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Appendix One : Questionnaire 
Student-student interaction
1. I engaged in peer interaction concerning my GenAI-assisted language learning outside the classroom.
2. I received peer suggestions or feedback on language outputs generated or revised with the support of GenAI tools.
3. I discussed language questions or GenAI-generated content with peers through digital communication channels during out-of-class learning.
4. I responded to peers’ inquiries about their GenAI-assisted language learning through digital communication channels.
5. I shared ideas or reflections on GenAI-supported language learning tasks with peers in informal settings.
6. I commented on peers’ ideas or GenAI-generated outputs during informal exchanges.
7. My self-directed language learning activities outside the classroom led to interactions with peers.
8. Collaborative problem-solving related to GenAI-generated content or language tasks resulted in peer interaction during informal learning.
Student-teacher interaction
1. I sought guidance from my instructor regarding my GenAI-assisted language learning outside the classroom.
2. I contacted my instructor through digital communication channels to clarify questions related to my out-of-class GenAI-supported learning.
3. My instructor provided opportunities for informal consultation when I needed support with GenAI-assisted language learning.
4. My instructor responded to my inquiries about GenAI-supported learning in a timely manner.
5. I responded to messages or guidance from my instructor concerning my GenAI-assisted learning.
6. I received sufficient feedback from my instructor to address difficulties encountered during GenAI-supported informal learning.
Student-GenAI interaction
1. GenAI-supported materials helped me understand language input during my out-of-class learning.
2. I used GenAI tools during my out-of-class language learning to obtain feedback or suggestions that supported my learning.
3. GenAI-supported materials enabled me to connect new language knowledge with my own learning experiences in informal settings.
4. It was easy for me to access GenAI-supported materials during my out-of-class learning.
GenAI literacy
1. I am able to distinguish whether the GenAI-based tools I use during out-of-class language learning are intelligent or non-intelligent.
2. I understand how GenAI technologies can support my autonomous foreign language learning outside the classroom.
3. I can identify the GenAI functions embedded in the applications or tools I use for out-of-class language learning.
4. I am able to use GenAI applications or tools competently to support my independent foreign language learning.
5. I usually find it easy to learn how to use a new GenAI tool for my out-of-class language learning.
6. I can use GenAI tools to improve the efficiency of my out-of-class language learning activities.
7. After using an GenAI tool for some time, I can evaluate its strengths and limitations for out-of-class language learning.
8. I can choose the most appropriate GenAI application or product from a variety to support my informal language learning tasks.
9. I am able to choose the most suitable GenAI tool for specific language learning tasks in informal settings.
10. I follow ethical principles when using GenAI tools for out-of-class language learning.
11. I pay attention to privacy and information security when using GenAI tools outside the classroom.
12. I remain cautious about potential misuse of GenAI technologies in informal learning environments.
GenAI-supported self-regulated learning
1. When using GenAI tools for out-of-class English learning, I set up subgoals at different stages to guide what I would study and how I would proceed.
2. When learning English with GenAI tools outside the classroom, I persevered in pursuing my learning goals even when I encountered difficulties.
3. When using GenAI tools for English learning outside the classroom, I constantly monitored my learning progress.
4. During GenAI-supported language learning outside the classroom, I asked myself questions to check whether I understood the steps I was following.
5. When using GenAI tools for language learning in informal settings, I identified parts that I did not fully understand and worked to address them.
6. When I encountered difficulties while learning with GenAI tools outside the classroom, I went back and attempted to resolve the problem by myself.





Table S1. Results of descriptive and correlational analysis
	
	Descriptive statistics
	Correlations

	Variable        
	Mean
	SD
	AW
	US
	EV
	ET
	SS
	ST
	SA
	GenAI-SRL

	AW
	5.546
	1.200
	1
	
	
	
	
	
	
	

	US
	5.489
	1.213
	.567**
	1
	
	
	
	
	
	

	EV
	5.466
	1.181
	.543**
	.575**
	1
	
	
	
	
	

	ET
	5.553
	1.166
	.523**
	.516**
	.578**
	1
	
	
	
	

	SS
	5.399
	1.253
	.597**
	.575**
	.655**
	.576**
	1
	
	
	

	ST
	5.322
	1.235
	.533**
	.553**
	.637**
	.460**
	.608**
	1
	
	

	SA
	5.426
	1.221
	.493**
	.562**
	.597**
	.568**
	.649**
	.534**
	1
	

	GenAI-SRL
	5.451
	1.212
	.583**
	.572**
	.634**
	.527**
	.687**
	.617**
	.622**
	1


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI-SRL = generative artificial intelligence-supported self-regulated learning. 

