomes in an Undergraduate Course: Perspectives
from Learning Behaviors and Experiences ...................cccoiiiiiiiiiiii
Jiaxin Yang (Central China Normal University, China), Huiting [iang
(Central China Normal University, China), Jianhui Wang (Central China
Normal University, China), and Heng Luo (Central China Normal
University, China)

vii



IoT Course Construction in General Education against the Background of China's

University—Industry Collaboration ................ooeiiiiiiiiiiiii e 128
Yun Guo (Nankai University, China) and Min Li (Nankai University,
China)

Progress of Digital Learning Individual Quality Assessment In Oriental and European

Languages University Programs through the Pandemic ..................o... 133

Rusudan Makhachashvili (Borys Grinchenko Kyiv University, Ukraine) and
Ivan Semenist (Borys Grinchenko Kyiv University, Ukraine)

Learning Environment and Methods

A Learning Preference Analysis Method Based on a Novel Developed Teaching Skill Training

ADPP for Mobile Learning ................ciiiiiiiiiiiiiiiiiii e 139
Kaifnag Yang (Shaanxi Normal University, China) and Qiuyuan Hou
(Shaanxi Normal University, China)

Diciplinary E-Tutoring Based on the Domain Ontology ONTO-TDM ..............cccoeeiiiiiiniiiiiinee, 143
Rosana Abdoune (University of Mouloud MAMMERI of Tizi-Ouzou, Algeria),
Lydia Lazib (University of Mouloud MAMMERI of Tizi-Ouzou, Algeria),
and Farida Dahmani-Bouarab (University of Mouloud MAMMERI of
Tizi-Ouzou, Algeria)

Research on Learning Evaluation Index System in Virtual Simulation Experiment Environment .... 148
Sun Li (Jiangnan University, China) and Li Li (Jiangnan University,
China)

A Chinese L2 Learners' Dynamic Vocabulary Growth Network Model Based on Graph Deep
| IS 4 o1 o T PP PRTP 156
Gang Cao (Beijing Language and Culture University, China), Yi Liang
(Beijing Language and Culture University, China), Ruo Lin (Beijing
Language and Culture University, China), Miao Wang (Beijing Language
and Culture University, China), and Juan Xu (Beijing Language and
Culture University, China)

Research on the Design of Education Games for Vocabulary Learning from the Perspective of
Intrinsic Motivation TREOTY .........ccoiiiiiiiiiiii i e 164
Yu Xiang (Northwest Normal University, China)

Digital Skills Among Engineering Technology Educators in the Implementation of Distance
LATTUIIZ ...ttt 168
Affero Ismail (Universiti Tun Hussein Onn Malaysia, Malaysia), Noor
Azah Samsudin (Universiti Tun Hussein Onn Malaysia, Malaysia), Ida
Aryanie Bahrudin (Universiti Tun Hussein Onn Malaysia, Malaysia),
Fazlinda Ab Halim (Universiti Tun Hussein Onn Malaysia, Malaysia),
Siti Soleha Razali (Universiti Tun Hussein Onn Malaysia, Malaysia),
and Nur Diyana Mohd Yazid (Universiti Tun Hussein Onn Malaysia,
Malaysia)

The Construction of Project-Based Learning Model Based on Design Thinking ............................. 173
Liu Honglin (Northwest Normal University, China) and Niu Yifan
(Northwest Normal University, China)

A Hybrid Deep Learning Model for MOOCs Dropout Prediction ................cccccoiiiiiiiiiiiiiinininnnns 178
Hangiang Liu (Shaanxi Normal University, China) and Wenqing Zhang
(Shaanxi Normal University, China)

viii



Design of Online-Merge-Offline Intelligent Learning Space under the Background of Open

EAUCALION ...t

Lamei Wang (Shanghai Open University, China), Yuanyi Qi (Shanghai Open
University, China), and Jun Xiao (Shanghai Open University, China)

Interplay of Learning Platform Affordances, Acceptance, and Blended Learning Engagement:

