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Reproducibility Documentation, Workflow Summary, and Analysis Materials

Instructional Fidelity Log Template

Each class session was logged using the following fields:
•	Date
•	Class ID
•	Instructional condition
•	Weekly theme
•	Realized duration of each phase
•	Deviations from the planned sequence
•	Changes in target expressions or materials
•	Technical interruptions
•	Notes

Fidelity rule

Major deviations were logged and reported. Sessions were not removed post hoc because of implementation irregularities.

Recording Checklist

Before recording, the research team checked:
•	Camera position
•	Microphone placement
•	Audio input level
•	Memory capacity
•	Battery level
•	Room noise
•	Seating arrangement
•	Distribution of role cards

Fixed recording settings

Resolution: 1920 × 1080
Frame rate: 30 frames per second
Audio sampling: 48 kHz
Microphone distance: approximately 60 cm from speakers

Variable Codebook

Core identifiers

class_id = class identifier
student_id = learner identifier
pair_id = pair or triad identifier
group = TBL or PPP
timepoint = T0, T1, or T2

Outcome variables

odct_total = oral discourse completion task composite score
roleplay_total = filmed role-play composite score
iss_total = Intercultural Sensitivity Scale total score
flcas_s_total = short-form Foreign Language Classroom Anxiety Scale total score
wpm = words per minute
pause_per_min = silent pauses of 0.25 s or longer per minute
error_rate_tunit = percentage of T-units containing at least one morpho-syntactic error
mcl = mean clause length

Baseline variables

age_years = age in years
sex = female or male
native_language_group = language background grouping
hsk_level = Chinese Proficiency Test level
prior_exposure = prior residence in a Chinese-speaking environment within the previous 2 years
years_of_study = years of prior formal Chinese study

Randomization Documentation Summary

Class-level allocation was generated in R version 4.5.2 using fixed random seed 20260301. Simple 1:1 random allocation without blocking or stratification was used because only four intact classes were available. The sequence was generated by the research coordinator, who was not involved in teaching or rating.

Workflow Summary

Step 1

Freeze teaching, task, scoring, and coding materials before the intervention begins.

Step 2

Recruit intact classes and obtain written consent.

Step 3

Implement six weekly sessions according to the assigned instructional condition.

Step 4

Collect T0, T1, and T2 outcomes in fixed order: oral discourse completion task, filmed role-play, questionnaires.

Step 5

Complete masked rating, transcription, coding, and speech-feature extraction.

Step 6

Assemble the long-format dataset and fit clustered longitudinal models.

Software and Package Versions

Praat v6.4.58
ELAN v7.0
Audacity v3.7.7
R v4.5.2
tidyverse v2.0.0
lme4 v1.1-38
emmeans v2.0.1
lmerTest v3.2-0

Script Inventory

01_randomize_classes.R — class allocation
02_praat_pause_detector.praat — pause detection
03_build_dataset.R — dataset construction
04_fit_models.R — mixed-effects models
05_plot_primary.R — oral discourse completion task trajectory plot
06_plot_supportive.R — supportive outcome plots
