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Human-Machine Collaborative Data Wisdom: A Mechanism to Gain Insights from 

Big Data 

Hongchao Peng 1*, Shuting Yang 2, Jiabin Zhao 2, Yuqing Jiang 3 

1 School of Open and Learning Education, East China Normal University 

2 Department of Education Information Technology, East China Normal University 

3 School of educational information technology, South China Normal University  

* hongchao5d@qq.com 

Abstract: At present, data as an asset has been highly valued by the education community. Although strong artificial 

intelligence (AI) couldn’t be weighted as wisdom, it can be complementary to human beings to realize human-machine 

collaborative data wisdom. The study mainly introduces the origin and development of data wisdom as well as the core 

concepts and three development stages (i.e. data wisdom mechanism) of data wisdom in smart education. All these can 

depict an HMCDW blueprint for scholars and educators, and also provide them with a new way to implement personalized 

learning. 

Keywords: data wisdom, human-machine collaboration, personalized learning, smart education 
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Examining the Relationship between English Language Learners’ New Media 

Literacy and Their Self-efficacy 

 

Jinjin Liu 1, Yanqing Yi1, Lin Luan1* 

1 Beijing University of Posts and Telecommunications 

* luanlin@bupt.edu.cn 

 

Abstract: New media literacy in English learning has received increasing attention, but limited studies focus on the 

correlation between English new media literacy (ENML) and English language self-efficacy (ELSF). This quantitative 

study explores the relationship between English as a foreign language (EFL) learners’ ENML and English language self-

efficacy with two questionnaires. A total of 327 EFL learners from a comprehensive university in mainland China 

participated in this study. The results further confirmed the association between the two constructs. Results showed that 

both critical consuming and critical presuming have an active impact and prediction on the four aspects of English 

learners’ self-efficacy. This study also provided implications for the research on ENML and English teaching. 

Keywords: English new media literacy, English language self-efficacy, EFL learner  
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Are We Ready for Online Learning? Developing an Instrument for Assessing EFL 

Learners’ Online Learning Engagement 

 

Yanqing Yi1, Jinjin Liu1, Lin Luan1* 

1Beijing University of Posts and Telecommunications 

*luanlin@bupt.edu.cn 

 

Abstract: Student engagement is considered as perhaps one of the robust predictors of their academic achievement in 

second language acquisition. However, the rising prevalence of online courses brings significant challenges for language 

educators to engage language learners. Although previous research focused on the conceptualization of student 

engagement, the literature lacks a subject-specific measuring instrument to implement engagement in online settings. To 

fill this gap, this study focuses on developing and validating an online language learning scale (OLLE) for university 

students. A random sample of 372 students was involved. The 19-item OLLE scale comprised four components: behavioral 

engagement, cognitive engagement, emotional engagement, and social engagement. The results indicated that EFL 

learners had the highest level of behavioral engagement and the lowest level of emotional engagement in the process of 

online language learning. Related pedagogical implications are also discussed. 

Keywords: online language learning, student engagement, scale development, EFL learner, higher education 
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An Instrument Design to Measure Teacher Perceptions, Implementation, and 

Challenges with Social Emotional Learning (SEL) 
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Abstract: Research from numerous studies around the world consistently shows that integrating social and emotional 

learning (SEL) development into the structures and practices of schools is a path to creating safe, supportive environments 

that foster positive cognitive, emotional, and behavioral skills. The researchers designed an instrument to investigate 

teachers’ perceptions of SEL needs in their schools; their knowledge, skills, training, and experiences fostering students’ 

SEL in their classrooms; and barriers to implementing practice. A pilot study was conducted to assess the feasibility of 

the survey questionnaire, participant recruitment, and data collection and analysis processes. This paper describes the 

pilot testing procedure which is used to ensure methodological rigor and content and face validity of the instrument before 

commencing the main research project surveying K-12 teachers in the state of Florida.  

