Supplementary File
Table S1. English and Persian versions of the administered questionnaire and scoring decisions
	Item
	Construct
	English wording
	Persian wording administered
	Scoring
	Primary-model status

	PU1
	PU
	Metaverse educational platforms enable me to accomplish tasks more quickly.
	پلتفرم های آموزشی متاورس به من این امکان را می دهد تا تکالیفم را سریع تر انجام دهم.
	Direct-scored
	Included

	PU2
	PU
	Using a metaverse educational platform enhances my learning effectiveness.
	استفاده از پلتفرم آموزشی متاورس اثربخشی یادگیری من را ارتقا می دهد.
	Direct-scored
	Included

	PU3
	PU
	Metaverse educational platforms enhance the quality of my learning.
	پلتفرم های آموزشی متاورس کیفیت یادگیری من را افزایش می دهند.
	Direct-scored
	Included

	PU4
	PU
	Metaverse educational platforms are useful in tertiary tourism education.
	پلتفرم های آموزشی متاورس در آموزش عالی گردشگری مفید هستند
	Direct-scored
	Excluded from the primary 25-item model and retained in the 26-item sensitivity model

	PEU1
	PEU
	Learning to use or operate a metaverse educational platform would be easy for me.
	یادگیری استفاده از پلتفرم آموزشی متاورس برای من آسان خواهد بود.
	Direct-scored
	Included

	PEU2
	PEU
	It is easy for me to become skillful at using a metaverse educational platform.
	برای من آسان است تا در استفاده از پلتفرم آموزشی متاورس ماهر شوم.
	Direct-scored
	Included

	PEU3
	PEU
	I find that using a metaverse educational platform is not complicated and does not require much mental effort.
	من یافتم که استفاده از پلتفرم های آموزشی متاورس پیچیده نیست (تلاش ذهنی زیادی نیاز ندارد)
	Direct-scored
	Included

	PEU4
	PEU
	My interaction with a metaverse educational platform is clear and understandable.
	تعامل من با پلتفرم آموزشی متاورس واضح و قابل درک است.
	Direct-scored
	Included

	SE1
	SE
	I am confident that I can perform effectively on many different tasks.
	من مطمئن هستم که می توانم در بسیاری از وظایف مختلف به طور موثر عمل کنم.
	Direct-scored
	Included

	SE2
	SE
	When facing difficult tasks, I am certain that I will accomplish them.
	وقتی با وظایف سخت روبه رو میشوم، مطمئن ام که آنها را انجام خواهم داد.
	Direct-scored
	Included

	SE3
	SE
	I believe I can succeed at almost any endeavor to which I set my mind.
	من اعتقاد دارم که می توانم در هر تلاشی که ذهنم را به آن معطوف کنم، موفق شوم.
	Direct-scored
	Included

	PE1
	PE
	Using a metaverse educational platform in learning is fun.
	استفاده از پلتفرم های آموزشی متاورس در یادگیری سرگرم کننده است.
	Direct-scored
	Included

	PE2
	PE
	Using a metaverse educational platform in learning is enjoyable.
	استفاده از پلتفرم های آموزشی متاورس در یادگیری لذت بخش است.
	Direct-scored
	Included

	PE3
	PE
	Using a metaverse educational platform in learning is very entertaining.
	استفاده از پلتفرم های آموزشی متاورس در یادگیری بسیار سرگرم کننده است.
	Direct-scored
	Included

	PE4
	PE
	Metaverse devices will make my leisure time more fun.
	سیستم های متاورس اوقات فراغت من را سرگرم کننده تر می کند.
	Direct-scored
	Included

	PCR1
	PCR
	The personal information entered into a metaverse educational platform will be handled securely.
	اطلاعات شخصی که وارد پلتفرم متاورس می شود به صورت امن مدیریت خواهد شد.
	Reverse-scored
	Included

	PCR2
	PCR
	Metaverse educational platforms have enough safeguards to make me feel comfortable using them to access educational services.
	پلتفرم های آموزشی متاورس ضمانت های کافی دارند تا من با خیال آسوده از آنها برای دسترسی به خدمات آموزشی استفاده کنم.
	Reverse-scored
	Included

	PCR3
	PCR
	I am concerned that metaverse educational platforms distribute the gathered data to third parties without my knowledge.
	من نگرانم که پلتفرم های آموزشی متاورس داده های جمع آوری شده را بدون اطلاع من به اشخاص ثالث توزیع کند.
	Direct-scored
	Included