AN SEM APPTOACK ...ttt

Huiting Jiang (Central China Normal University, China), Jianhui Wang
(Central China Normal University, China), Jiaxin Yang (Central China
Normal University, China), Ruiyun Wang (Central China Normal
University, China), and Heng Luo (Central China Normal University,
China)

Efficient Learning Assistance Strategies to Improve Learning Efficiency When Online

Learning Video Quality Degradation Occurs ..................ccciiii

Kaifang Yang (Shaanxi Normal University, China) and Ziyu Shi (Shaanxi
Normal University, China)

Thinking Development and Cultivation

A Study of Micro:bit Teaching Design Based on the Development of Computational Thinking of

Secondary School StUAeNnts ................ccoiiiiiiiiii

Junjie Liu (Southeast University, China), Xiaojun Xia (Southeast
University, China), Yi Bai (Southeast University, China), and Pingyao
Liu (Nanjingshi Yuanshengxiang elementary school, China)

The Practice of Literature Knowledge Mining and Analysis Management for Improving

Students' INformation LItETaCy ............ccoiiiiiiiiiiiiiiii e

Bingshu Wang (Northwestern Polytechnical University, China), Wenjie
Liu (Northwestern Polytechnical University, China), Yan Dong (Guizhou
University, China), and Zhaofeng Luo (University of Science and
Technology of China, China)

Online Peer Feedback and Critical Thinking Skills: An Investigation from Students'

Perspectives in a Private University in Vietnam ....................oooo

Le Ha Van (FPT University, Vietnam; Universiti Teknologi Petronas,
Malaysia) and Yen Duong (University of San Francisco, U.S.A)

The Influence of Personality on Epistemic Network in an Open-Ended Question Discussion

Scenario
Yan Liu (Central China Normal University, China), Tai Wang (Central
China Normal University, China), Haifeng Bo (Central China Normal
University, China), and Na Zhang (Central China Normal University,
China)

A Digital Game-Based Model for Assessing Computational Thinking Skills ................................

Xitian Yi (South China Normal University, China), Fanhua Liu (South
China Normal University, China), and Zehui Zhan (South China Normal
University, China)

Student Engagement Recognition using Multimodal Fusion Analytical Technology ....................

Lijuan Yan (Huanggang Normal University, China), Jiaging Xiao
(Huanggang Normal University, China), Xiaotao Wu (Huanggang Normal
University, China), and Xiaoyi Li (Huanggang Normal University, China)



Which Role Should I Choose in Role-Based Online Discussion? An In-Depth Analysis of Role

DHEFEIEIICE ... oo

Ningning Song (Central China Normal University, China), Qinna Feng
(Central China Normal University, China), Ying Chen (Central China
Normal University, China), and Heng Luo (Central China Normal
University, China)

Educational Tools and Artificial Intelligence

Team Deep Reading Model Supported by Social Annotation Tools ................cooeeieiiiiiiiiiinnnniee.

Niu [iarui (Shaanxi Normal University, China), Guo Shuo (Shaanxi
Normal University, China), Zhang Wenyan (Shaanxi Normal University,
China), and Yang Shijie (Shaanxi Normal University, China)

The Construction of Knowledge Graphs in the Field of Education under the Perspective of

Artificial Intelligence ...

Xiaoxiao Dong (Northeast Normal University, China), Hengnian Gu
(Northeast Normal University, China), and Dongdai Zhou (Northeast
Normal University, China)

Exploring Elementary Students' Perceptions of Robots: The Draw-A-Robot Test .........................

Yuchen Chen (Wenzhou University, China), Xinli Zhang (Wenzhou
University, China), Yiwei Bao (Wenzhou University, China), and Lailin
Hu (Wenzhou University, China)

Design of an Innovative Campus Remote Seat Booking System for Smart Learning Environment ..

Sherif Welsen (The University of Nottingham Ningbo China, China)

A Visual Analysis of Virtual Reality Research in Education Using CiteSpace ...............................