Table S2. Factor loading
	　
	AW
	ET
	EV
	SA
	GenAI-SRL
	SS
	ST
	US

	AW1
	.934
	　
	　
	　
	　
	　
	　
	　

	AW2
	.899
	　
	　
	　
	　
	　
	　
	　

	AW3
	.893
	　
	　
	　
	　
	　
	　
	　

	ET1
	　
	.922
	　
	　
	　
	　
	　
	　

	ET2
	　
	.875
	　
	　
	　
	　
	　
	　

	ET3
	　
	.875
	　
	　
	　
	　
	　
	　

	US1
	　
	　
	　
	　
	　
	　
	　
	.935

	US2
	　
	　
	　
	　
	　
	　
	　
	.883

	US3
	　
	　
	　
	　
	　
	　
	　
	.901

	EV1
	　
	　
	.919
	　
	　
	　
	　
	　

	EV2
	　
	　
	.884
	　
	　
	　
	　
	　

	EV3
	　
	　
	.882
	　
	　
	　
	　
	　

	SA1
	　
	　
	　
	.927
	　
	　
	　
	　

	SA2
	　
	　
	　
	.872
	　
	　
	　
	　

	SA3
	　
	　
	　
	.907
	　
	　
	　
	　

	SA4
	　
	　
	　
	.873
	　
	　
	　
	　

	GenAI-SRL1
	　
	　
	　
	　
	.928
	　
	　
	　

	GenAI-SRL2
	　
	　
	　
	　
	.864
	　
	　
	　

	GenAI-SRL3
	　
	　
	　
	　
	.864
	　
	　
	　

	GenAI-SRL4
	　
	　
	　
	　
	.880
	　
	　
	　

	GenAI-SRL5
	　
	　
	　
	　
	.890
	　
	　
	　

	GenAI-SRL6
	　
	　
	　
	　
	.897
	　
	　
	　

	SS1
	　
	　
	　
	　
	　
	.940
	　
	　

	SS2
	　
	　
	　
	　
	　
	.868
	　
	　

	SS3
	　
	　
	　
	　
	　
	.862
	　
	　

	SS4
	　
	　
	　
	　
	　
	.879
	　
	　

	SS5
	　
	　
	　
	　
	　
	.851
	　
	　

	SS6
	　
	　
	　
	　
	　
	.866
	　
	　

	SS7
	　
	　
	　
	　
	　
	.879
	　
	　

	SS8
	　
	　
	　
	　
	　
	.860
	　
	　

	ST1
	　
	　
	　
	　
	　
	　
	.911
	　

	ST2
	　
	　
	　
	　
	　
	　
	.877
	　

	ST3
	　
	　
	　
	　
	　
	　
	.889
	　

	ST4
	　
	　
	　
	　
	　
	　
	.891
	　

	ST5
	　
	　
	　
	　
	　
	　
	.882
	　

	ST6
	　
	　
	　
	　
	　
	　
	.891
	　


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI -SRL = generative artificial intelligence-supported self-regulated learning. 

Table S3. Results of the measurement model test
	
	α
	CR
	ω
	AVE
	AW
	US
	EV
	ET
	SS
	ST
	SA
	GenAI-SRL

	AW
	.894
	.897
	.871
	.826
	.909
	
	
	
	
	
	
	

	US
	.892
	.897
	.882
	.822
	.567
	.907
	
	
	
	
	
	

	EV
	.876
	.877
	.841
	.802
	.543
	.576
	.895
	
	
	
	
	

	ET
	.870
	.875
	.848
	.794
	.524
	.516
	.578
	.891
	
	
	
	

	SS
	.956
	.957
	.950
	.767
	.598
	.575
	.655
	.577
	.876
	
	
	

	ST
	.948
	.948
	.935
	.792
	.533
	.554
	.638
	.460
	.607
	.890
	
	

	SA
	.917
	.921
	.912
	.801
	.494
	.564
	.599
	.570
	.650
	.536
	.895
	

	GenAI-SRL
	.946
	.947
	.941
	.788
	.583
	.573
	.634
	.527
	.687
	.617
	.625
	.887


	Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI-SRL = generative artificial intelligence-supported self-regulated learning. 


