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Table S1. Description of the Classroom Interaction Corpus for English Language Teaching (CIC-ELT)
	Item
	Description

	Dataset name
	Classroom Interaction Corpus for English Language Teaching (CIC-ELT)

	Data source
	Two higher-education institutions in China (anonymized as U1 and U2 under data-sharing agreements)

	Institution type
	U1: Public comprehensive university; U2: Private application-oriented university

	Academic level
	Undergraduate students (Year 1–Year 3)

	Majors
	English, Business English, Applied Linguistics

	Total number of students
	1000

	Native language background
	Non-native English speakers (EFL learners)

	Gender distribution
	Female: 62%; Male: 38%

	Mean years of EFL study
	7.2 years (SD = 2.5)

	English proficiency
	CEFR A2–C1 (converted from institutional TOEFL/IELTS placement tests)

	Number of classes
	16 classes per semester (8 per institution)

	Students per class
	25–35 students (Mean = 32, SD = 4)

	Instructional modes
	Traditional classroom (n = 500); Online learning (n = 500)

	Course duration
	One academic semester (16 weeks)

	Session length
	45 minutes per class session

	Total recorded sessions
	256 sessions (16 classes × 16 weeks)

	Data modalities
	Text (classroom discourse, learner–system dialogue), audio (ASR transcripts), interaction logs

	Cultural content
	Anglophone cultural practices, discourse norms, pragmatics, institutional genres

	Anonymization
	All personal identifiers removed prior to analysis



Table S2. Measurement Methods and Interaction Variables
	Variable
	Measurement Method
	Unit
	Interaction with Teaching Method

	Classroom interaction count
	Log of learner–teacher / learner–system turns per session
	Turns/session
	Compared between AI-mediated and teacher-led instruction

	Lexical richness
	Type–Token Ratio (TTR) on ASR-cleaned text
	%
	Examined across proficiency levels

	Context adaptation score
	Two-rater rubric (register, pragmatics, task fit)
	1–5 score
	Interaction between model type × task

	Cultural comprehension score
	Rubric-based evaluation of cultural references
	1–5 score
	Linked to cultural text classification accuracy

	Grammatical error rate
	GEC-based error tagging
	Errors/token
	Controlled for proficiency

	Task completion time
	Platform log timestamps
	Minutes
	Compared across instructional modes

	Language fluency score
	Composite of words/minute and pause rate
	1–5 score
	Interaction with intelligent Q&A use

	Question frequency
	Count of learner-initiated questions
	Count/session
	AI-mediated vs. non-AI condition

	Speech recognition error rate
	ASR word error rate (WER)
	Proportion
	Used as control variable



Appendix S3. Variable Dictionary and Measurement Definitions
	Variable name
	Description
	Computation method
	Unit
	Data source

	Classroom interaction count
	Total number of interaction turns per session
	Count of unique learner–teacher and learner–system utterance–response pairs, deduplicated by timestamp and speaker ID
	Turns / 45-min session
	Classroom interaction logs

	On-task time
	Time spent actively engaged in learning tasks
	Sum of minutes between task start and completion timestamps, excluding idle periods > 30 seconds
	Minutes
	Learning platform logs

	Question frequency
	Number of questions initiated by learners
	Count of learner-initiated interrogative turns per session
	Count / learner / session
	Interaction transcripts

	Lexical richness
	Diversity of learner vocabulary use
	Type–Token Ratio (TTR) × 100, calculated on ASR-cleaned text with 300-word sliding windows
	%
	ASR transcripts

	Context adaptation score
	Appropriateness of language use to context
	Mean score from two trained raters using a 1–5 rubric (register, pragmatics, task fit)
	1–5 score
	Human annotation

	Cultural content comprehension score
	Understanding of cultural references
	Rubric-based rating (1–5) assessing recognition and explanation of cultural elements
	1–5 score
	Human annotation

	Grammatical error rate
	Frequency of grammatical errors
	Number of detected grammatical errors divided by total token count
	Errors / token
	GEC tagger output

	Syntactic complexity
	Structural complexity of learner language
	Normalized composite index of mean clause length and subordination ratio
	Unitless
	Parsed learner text

	Language fluency score
	Oral fluency during interaction
	Composite rubric score combining words/minute and pause frequency
	1–5 score
	ASR + timing logs

	Speech recognition error rate
	Accuracy of ASR transcription
	Word Error Rate (WER) = (substitutions + deletions + insertions) / total words
	Proportion
	ASR system output



Appendix S4. Data Sharing, Synthetic Dataset, and Reproducibility Materials
	Material type
	Description
	Format
	Access condition

	De-identified summary dataset
	Aggregated statistics for all variables reported in the study
	CSV
	Open (Supplementary Materials)

	Synthetic CIC-ELT dataset
	Artificially generated dataset preserving statistical distributions of the original data
	CSV
	Open (Supplementary Materials)

	Preprocessing scripts
	Scripts for text cleaning, tokenization, ASR post-processing, and feature extraction
	Python (.py)
	Open (Supplementary Materials)

	Model training scripts
	Scripts for RNN, LSTM, BiLSTM, and Transformer training and evaluation
	Python (.py)
	Open (Supplementary Materials)

	Variable dictionary
	Definitions, formulas, and units for all reported variables
	PDF
	Open (Appendix S3)

	Raw classroom audio/text
	Original classroom recordings and transcripts
	—
	Restricted (institutional approval required)

	Access request procedure
	Requests reviewed by institutional data custodians at U1/U2
	—
	Case-by-case approval




