Supplementary 
S1 Full set of adapted TAM items used in this research
These items have been modified from the original Technology Acceptance Model (TAM) scale (Davis, 1989) to reflect the context of interacting with an AI programming assistant rather than a generic product or system. Where the original scale referenced “the system” and “my job,” the adapted items use “the AI assistant” and “my programming tasks.”
Perceived Usefulness (PU)
1. Using the AI assistant in my programming tasks would enable me to complete coding activities more quickly.
2. Using the AI assistant would improve my programming performance.
3. Using the AI assistant in my programming tasks would increase my productivity.
4. Using the AI assistant would enhance my effectiveness in coding.
5. Using the AI assistant would make it easier to solve programming problems.
6. I would find the AI assistant useful in my programming tasks.
Perceived Ease of Use (PEOU)
1. Learning to interact with the AI assistant would be easy for me.
2. I would find it easy to get the AI assistant to provide the programming help I need.
3. My interaction with the AI assistant would be clear and understandable.
4. I would find the AI assistant flexible to interact with.
5. It would be easy for me to become skillful at using the AI assistant.
6. I would find the AI assistant easy to use.
Note:
Each item is typically rated on a Likert scale (e.g., from 1 = Strongly Disagree to 7 = Strongly Agree). Adjust the response format as appropriate for your study context.




Table S1: Bonferroni-Corrected Post-Hoc Comparisons for Intrinsic Motivation (IMI) and Programming Performance, and Collaboration and Social Interaction at T3
	Measure
	Comparison
	Mean Difference
	SE
	p

	IMI
	AI (GPT-3.5) vs. Individual
	0.249
	0.078
	.008

	
	AI (Claude 3) vs. Individual
	0.341
	0.079
	.003

	
	Human-Human vs. Individual
	0.186
	0.077
	.021

	PAS
	AI (GPT-3.5) vs. Individual
	-0.422
	0.089
	.005

	
	AI (Claude 3) vs. Individual
	-0.536
	0.091
	.002

	
	Human-Human vs. Individual
	-0.191
	0.087
	.018

	Performance
	AI (GPT-3.5) vs. Individual
	7.445
	1.876
	<.001

	
	AI (Claude 3) vs. Individual
	8.778
	1.893
	<.001

	
	Human-Human vs. Individual
	4.334
	1.854
	.012

	CLS
	AI (GPT-3.5) vs. Human-Human
	-0.256
	0.089
	.031

	
	AI (Claude 3) vs. Human-Human
	-0.145
	0.091
	.047

	
	Human-Human vs. Individual
	0.925
	0.087
	<.001

	SPQ
	AI (GPT-3.5) vs. Human-Human
	-0.358
	0.098
	.003

	
	AI (Claude 3) vs. Human-Human
	-0.311
	0.099
	.007

	
	Human-Human vs. Individual
	1.111
	0.096
	<.001


Notes: 
· Mean differences represent the difference in group means at T3 after conducting Bonferroni adjustments for multiple comparisons. 
· Positive mean differences indicate higher scores for the first group in the comparison. 
· Performance is reported on a standardized 0–100 scale, with higher values reflecting better performance.









Table S2: Correlations Between Affective Measures and Programming Performance at T1 and T2
a. Correlations at Time 1 (T1)
	Measure
	IMI_T1
	PAS_T1
	Performance_T1

	IMI_T1
	1
	-0.352**
	0.457**

	PAS_T1
	-0.352**
	1
	-0.403**

	Performance_T1
	0.457**
	-0.403**
	1




b. Correlations at Time 2 (T2)
	Measure
	IMI_T2
	PAS_T2
	Performance_T2

	IMI_T2
	1
	-0.329**
	0.415**

	PAS_T2
	-0.329**
	1
	-0.381**

	Performance_T2
	0.415**
	-0.381**
	1


Note:
IMI = Intrinsic Motivation Inventory (higher scores indicate greater motivation); PAS = Programming Anxiety Scale (lower scores indicate lower anxiety levels); Performance scores range from 0 to 100; ** p < .01

Table S3: Structural Equation Model Fit Indices
	Index
	Value
	Threshold for Good Fit

	χ² (df)
	12.345 (5)
	-

	p-value
	.030
	> .05

	CFI
	.982
	> .95

	TLI
	.964
	> .95

	RMSEA [90% CI]
	.048 [.015, .079]
	< .06

	SRMR
	.028
	< .08



Table S4: Analysis of Covariance Results for Learning Outcomes with GPA as Covariate (N = 233)
	Outcome Variable
	Group
	Adjusted Mean (SE)
	F(3, 229)
	p-value
	Partial η²

	Intrinsic Motivation
	AI-Claude
	5.60 (0.10)
	3.56
	.015
	.045

	
	AI-GPT-3.5
	5.51 (0.11)
	
	
	

	
	Human-Human
	5.48 (0.09)
	
	
	

	
	Individual
	5.27 (0.12)
	
	
	

	Programming Anxiety
	AI-Claude
	2.30 (0.08)
	3.99
	.008
	.050

	
	AI-GPT-3.5
	2.39 (0.07)
	
	
	

	
	Human-Human
	2.62 (0.07)
	
	
	

	
	Individual
	2.76 (0.09)
	
	
	

	Programming Performance
	AI-Claude
	84.30 (0.98)
	6.22
	<.001
	.077

	
	AI-GPT-3.5
	83.45 (1.02)
	
	
	

	
	Human-Human
	80.34 (1.10)
	
	
	

	
	Individual
	76.05 (1.20)
	
	
	


Note. Adjusted means control for GPA as covariate. Groups are ordered by performance within each outcome variable. Standard errors are presented in parentheses. Partial η² represents the proportion of variance explained by the group factor after controlling for GPA. All ANCOVA assumptions, including homogeneity of regression slopes, were met.