Ningning Song (Central China Normal University, China), Qinna Feng
(Central China Normal University, China), Xin Yin (Central China
Normal University, China), and Heng Luo (Central China Normal
University, China)

Predictive Model of Undergraduate Student Grading using Machine Learning for Learning

ATIALYEICS ...t

Mohd Norhisham Razali (Universiti Teknologi Mara, Malaysia), Habiel
Zakariah (Universiti Teknologi Mara, Malaysia), Rozita Hanapi
(Universiti Teknologi Mara, Malaysia), and Emelia Abdul Rahim
(Universiti Teknologi Mara, Malaysia)

Exploring the Technology and Problems of Artificial Intelligence Education Applications ............

Kunhong Zhang (Yunnan Normal University, China) and Peng Deng (Yunnan
Normal University, China)

Teacher Professional Development and Talent Training

Research on the Construction of Regional "Cloud-Network-Client" Integrated Teacher

Development PIALTOIIN ..........uuiiiii e

Xin Huang (Jiangnan University, China), Ahui Luo (Jiangnan University,
China), Xiaogen Wang (Jiangnan University, China), Xing Xie (Jiangnan
University, China), and Jialin Lyu (Jiangnan University, China)



The Impact of STEM Competitions on Students' Career Interest and Persistence in STEM ............. 279
Heli Jiang (Shaanxi Normal University, China), Lijin Zhang (Shaanxi
Normal University, China), and Wencheng Lv (Shaanxi Normal University,
China)

The Assessment for Undergraduate Development Using Factor Analysis and K-Means Clustering 284
Jiamin Chen (Beijing Institute of Technology, Zhuhai, China), Bin
Huang (Beijing Institute of Technology, Zhuhai, China), Leyi Pang
(Beijing Institute of Technology, Zhuhai, China), Mandan Zhuang
(Beijing Institute of Technology, Zhuhai, China), Shiyi Wang (Beijing
Institute of Technology, Zhuhai, China), and Liuzhou Li (Beijing
Institute of Technology, Zhuhai, China)

Computer and Information Education

Dynamic Key-Value Memory Networks Based on Concept Structure for Knowledge Tracing ........ 290
Hengnian Gu (Department of Information Science and Technology,
Northeast Normal University, China), Xiaoxiao Dong (Department of
Information Science and Technology, Northeast Normal University,
China), and Dongdai Zhou (Department of Information Science and
Technology, Northeast Normal University, China)

A Study on Development and Compilation of Legal English Textbooks Supported by Internet
TOCRIOLOZY ...ttt 295
Kefeng Fu (Shaanxi Normal University; Xi’an University of Science and
Technology, China), Liguo Zhang (Shaanxi Normal University, China),
and Xiaoying Zhao (Xi'an University of Science and Technology, China)

Effects of Practice on Software Training Videos for College Students ....................ccccoeeeeeiiiiiinnn, 300
Ronghua Yang (Central China Normal University, China), Yi Zhang
(Central China Normal University, China), Yan Liu (Wuhan University of
Technology, China), and Jiumin Yang (Central China Normal University,
China)

Quality Guarantee System Framework of Cyberspace Security Postgraduate Education Based on
Comprehensive View from the Perspective of New Engineering ...............cccoooooeiiiiiinnniie, 305
Yi Guo (Information Engineering University, China), Juwei Yan
(Information Engineering University, China), Liancheng Zhang
(Information Engineering University, China), Wenwen Du (Information
Engineering University, China), and Lanxin Cheng (Information
Engineering University, China)

Design and Development of Problem-Based Educational Game .......................cooooiiiiiinninenini, 309
Yatao Li (Yunnan Normal University, China) and Danging Zhao (Yunnan
Normal University, China)

An Interactive Short Answer Grading System Based on Active Learning Models .......................... 314
Andrew Kwok-Fai Lui (Hong Kong Metropolitan University, China),
Sin-Chun Ng (Anglia Ruskin University, UK), and Stella Wing-Nga Cheung
(Hong Kong Metropolitan University, China)

Author Index . . ... 323

xi