Table S4. Results of HTMT
	
	AW
	ET
	EV
	SA
	GenAI -SRL
	SS
	ST
	US

	AW
	
	
	
	
	
	
	
	

	ET
	.592
	
	
	
	
	
	
	

	EV
	.613
	.661
	
	
	
	
	
	

	SA
	.544
	.636
	.667
	
	
	
	
	

	GenAI -SRL
	.634
	.580
	.696
	.669
	
	
	
	

	SS
	.646
	.631
	.716
	.693
	.722
	
	
	

	ST
	.579
	.506
	.699
	.574
	.651
	.638
	
	

	US
	.634
	.585
	.650
	.622
	.622
	.621
	.602
	


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI -SRL = generative artificial intelligence-supported self-regulated learning. 

Table S5. Results of VIF
	
	VIF 

	AW -> GenAI-SRL  
	1.892 

	ET -> GenAI-SRL  
	1.867 

	EV -> GenAI-SRL  
	2.389 

	SA -> AW 
	1.833 

	SA -> ET 
	1.833 

	SA -> EV 
	1.833 

	SA -> GenAI-SRL  
	2.118 

	SA -> US 
	1.833 

	SS -> AW 
	2.071 

	SS -> ET 
	2.071 

	SS -> EV 
	2.071 

	SS -> GenAI-SRL  
	2.530 

	SS -> US 
	2.071 

	ST -> AW 
	1.676 

	ST -> ET 
	1.676 

	ST -> EV 
	1.676 

	ST -> GenAI-SRL 
	2.029 

	ST -> US 
	1.676 

	US -> GenAI-SRL 
	1.962 


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI -SRL = generative artificial intelligence-supported self-regulated learning. 


Table S6. Structural model analysis results
	Path
	β
	SD
	R2
	f2
	t
	p

	AW -> GenAI-SRL
	.133
	.055
	.590
	.023
	2.409
	.016

	US -> GenAI-SRL
	.077
	.059
	
	.008
	1.308
	.191

	EV -> GenAI-SRL
	.132
	.058
	
	.018
	2.257
	.024

	ET -> GenAI-SRL
	.022
	.054
	
	.001
	.416
	.677

	SS -> GenAI-SRL
	.252
	.058
	
	.063
	4.378
	.000

	ST -> GenAI-SRL
	.163
	.055
	
	.033
	2.953
	.003

	SA -> GenAI-SRL
	.172
	.058
	
	.035
	2.966
	.003

	SS -> AW
	.371
	.065
	.407
	.113
	5.687
	.000

	ST -> AW
	.242
	.064
	
	.059
	3.803
	.000

	SA -> AW
	.124
	.061
	
	.014
	2.027
	.043

	SS -> US
	.241
	.067
	.430
	.050
	3.613
	.000

	ST -> US
	.265
	.058
	
	.074
	4.554
	.000

	SA -> US
	.265
	.062
	
	.068
	4.284
	.000

	SS -> EV
	.312
	.064
	.542
	.103
	4.837
	.000

	ST -> EV
	.331
	.052
	
	.144
	6.389
	.000

	SA -> EV
	.219
	.060
	
	.058
	3.652
	.000

	SS -> ET
	.311
	.069
	.400
	.079
	4.514
	.000

	ST -> ET
	.104
	.059
	
	.011
	1.765
	.078

	SA -> ET
	.313
	.069
	
	.090
	4.538
	.000


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI-SRL = generative artificial intelligence-supported self-regulated learning.


Table S7. Results of predictive relevance
	　
	Q²predict
	PLS-SEM_MAE
	LM_MAE
	PLS-SEM_MAE-LM_MAE

	AW1
	.366
	.851
	.875
	-.024

	AW2
	.323
	.886
	.907
	-.021

	AW3
	.286
	.889
	.925
	-.036

	ET1
	.358
	.872
	.892
	-.020

	ET2
	.264
	.882
	.899
	-.017

	ET3
	.299
	.859
	.879
	-.02

	EV1
	.455
	.775
	.804
	-.029

	EV2
	.426
	.788
	.804
	-.016

	EV3
	.403
	.800
	.823
	-.023

	GenAI-SRL1
	.473
	.811
	.838
	-.027

	GenAI-SRL2
	.413
	.806
	.843
	-.037

	GenAI-SRL3
	.417
	.810
	.838
	-.028

	GenAI-SRL4
	.457
	.856
	.891
	-.035

	GenAI-SRL5
	.445
	.838
	.864
	-.026

	GenAI-SRL6
	.411
	.838
	.867
	-.029

	US1
	.395
	.863
	.871
	-.008

	US2
	.307
	.869
	.901
	-.032

	US3
	.337
	.893
	.913
	-.020


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI -SRL = generative artificial intelligence-supported self-regulated learning. 


