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Appendix A
Anonymized Row-Level Sampling Frame
The table below reproduces the anonymized row-level administrative descriptors used to correct the cohort profile. Student IDs are study codes, not institutional identifiers. Script background is assumed and must be verified in the empirical phase.
Table A1
Anonymized Row-Level Sampling Frame (N = 65)
	Student ID
	Instructional level
	Country of origin
	Assumed script background

	001
	Level 1
	Benin
	Latin

	002
	Level 1
	Benin
	Latin

	003
	Level 1
	Chad
	Arabic / Latin

	004
	Level 1
	Philippines
	Latin

	005
	Level 1
	Bangladesh
	Bengali

	006
	Level 2
	Benin
	Latin

	007
	Level 2
	Benin
	Latin

	008
	Level 2
	Benin
	Latin

	009
	Level 2
	Benin
	Latin

	010
	Level 2
	Benin
	Latin

	011
	Level 2
	Benin
	Latin

	012
	Level 2
	Chad
	Arabic / Latin

	013
	Level 2
	Chad
	Arabic / Latin

	014
	Level 2
	Chad
	Arabic / Latin

	015
	Level 2
	Chad
	Arabic / Latin

	016
	Level 2
	Philippines
	Latin

	017
	Level 2
	Philippines
	Latin

	018
	Level 2
	Philippines
	Latin

	019
	Level 2
	Philippines
	Latin

	020
	Level 2
	Gambia
	Latin

	021
	Level 2
	Gambia
	Latin

	022
	Level 2
	Gambia
	Latin

	023
	Level 2
	Indonesia
	Latin

	024
	Level 2
	Indonesia
	Latin

	025
	Level 2
	Côte d’Ivoire
	Latin

	026
	Level 2
	Côte d’Ivoire
	Latin

	027
	Level 2
	Nigeria
	Latin

	028
	Level 2
	Nigeria
	Latin

	029
	Level 2
	Afghanistan
	Perso-Arabic

	030
	Level 2
	China
	Hanzi

	031
	Level 2
	Netherlands
	Latin

	032
	Level 2
	Pakistan
	Perso-Arabic

	033
	Level 2
	Thailand
	Thai

	034
	Level 2
	Australia
	Latin

	035
	Level 2
	United Kingdom
	Latin

	036
	Level 2
	Burkina Faso
	Latin

	037
	Level 2
	France
	Latin

	038
	Level 2
	Ghana
	Latin

	039
	Level 3
	Benin
	Latin

	040
	Level 3
	Benin
	Latin

	041
	Level 3
	Benin
	Latin

	042
	Level 3
	Chad
	Arabic / Latin

	043
	Level 3
	Chad
	Arabic / Latin

	044
	Level 3
	Philippines
	Latin

	045
	Level 3
	Philippines
	Latin

	046
	Level 3
	Bangladesh
	Bengali

	047
	Level 3
	Bangladesh
	Bengali

	048
	Level 3
	Gambia
	Latin

	049
	Level 3
	Gambia
	Latin

	050
	Level 3
	Indonesia
	Latin

	051
	Level 3
	Côte d’Ivoire
	Latin

	052
	Level 3
	Nigeria
	Latin

	053
	Level 3
	Afghanistan
	Perso-Arabic

	054
	Level 3
	Pakistan
	Perso-Arabic

	055
	Level 3
	Niger
	Latin / Arabic

	056
	Level 3
	Sierra Leone
	Latin

	057
	Level 4
	Benin
	Latin

	058
	Level 4
	Philippines
	Latin

	059
	Level 4
	Bangladesh
	Bengali

	060
	Level 4
	Côte d’Ivoire
	Latin

	061
	Level 4
	Indonesia
	Latin

	062
	Level 4
	China
	Hanzi

	063
	Level 4
	Netherlands
	Latin

	064
	Level 4
	Thailand
	Thai

	065
	Level 4
	Singapore
	Latin


Note. This table is used only to define the sampling frame. It does not contain learner productions or outcome variables. The labels Arabic / Latin and Latin / Arabic are preserved as raw entries; they may be harmonized analytically only after documented coding decisions.