Keywords: online instrument design, pilot study, social emotional learning, teacher preparation 
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Who are the Leaders? A Discussion on Distributed Leadership to Promote 

Interdisciplinary STEM Education in Primary Schools 
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Abstract: Although interdisciplinary STEM education is receiving increasing emphasis in many curriculum documents 

and policy reports, there appears inadequate practices or research to guide schools to distribute the leadership and 

responsibilities to promote quality curriculum and learning outcomes. This paper provides a critical literature review and 

discussion on deploying distributed leadership to design, implement and promote interdisciplinary STEM education in 

ICT-enhanced environments of primary schools. Possibilities of distributed leadership for effective STEM practices are 

proposed. It is recommended that school principals should build up strategic partnerships with higher education 

institutions, school sectors, communities, and industries. Head teachers of relevant disciplines are encouraged to closely 

work with each other, take an active part in planning an integrated curriculum, and seek frontline teachers’ advice on 

designing in-class or out-of-classroom STEM activities. ICT Head shall keep the teachers abreast of the latest 

technologies and tools that can facilitate ICT-enriched learning and teaching environment and provide timely support for 

the frontline teachers. Finally, it is essential for frontlines teachers of various disciplines to collect first-hand data and 

provide feedback to the whole team after implementing the interdisciplinary STEM activities with their students. Further, 

the challenges and the direction of future studies are summarized. 

Keywords: distributed leadership, ICT-enhanced, interdisciplinary, primary schools, STEM Education 
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Abstract: In this research, we develop a human-computer interaction system for Hakka, one of the low-resource Chinese 

dialects, to help preschool children learn the native language of their families. The system adapts the deep learning 

algorithm toolkit to classify the common keywords included in the normal speech acts in Hakka. The goal is to propose a 

new approach to language immersion by creating an interactive system for keeping the habit of actively using Hakka in 

kindergarten. 

Keywords: human-computer interaction, low-resource, deep learning algorithm, language immersion, kindergarten 
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An Instrument Design to Measure Institutional Support of Transfer Students 
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Wilson 6 

1, 2, 3,4, 5 &6 Florida Gulf Coast University 

acrilly@fgcu.edu, jzhang@fgcu.edu 

  

Abstract: Only 10% of institutional services in higher education are transfer specific (Bobbitt et al., 2021). The 

researchers designed an instrument, modified from the Laanan Transfer Student Questionnaire (L-TSQ), to investigate 

the relationship between institutional support and student success for transfer program participants at a mid-sized 

university in Southwest Florida. The findings may help institutions to improve institutional support offerings for students 

in transition by understanding what types of institutional support have positively influenced transfer student success. 

Prior to undertaking a larger quantitative study on the relationship of institutional support and transfer student success, 

a pilot study was conducted to assess the feasibility of the survey questionnaire and data collection processes. The purpose 

of this study was to describe the pilot testing process, explore feasibility issues, and improve the instrument and 

methodology before initiating the main research project with a sample of transfer program participants at one university.  

Keywords: pilot study, instrument design, student transfer, transfer program, transfer student questionnaire  
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Investigating Online Learning Competencies of Learners in the Continuing Education 

Context 

Xin An, Shu Han, Xi Shen, Yushun Li* 

School of Educational Technology, Beijing Normal University 

*lyshun@bnu.edu.cn 

Abstract: With the rapid development of the Internet, online learning has emerged as an important route to continuing 

education and lifelong learning, which is of great significance for building a “Learning Society.” The purpose of this 

study was to develop and validate a measuring instrument for continuing education learners’ online learning 

competencies, to find the relationship among different factors in online learning competencies of continuing education 

learners, and to analyze the differences among different groups. A total sample of 5,392 learners of continuing education 

from the Open University of China (OUC) participated in this study. Through a confirmatory factor analysis, the Online 

Learning Competencies Scale (OLCS) for continuing education learners was validated in four dimensions: Online 

Learning Motivation (OLM), Online Learning Technologies (OLT), Self-Control (SC), and Self-Directed Learning (SDL). 

