Supplementary Material 1-Measurement Items and Scoring Scheme
Manuscript title: Conversational AI as a Cognitive Scaffold or a Substitute for Thinking: A Dual-Path Model of Cognitive Offloading, Post-Response Deep Processing, and Critical Thinking
This supplementary material provides the full measurement items and scoring scheme used in the questionnaire. All items were measured using a seven-point Likert scale ranging from 1 = strongly disagree to 7 = strongly agree. Higher scores indicate higher levels of the corresponding construct. No item was reverse-coded. Construct scores were calculated by averaging the responses to all items belonging to the same construct.
Scoring scale
	Score
	Response option

	1
	Strongly disagree

	2
	Disagree

	3
	Somewhat disagree

	4
	Neutral

	5
	Somewhat agree

	6
	Agree

	7
	Strongly agree


Table S1. Measurement Items and Scoring Scheme
	Construct
	Code
	Measurement item
	Scoring

	Quality of Conversational AI Learning Support
	AIQ1
	Conversational AI can provide clear explanations for my learning questions.
	1–7

	Quality of Conversational AI Learning Support
	AIQ2
	Conversational AI can provide timely feedback when I encounter learning difficulties.
	1–7

	Quality of Conversational AI Learning Support
	AIQ3
	Conversational AI can provide follow-up questions or suggestions that help me further understand the learning content.
	1–7

	Quality of Conversational AI Learning Support
	AIQ4
	Conversational AI can help me organize information and clarify key points during learning.
	1–7

	Quality of Conversational AI Learning Support
	AIQ5
	The interaction with conversational AI is useful for supporting my learning process.
	1–7

	Scaffolded Cognitive Offloading
	SCO1
	I use AI to handle basic tasks such as organizing materials so that I can devote more effort to analysis and judgment.
	1–7

	Scaffolded Cognitive Offloading
	SCO2
	I use AI to obtain initial explanations or background information before conducting deeper thinking by myself.
	1–7

	Scaffolded Cognitive Offloading
	SCO3
	AI helps me reduce repetitive or lower-level cognitive tasks so that I can focus on higher-order learning activities.
	1–7

	Scaffolded Cognitive Offloading
	SCO4
	I use AI as a support tool to release cognitive resources for comparison, reflection, and evaluation.
	1–7

	Substitutive Cognitive Offloading
	SUCO1
	After AI provides an answer, I usually no longer further judge whether it is reasonable.
	1–7

	Substitutive Cognitive Offloading
	SUCO2
	I tend to rely on AI-generated conclusions instead of forming my own judgments.
	1–7

	Substitutive Cognitive Offloading
	SUCO3
	When AI gives a complete response, I often reduce my own reasoning or argumentation.
	1–7

	Substitutive Cognitive Offloading
	SUCO4
	I sometimes accept AI-generated answers without carefully checking their evidence or logic.
	1–7

	Post-Response Deep Processing
	PRDP1
	After receiving an AI response, I further verify whether its viewpoints or evidence are reliable.
	1–7

	Post-Response Deep Processing
	PRDP2
	After receiving an AI response, I compare it with other explanations or sources of information.
	1–7

	Post-Response Deep Processing
	PRDP3
	After receiving an AI response, I question claims that lack sufficient evidence or logical support.
	1–7

	Post-Response Deep Processing
	PRDP4
	After receiving an AI response, I integrate useful information from AI with my own prior knowledge.
	1–7

	Post-Response Deep Processing
	PRDP5
	After receiving an AI response, I reflect on whether my original understanding needs to be adjusted.
	1–7

	Post-Response Deep Processing
	PRDP6
	After receiving an AI response, I revise my initial judgment or solution when necessary.
	1–7

	AI Evaluation Literacy
	AEL1
	I understand that AI-generated responses may contain errors, biases, or unsupported claims.
	1–7

	AI Evaluation Literacy
	AEL2
	I can identify possible errors, biases, or uncertainties in AI responses.
	1–7

	AI Evaluation Literacy
	AEL3
	I can judge whether the evidence provided by AI is credible and relevant.
	1–7

	AI Evaluation Literacy
	AEL4
	I can verify AI-generated information by comparing it with other reliable sources.
	1–7

	AI Evaluation Literacy
	AEL5
	I remain cautious when using AI-generated responses for learning or decision-making.
	1–7

	Critical Thinking
	CT1
	When facing different viewpoints, I compare their evidence and logical basis.
	1–7

	Critical Thinking
	CT2
	I can analyze whether an argument is logically consistent.
	1–7

	Critical Thinking
	CT3
	I evaluate the credibility and relevance of information before accepting it.
	1–7

	Critical Thinking
	CT4
	I can identify weaknesses, assumptions, or unsupported claims in an explanation.
	1–7

	Critical Thinking
	CT5
	I revise my views when new evidence shows that my original judgment may be incomplete or inaccurate.
	1–7

	Critical Thinking
	CT6
	I can use evidence and reasoning to form my own conclusions when solving learning problems.
	1–7


Scoring instructions
[bookmark: _GoBack]For each construct, the final score was calculated as the mean of its corresponding items. Specifically, AIQ was calculated as the mean of AIQ1-AIQ5; SCO was calculated as the mean of SCO1-SCO4; SUCO was calculated as the mean of SUCO1-SUCO4; PRDP was calculated as the mean of PRDP1-PRDP6; AEL was calculated as the mean of AEL1-AEL5; and CT was calculated as the mean of CT1-CT6. Higher AIQ scores indicate higher perceived quality of conversational AI learning support. Higher SCO scores indicate a higher level of scaffolded cognitive offloading. Higher SUCO scores indicate a higher level of substitutive cognitive offloading. Higher PRDP scores indicate a higher level of post-response deep processing. Higher AEL scores indicate a higher level of AI evaluation literacy. Higher CT scores indicate a higher level of critical thinking in learning contexts.