Appendix B
Sampling-Frame Codebook
Appendix B reports the variable definitions used in the companion workbook. The codebook clarifies that the row-level file is a sampling frame rather than an outcome dataset.
Table B1
Codebook for the Quantitative Sampling Frame
	Variable
	Description
	Values / Coding

	Student_ID
	Anonymized learner identifier.
	001-065; displayed with three-digit formatting.

	Instructional_Level
	Arabic Language Unit instructional level for the semester.
	Level 1, Level 2, Level 3, Level 4.

	Country_of_Origin
	Learner country of origin as provided in the sampling frame.
	Open categorical variable; descriptive only.

	Script_Background_Assumed
	Assumed prior dominant script background used for sampling and instrument-planning decisions.
	Latin; Arabic / Latin; Bengali; Perso-Arabic; Hanzi; Thai; Latin / Arabic.


Note. Variables in the sampling frame are administrative descriptors and do not contain learner-production outcomes. Script background is an assumed sampling descriptor and requires individual verification before transfer-related analysis.


Appendix C
Research Instruments and Measurement Protocol
The instruments operationalize epistemic responsibility across source marking, evidential type, certainty calibration, argumentative linkage, and register appropriateness. They are designed to elicit written, retelling, argumentative, and oral evidence of how learners distinguish direct observation, reportative knowledge, inference, probability, personal opinion, and academic evidence in Modern Standard Arabic.
Table C1
Dimensions of Epistemic Responsibility Measured by the Instruments
	Dimension
	Operational focus

	Source marking
	Whether the learner identifies where information comes from.

	Evidential type
	Whether the learner distinguishes visual evidence, hearsay, inference, and probability.

	Certainty calibration
	Whether the certainty of the claim matches the evidence available.

	Argumentative linkage
	Whether claims, evidence, and conclusions are connected logically.

	Register appropriateness
	Whether formal and informal language choices fit the task context.


Note. These dimensions guide scoring across the written production, retelling, opinion paragraph, and oral-interview tasks.
Instrument 1: Learner Background Questionnaire
Instruction to participant: Please complete the following background information before beginning the language tasks.
Table C2
Learner Background Questionnaire Items
	Item
	Response format

	Instructional level
	Select one: 1 / 2 / 3 / 4

	L1 (first language)
	Open response: ______________________________

	Prior Arabic study
	Years: ______

	Prior residence in an Arabic-speaking country
	Select one: Yes / No

	Religious/Qurʾanic exposure
	Scale: 1 = very low, 2 = low, 3 = moderate, 4 = high, 5 = very high

	Script background
	Select one: Arabic / Latin / Other: __________________


Note. This questionnaire contextualizes learner background before the production and interview tasks.
Instrument 2: Source-Contrast Production Task
Instruction to participant: Complete the following sentences in Modern Standard Arabic (MSA).


Table C3
Source-Contrast Production Prompts
	Evidence condition
	Sentence prompt
	Target marker
	Evidential function

	Visual evidence
	I looked out the window and saw . . .
	raʾaytu (رأيت)
	Direct visual observation

	Hearsay
	The neighbors said that the road is . . .
	qālū (قالوا)
	Reportative or hearsay evidence

	Inference
	The light is off, so it seems that . . .
	yabdū anna (يبدو أن)
	Inference from observable clue

	Probability
	The clouds are dark; it might . . .
	rubbamā (ربما)
	Probabilistic or uncertain claim