The survey results found that continuing education learners at OUC had good OLM, OLT, SC, and SDL, which were all 

above the medium level, but SC was significantly lower than other factors. The results indicated that OLM had a positive 

effect on OLT, SC, and SDL; OLT had a positive effect on SC; SC had a positive effect on SDL; but OLT had a negative 

effect on SDL. 

Keywords: continuing education, online learning motivation, online learning technologies, self-control, self-directed 

learning 
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The complete intermediary effect of network course service quality on personalized 

learning 
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Abstract: This study analyzes the personalized learning and self-directed learning. And it holds that personalized learning 

develops on the basis of self-directed learning ability, which involves students' choice and application of various learning 

strategies. This study revised the MSLQ to measure students' personalized learning level in the network learning 

environment. In this study, interviews and questionnaires were used, and the research results were obtained through pre-

research and formal research. The conclusion is that the service quality of online courses affects the personalized learning 

level by influencing the online learning experience. Network service can also affect the level of personalized learning by 

influencing learning motivation. In addition, the learning experience in the network learning environment can also 

influence the personalized learning level by influencing the learning motivation. However, the online course service does 

not directly affect the personalized learning level. Therefore, in order to improve students' learning effect in the network 

environment, it is necessary to optimize the network curricula service. 

Keywords：network curricula service, network learning experience, learning motivation, personalized learning 
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Abstract: To prepare the next generation to live in a world filled with countless artificial intelligence (AI) applications, it 

is necessary to cultivate students’ AI literacy in K-12 education. Key to the implementation of AI education in K-12 is 

teachers’ capability. We propose a seven-step model to structure a lesson for learning to teach AI based on the four 

content-related dimensions of the technological pedagogical content knowledge (TPACK) framework. A 6-hour teacher 

development course that incorporated the seven-step model was implemented with 79 in-service primary school teachers 

who were required to teach AI after the course. We evaluated the effectiveness of the course using a newly designed 

instrument of AI teaching empowerment. Exploratory factor analysis yielded three factors: (1) AI meaningfulness, (2) AI 

application, and (3) AI teaching self-efficacy. All three factors were akin to the three constructs identified in the 

empowerment literature. The t-test results suggested significant improvement in AI teaching self-efficacy after the course, 

but no significant changes were found in AI meaningfulness and AI application. These findings indicate that the 6-hour 

course was effective in enhancing teachers’ self-efficacy in using AI technology and in teaching AI. However, the course 

could be enhanced to improve their understanding of AI meaningfulness and AI application. We will re-evaluate the 

teachers’ perceptions after they practise teaching AI in their classrooms and will further develop the teacher development 

course.  

Keywords: artificial intelligence, empowerment, K-12 education, teacher development, TPACK 
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Automated Diagnosis of Novice Programmers' Misconceptions Based on Machine 
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Min-Huei Lin 1*, Si-Ru Chen 1, Jung Liao 1, Yu-Tzu Lin 1 
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Abstract: This study proposed a mechanism for building a dynamic model to advise novice programmers of their 

misconceptions; it was mainly through monitoring the programming process and diagnosing their codes directly on the 

learning platform. It aims to provide a personal supervisor for suggestions of misconceptions and improve the previous 

lack of objective diagnosis. The development of the model was started by reviewing the misconceptions found in the prior 

researches and then designing the corresponding programming test to elicit these related misconceptions. After collecting 

1213 students' codes, these codes were preprocessed by extracting features and encoding these codes to feature vectors. 