Table S8. The results of the mediation analysis
	Indirect effect
	β
	SD
	t
	p

	SS -> US -> GenAI-SRL
	.019
	.016
	1.166
	.244

	ST -> US -> GenAI-SRL
	.020
	.016
	1.259
	.208

	SA -> EV -> GenAI-SRL
	.029
	.016
	1.830
	.067

	SA -> ET -> GenAI-SRL
	.007
	.017
	.409
	.683

	SA -> AW -> GenAI-SRL
	.017
	.011
	1.443
	.149

	SS -> EV -> GenAI-SRL
	.041
	.020
	2.050
	.040

	SS -> ET -> GenAI-SRL
	.007
	.017
	.407
	.684

	ST -> EV -> GenAI-SRL
	.044
	.021
	2.075
	.038

	SS -> AW -> GenAI-SRL
	.049
	.022
	2.208
	.027

	ST -> ET -> GenAI-SRL
	.002
	.007
	.346
	.730

	ST -> AW -> GenAI-SRL
	.032
	.016
	2.023
	.043

	SA -> US -> GenAI-SRL
	.020
	.017
	1.214
	.225


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI-SRL = generative artificial intelligence-supported self-regulated learning. 

Table S9. The root mean square of error values.
	Neural network
	N
	Training
	N
	Testing
	Total samples

	ANN1
	308 
	.204 
	35 
	.155 
	343 

	ANN2
	305 
	.010 
	38 
	.010 
	343 

	ANN3
	307 
	.008 
	36 
	.008 
	343 

	ANN4
	301 
	.009 
	42 
	.006 
	343 

	ANN5
	306 
	.009 
	37 
	.008 
	343 

	ANN6
	312 
	.010 
	31 
	.010 
	343 

	ANN7
	306 
	.009 
	37 
	.005 
	343 

	ANN8
	311 
	.009 
	32 
	.005 
	343 

	ANN9
	316 
	.010 
	27 
	.007 
	343 

	ANN10
	313 
	.009 
	30 
	.011 
	343 

	Mean
	
	.029 
	
	.023 
	

	Standard deviation (SD)
	
	.058 
	
	.044 
	



Table S10. Results of sensitivity analysis.
	Neural network
	AW
	US
	EV
	ET
	SS
	ST
	SA

	ANN1
	.104 
	.096 
	.099 
	.075 
	.237 
	.154 
	.234 

	ANN2
	.198 
	.028 
	.103 
	.044 
	.199 
	.186 
	.242 

	ANN3
	.130 
	.049 
	.210 
	.048 
	.245 
	.082 
	.236 

	ANN4
	.260 
	.117 
	.099 
	.057 
	.172 
	.020 
	.276 

	ANN5
	.116 
	.072 
	.040 
	.183 
	.318 
	.058 
	.214 

	ANN6
	.221 
	.163 
	.195 
	.036 
	.149 
	.118 
	.118 

	ANN7
	.100 
	.151 
	.115 
	.096 
	.166 
	.238 
	.135 

	ANN8
	.110 
	.087 
	.116 
	.042 
	.266 
	.154 
	.225 

	ANN9
	.071 
	.070 
	.068 
	.130 
	.203 
	.264 
	.194 

	ANN10
	.097 
	.123 
	.176 
	.078 
	.236 
	.071 
	.219 

	Average relative importance
	.141 
	.096 
	.122 
	.079 
	.219 
	.134 
	.209 

	Normalized relative importance (%)
	64.384 
	43.836 
	55.708 
	36.073 
	100.000 
	61.187 
	95.434 


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI-SRL = generative artificial intelligence-supported self-regulated learning. 



Table S11. Comparison of predictor rankings between multiple regression and ANN
	
	Regression Model
	
	Artificial Neural Network
	
	
	

	Dimension
	Path Coefficient
	p-value
	Normalized relative importance (%)
	Regression Ranking
	ANN Ranking
	Consistency

	AW
	.134
	.005
	64.384
	4
	3
	No

	US
	.077
	.112
	43.836
	6
	6
	Yes

	EV
	.132
	.014
	55.708
	5
	5
	Yes

	ET
	.024
	.619
	36.073
	7
	7
	Yes

	SS
	.253
	.000
	100
	1
	1
	Yes

	ST
	.163
	.001
	61.187
	3
	4
	No

	SA
	.169
	.001
	95.434
	2
	2
	Yes


Note. AW = awareness, US = usage, EV = evaluation, ET = ethics, SS = student–student interaction, ST = student–teacher interaction, SA = student–GenAI interaction, and GenAI-SRL = generative artificial intelligence-supported self-regulated learning. 