Note. Responses should be evaluated for whether the evidential marker matches the information source and certainty level.
Instrument 3: Reading-Retelling Task
Instruction to participant: Read the following academic excerpt. Summarize it in three sentences. Do not include your own opinion.
Text: Arabic linguistics research confirms that root-and-pattern morphology is a key challenge for L2 learners. However, consistent exposure reduces error rates significantly.
Target response feature: The summary should mark textual source responsibility through expressions such as bi-ḥasab al-naṣṣ (بحسب النص) or yadhkur al-kātib (يذكر الكاتب), rather than presenting the text’s claims as the learner’s personal opinion.
Instrument 4: Academic Opinion Paragraph
Instruction to participant: Write approximately 100 words on the following topic.
Prompt: Is technology beneficial or harmful to the Arabic language? Use evidence for your conclusion.
Target response feature: The paragraph should move from personal stance to evidence-based reasoning, for example from fī raʾyī (في رأيي) to tushīru al-natāʾij (تشير النتائج) and then to a conclusion marker such as li-dhālika (لذلك).
Instrument 5: Oral Interview Protocol
Instruction to interviewer: Ask both prompts orally. Record whether the learner adjusts register across personal and formal contexts.
Table C4
Oral Interview Contexts and Expected Register Shift
	Context
	Prompt
	Target register feature

	Context A: Informal
	Tell me about your favorite food.
	Personal stance, everyday vocabulary, and informal explanation

	Context B: Formal
	Explain the importance of education in your country.
	Objective knowledge, formal register, and organized explanation


Note. The task targets switching between personal stance and objective knowledge. Scoring should focus on register fit, source recoverability, and certainty calibration.
Coordination Index Measurement Tool
Each proposition in the learner’s production is graded using four binary checks. A value of 1 indicates that the proposition satisfies the criterion; a value of 0 indicates that it does not.
Table C5
Binary Checks Used to Compute the Coordination Index
	Binary check
	Scoring question
	Coding

	Strength-evidence match
	Does the level of certainty match the evidence provided?
	1 = matched; 0 = not matched

	Source recoverability
	Is it clear where the information came from?
	1 = recoverable; 0 = not recoverable

	Inference-observation distinction
	Is a guess clearly marked as a guess?
	1 = clearly marked; 0 = not marked

	Register fit
	Is the language appropriate for the task context?
	1 = appropriate; 0 = not appropriate


Note. Checks should be applied only when they are relevant to the proposition being assessed.
Coordination Index Formula
CI = Number of checks passed / Total applicable checks
The Coordination Index ranges from 0.00 to 1.00. Higher values indicate stronger coordination between evidence, certainty, source marking, inference marking, and register fit.
Table C6
Suggested Interpretation of Coordination Index Scores
	CI range
	Interpretation
	Operational meaning

	0.00-0.24
	Very weak coordination
	Evidence source, certainty level, inference marking, and register fit are largely absent or mismatched.

	0.25-0.49
	Weak coordination
	Some markers appear, but claims remain inconsistently linked to evidence or task context.

	0.50-0.74
	Moderate coordination
	Most propositions show partial control of source, certainty, and register demands.

	0.75-1.00
	Strong coordination
	Claims are consistently marked, calibrated, and appropriate to genre and register.


Note. These bands are descriptive and may be adjusted after pilot testing or reliability calibration.
Scoring Sheet Template


Table C7
Coordination Index Scoring Sheet
	Field / criterion
	Entry / coding

	Learner ID
	______________________________

	Task
	______________________________

	Proposition No.
	______________________________

	Strength-evidence match
	0 / 1 / N/A

	Source recoverability
	0 / 1 / N/A

	Inference-observation distinction
	0 / 1 / N/A

	Register fit
	0 / 1 / N/A

	Coordination Index
	______________________________


Note. Use N/A only when a check is not applicable to the proposition. The denominator should include only applicable checks.
Administration and Scoring Notes
• Administer the background questionnaire before the written and oral production tasks.
• Preserve the original learner wording during transcription and coding.
• Code each proposition independently before computing the learner-level Coordination Index.
• Use two independent coders when possible and resolve disagreement through discussion or adjudication.
• Report the sampling frame separately from learner responses to maintain anonymization.
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