The clustering analysis was conducted to confirm that these feature vectors can indeed classify misconceptions from 

students' codes. As a result of data mining, this study summarized 9 categories of misconceptions; then, these feature 

vectors and their multi-labels were used to build a diagnosis model using supervised machine learning skills. In the 

experiment, there were 27 questions with 5 languages (Python, C++, C, Java, and Javascript) in the programming test, 

the clustering analysis adopted spectral clustering, the feature vector of one student's codes was 183 dimensions, the 

machine learning was implemented by multilayer perceptron, and the result demonstrated that the proposed mechanism 

performed 97.9% accuracy of the diagnosis model. The periodic development will dynamically change the categories of 

misconceptions and diagnosis models in response to students' codes until stable. 

Keywords: Misconception, Programming, Automatic diagnosis, Machine Learning, Novice programmer 
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Abstract: This article reports on a quasi-experimental study examining the effects of a self-regulation scheme embedded 

in a mobile app on undergraduate students’ English vocabulary learning performance and cognitive engagement. A total 

of 45 university students were involved in this study. They were randomly assigned to the experimental and control groups. 

Each group utilised the mobile app for two weeks, with and without the self-regulation scheme, respectively. Data 

collection involved pre-and post-vocabulary tests and cognitive engagement questionnaire. The findings revealed that 

students in the experimental group performed significantly better in English vocabulary learning than those in the control 

group. Furthermore, there was a statistically significant difference in cognitive engagement between students in the 

experimental and control group. 

Keywords: self-regulation scheme, English vocabulary learning performance, cognitive engagement, mobile-assisted 

vocabulary learning   
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Abstract: With the increasing attention to online self-regulated learning in second language acquisition, there has been 

a concomitant rise of interest in assessing self-regulated and examining how it is related to learning performance in 

online learning environments. In order to provide new insights in this promising field, this study reviews representative 

empirical studies on language learners’ online self-regulated learning published from 2017 to 2021 in top-tier journals 

specializing in online language learning. The review was conducted from perspectives including context and participants, 

technology tools, target language and target language skills. In particular, detailed analysis was conducted on how self-

regulated learning is assessed, what self-regulated constructs are measured, and what assessment tools have been 

employed to measure and analyze these self-regulated constructs. This paper also puts forward some suggestions for 

researchers to conduct relevant research in the future. 

Keywords: self-regulated learning, online learning, target language skills, technology tools, measurement methods 
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From Chinese Teachers' Perspectives 

Chien-Liang, Lin 1, Jun-Yan, Liu 2, Chi-Heng, Li 3, Yuan-Qing, Jin 1, Juan, Zhou 4* 

1College of Science and Technology Ningbo University 

2Department of Marketing and Logistics Management National Pingtung University 

3Department of Allied Health Education and Digital Learning National Taipei University of Nursing and Health 

Sciences 

5Tokyo Institute of Technology, Japan 

*zhou.j.ad@m.titech.ac.jp 

Abstract: The study is based on the push-pull mooring model. We explored the impact of online learning on teachers' 

switching intention during the COVID-19 pandemic. We found that the push effect (service quality, security risk), pull 

effect (task-technology fit, challenge motivation, teaching self-efficacy) and habit had a significantly influence the 

switching intentions of teachers from physical course to online learning platforms. The finding of this study will bring 

more insights into e-learning of Chinese colleges and universities in the future after the epidemic. 

Keywords: Online Learning, COVID-19 pandemic, Push-Pull Mooring, China, e-learning 
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Abstract: The use of technology in teaching and learning has transformed how we redesign a learning environment for 

future learning. One common myth would occur if a teacher is not aware of the purpose of technology integration. This 

study proposed an approach to utilize the ISTE standards on both teachers' and students’ roles as instrumental rubrics to 

review three pre-service teachers’ lesson plans about its technology integration in teacher use and students' use. Results 

revealed the importance of considering pedagogical process over technology product itself. This study prompted to 

demonstrate using the ISTE standards can help improve teacher preparation’s training in technology integration with 

purposeful evaluation. 

Keywords: ISTE standards, technology integration, pre-service teachers, learning environments 
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