Appendix 1: Data description
LMS Dataset Overview
This dataset contains detailed learning management system (LMS) interaction logs capturing student engagement with online learning resources. The data was collected from May to December 2023 and comprises individual log entries. Each entry represents a specific interaction between a student and the learning platform, providing a comprehensive view of online learning behaviors and engagement patterns.
Data Structure
The dataset is structured in a tabular format with four primary columns:
Timestamp (timecreated)
Format: DD.MM.YYYY, HH.MM.SS Records the exact date and time of each interaction Precision: Second-level granularity
Enables temporal analysis of learning patterns and engagement rhythms
User Identifier (ID)
Format: Anonymized alphanumeric string Unique identifier for each student ensures student privacy while enabling individual-level analysis Allows tracking of individual learning trajectories and engagement patterns
Context
Describes the type of learning resource (Assignment, Discussion, Material, or Survey) or activity being accessed. Indicates the specific component of the learning environment involved in the interaction.
· Assignment refers to viewing instructions of the assignment, drafting or submitting the assignment, and reviewing the assignment after submission.
· Discussion refers to viewing or posting on the Discussion forum of the course.
· Material refers to interacting with learning resources.
· Survey refers to interacting with surveys included in the course.
Enables analysis of resource utilization patterns. Provides insight into the types of learning materials students engage with.
[bookmark: _GoBack]Event
Records the specific action taken by the student. Captures the nature of the interaction. Enables analysis of student engagement behaviors. Provides insight into how students interact with different learning resources. The values are: Viewed, Submitted, Updated, Continued, Evaluated, Created, Deleted, Started, Reviewed, Autosave, Copied, Searched, Enrolled, Downloaded.

Survey Data Overview
Description: This dataset contains responses to a survey measuring self-regulated learning (SRL) factors in online learning environments. The survey comprises 11 statements adapted from validated instruments, later consolidated into 10 variables after combining two correlated measures.
The first column represents the course iteration (A=Autumn, S=Summer), the second column represents the order (1 to 11) of the survey submission per student, the third column is the timestamp for the submission of the survey, and the fourth column is a student ID. The rest of the columns are students' responses to the survey statements on a scale from 0 to 10, where 0 = “I strongly disagree” and 10 = “I strongly agree.” Survey statements are presented below.
Variables
AskHelp
Description: Persistence in seeking instructor help via email
Source: OSLQ (Barnard et al., 2009)
Statement: "I am persistent in getting help from the instructor through e-mail."
Criteria
Description: Self-evaluation against provided marking criteria
Source: SRL-O (Broadbent et al., 2022)
Statement: "I think about how I might improve my work by evaluating it against the marking criteria provided by the teacher."
Deadlines
Description: Setting realistic learning deadlines
Source: SRL-O (Broadbent et al., 2022)
Statement: "I set realistic deadlines for learning."
Prethink
Description: Pre-task learning needs assessment
Source: SOL-Q (Jansen et al., 2017)
Statement: "I think about what I really need to learn before I begin a task in this online course."
Schedule
Description: Weekly study time planning
Source: SRL-O (Broadbent et al., 2022)
Statement: "I plan out my schedule each week, so I have the appropriate amount of time available for online study."
SelfAssess
Description: Post-performance self-assessment
Source: SRL-O (Broadbent et al., 2022)
Statement: "I usually self-assess my performance once I finish."
Standards
Description: Assignment standards setting
Source: OSLQ (Barnard et al., 2009)
Statement: "I set standards for my assignments in online courses."
Strategies
Description: Awareness of study strategies
Source: SOL-Q (Jansen et al., 2017)
Statement: "I am aware of what strategies I use when I study for this online course."
Summary
Description: Learning summarization for understanding
Source: OSLQ (Barnard et al., 2009)
Statement: "I summarise my learning in online courses to examine my understanding of what I have learned."
Undistracted
Description: Combined measure of time and location management for distraction-free studying Type: Computed variable (mean of two original measures) Source: OSLQ (Barnard et al., 2009) Original Statements:
"I choose a time with few distractions for studying for my online courses." AND "I choose the location where I study to avoid too much distraction."
Methodology Notes
The survey uses selected statements from validated instruments. Two original variables (Time and Location) were combined into one (Undistracted) due to high correlation.
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Data Collection Method
The log data was automatically collected through the learning management system's built-in logging functionality. Every interaction between a student and the platform was automatically recorded with associated metadata, ensuring comprehensive capture of online learning activities. The survey data was collected as responses submitted by students during the course when submitting their course work.
Data Quality and Preprocessing
· The dataset contains complete records with no missing values in the core fields.
· Timestamps are consistently formatted.
· User IDs are properly anonymized.
· All entries follow a consistent structure.
· Non-learning related activities are removed from the data set.
Ethical Considerations
All data has been anonymized to protect student privacy. Individual student identifiers have been replaced with hash codes. No personally identifiable information is included in the dataset.
Usage Notes
The timestamp format must be properly parsed for temporal analysis. User IDs should be treated as categorical variables. IDs can be used to join the different files. Context and Event fields provide categorical data suitable for frequency analysis.

