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Online and in-person collaborative writing have similar benefits

but different costs

Ran Heng-yue”, Li Qi”, Li Yuan-yuan, Pan Ya-feng"
( Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou, Zhejiang, 310058, China)

[Abstract] With the advancement of information technology, online collaborative learning has become a normalized learning
modality. Whether there are systematic differences between online and in-person collaborative learning in terms of learning
processes and cognitive resource allocation remains unclear due to a lack of empirical studies that integrate behavioral and
neural functions evidence. We used a multimodal learning analysis to compare learners' collaborative learning process and
interpersonal brain synchronization (IBS) under three conditions: in-person (N=27), online (camera on) (N=24), online (camera
off) (N=26). We collected discourse data and functional near-infrared spectroscopy (fNIRS) signals from 77 learner dyads
during a 28-minute collaborative writing task. Epistemic network analysis and WTC analysis were applied to examine
knowledge construction behaviors and IBS across conditions. Results indicated that all three conditions significantly enhanced
learning outcome. Learners in both in-person and online (camera on) conditions showed similar levels of IBS in the middle
temporal gyrus (MTG). However, compared to in-person condition, learners in the online (camera on) condition exhibited more
frequent higher-order cognitive behaviors, such as task monitoring, asking questions, mutual understanding, and argument
building, along with increased activation in the dorsolateral prefrontal cortex (DLPFC), suggesting a greater reliance on
executive control resources. In contrast, the online (camera off) condition, while still improving learning outcomes, was
characterized by reduced information exchange and asking questions behaviors. Learners in this condition focused more on
comprehension and argumentation processes, accompanied by significantly lower IBS. These findings suggest that although
both online and in-person collaboration can be equally effective in terms of learning outcomes, they differ in cognitive cost at
the process level: in-person collaboration is more highly efficient, whereas online collaboration requires additional behavioral
regulation and cognitive resources. Moreover, the absence of visual cues in online (camera off) collaboration impairs

information sharing and social interaction, thereby hindering the formation of IBS.

[Keywords] online collaborative learning; knowledge construction; fNIRS hyperscanning; epistemic network analysis;

interpersonal brain synchronization
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Predicting Medical Students’ Clinical Empathy Development:

A Longitudinal Study Using Machine Learning and Cluster Analysis

ZHOU Hai-chun', SHEN Zi-yue!, WU Hong-bin?
(1 Graduate School of Education, Peking University, Beijing, China.

2 National Center for Health Professions Education Development, Peking University, Beijing, China.)

Background & Objectives

Clinical empathy—healthcare professionals’ ability to understand patients’ emotions/needs and respond
effectively—enhances patient outcomes, satisfaction, and diagnostic accuracy (Hojat, 2016; Fragkos & Crampton,
2020).

Key gaps: How do simulation-based learning (SBL) and clinical internships (clerkships) shape empathy development?
Are there distinct developmental trajectories?

Innovation: First study combining longitudinal data, machine learning (ML), and cluster analysis to predict empathy

drivers and identify subtypes in Chinese medical students.

Conclusions & Implications

Clerkships matter more: Clerkship experiences (task completion, interactions) strongly predict empathy, exceeding
SBL effects.

ML value: Ensemble models (e.g., Super Learner) better capture complex empathy dynamics than linear models.
Tailored education: Interventions should target subtypes (e.g., ethics training for Responsibility-Oriented; peer

collaboration for Relational-Oriented).

Keywords: Medical students; Clinical empathy; Simulation-based learning; Clerkship; Machine learning
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[#§ Z] Improving rural education quality is essential for achieving educational equity. As the core component of education,
classroom teaching directly determines the effectiveness of learning. Analyzing teacher-student behavior sequences in the
classroom helps identify issues and shortcomings in rural teaching practices. Chinese literature and language, as a core subject in
primary education, plays a decisive role in student development. However, existing research lacks quantitative analysis of rural
classrooms and behavior coding frameworks capable of capturing the specific dynamics of Chinese literature and language
instruction in primary school. To address these gaps, this study constructs a behavior coding framework for primary school’s
Chinese language classrooms, based on the Flanders Interaction Analysis System, lesson case studies, and interviews with
frontline teachers. By examining classroom teaching videos from both rural and urban primary schools, the study employs lag
sequential analysis to code and compare teacher-student behaviors. The results revealed significant differences in classroom
behavior patterns between rural and urban schools, with distinct sequences of teacher instruction, task assignment, feedback, and
multimedia usage. Based on these findings, the study proposes strategies to optimize instruction practices in rural primary school
Chinese literature and language classrooms, providing both theoretical and practical implications for improving rural education

quality and ensuring educational equity.

[<$##17]] rural primary school, Chinese literature and language, classroom behaviors, coding framework, lag sequential analysis
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(1.Department of Teacher Education, Norwegian University of Science and Technology, Trondheim 7012, Norway; 2.

Department of Higher Education, Zhejiang University, Hangzhou 310058, China)

[ 2] This meta-analysis investigated the relationships between the three basic psychological needs in Self-Determination
Theory (autonomy, competence, relatedness) and the four areas of self-regulated learning defined by Pintrich’s framework:
regulation of cognition, motivation/affect, behavior, and context. A systematic search identified 27 independent studies (82 effect
sizes; N = 37,883). Random-effects meta-analyses showed that most need—SRL associations were positive and
small-to-moderate in magnitude, partially supporting the hypothesis that all three needs relate to each SRL area. However,
hypothesized differences in strength across needs (e.g., competence—cognition, autonomy—motivation/affect,
relatedness—behavior/context) were not statistically significant. Moderator analyses found no consistent effects of educational

level and limited, inconsistent cultural effects. Findings suggest that competence is broadly important across SRL areas, whereas
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autonomy and relatedness may show more domain-specific associations. These results highlight the value of integrating SDT

and SRL frameworks to inform targeted interventions that support students’ self-regulation.

[X§#i7]] Self-Determination Theory, Self-Regulated Learning, basic psychological needs, meta-analysis
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