	PCR4
	PCR
	I perceive metaverse educational platforms as more privacy-invasive than non-metaverse educational platforms.
	من پلتفرم های آموزشی متاورس را در مقایسه با پلتفرم های آموزشی غیر متاورس، بیشتر متجاوز به حریم خصوصی می دانم.
	Direct-scored
	Included

	PIIT1
	PIIT
	If I heard about a new information technology, I would look for ways to experiment with it.
	من اگر در مورد یک فناوری اطلاعات جدید بشنوم، بدنبال راه هایی برای تجربه آن خواهم بود.
	Direct-scored
	Included

	PIIT2
	PIIT
	Among my peers, I am usually the first to try new information technologies.
	درمیان همسالانم، من معمولا اولین نفری هستم که فناوری های اطلاعات جدید را امتحان می کنم.
	Direct-scored
	Included

	PIIT3
	PIIT
	In general, I am hesitant to try new information technologies.
	به طور کلی، من در امتحان کردن فناوری های جدید مردد ام.
	Reverse-scored
	Included

	PIIT4
	PIIT
	I like to experiment with new information technologies.
	من تمایل دارم فناوری های اطلاعات جدید را ازمایش کنم.
	Direct-scored
	Included

	BI1
	BI
	I intend to use a metaverse educational platform for my studies in the future.
	قصد دارم در آینده از پلتفرم آموزشی متاورس برای مطالعاتم استفاده کنم.
	Direct-scored
	Included

	BI2
	BI
	I predict that I would use a metaverse educational platform for my learning experiences.
	پیش بینی می کنم که از پلتفرم آموزشی متاورس برای تجربیات یادگیری ام استفاده خواهم کرد
	Direct-scored
	Included

	BI3
	BI
	I plan to use a metaverse educational platform frequently.
	برنامه دارم تا به طور مرتب از یک پلتفرم آموزشی متاورس استفاده کنم.
	Direct-scored
	Included


Note: PU4 was excluded from the primary model because its wording referred specifically to tertiary tourism education and was not contextually equivalent to medical or health professions education. The item was retained in the complete 26-item sensitivity analysis.

Table S2. Complete measurement-model and common-method diagnostics for the primary 25-item model
Panel A. Item descriptive statistics, corrected item–total correlations, loadings, and bootstrap confidence intervals
	Construct
	Item
	Mean
	SD
	Corrected item–total correlation
	Loading
	95% CI lower
	95% CI upper

	PIIT
	PIIT1
	3.838
	0.811
	0.601
	0.836
	0.788
	0.876

	PIIT
	PIIT2
	3.157
	1.069
	0.366
	0.786
	0.694
	0.847

	PIIT
	PIIT3
	3.038
	1.029
	−0.106
	−0.246
	−0.467
	0.036

	PIIT
	PIIT4
	3.919
	0.758
	0.517
	0.858
	0.819
	0.891

	PCR
	PCR1
	2.584
	0.837
	0.023
	0.903
	0.834
	0.936

	PCR
	PCR2
	2.492
	0.788
	0.031
	0.892
	0.808
	0.930

	PCR
	PCR3
	3.530
	0.933
	0.021
	−0.562
	−0.733
	−0.281

	PCR
	PCR4
	3.092
	1.072
	−0.008
	−0.381
	−0.640
	0.002

	SE
	SE1
	3.865
	0.765
	0.729
	0.893
	0.862
	0.917

	SE
	SE2
	3.741
	0.765
	0.696
	0.861
	0.817
	0.894

	SE
	SE3
	3.827
	0.880
	0.714
	0.869
	0.827
	0.902

	PEU
	PEU1
	3.703
	0.803
	0.722
	0.847
	0.794
	0.889

	PEU
	PEU2
	3.735
	0.841
	0.768
	0.894
	0.867
	0.919

	PEU
	PEU3
	3.557
	0.937
	0.814
	0.886
	0.843
	0.916

	PEU
	PEU4
	3.751
	0.775
	0.712
	0.823
	0.761
	0.869

	PU
	PU1
	3.773
	0.985
	0.807
	0.903
	0.830
	0.943

	PU
	PU2
	3.957
	0.877
	0.873
	0.950
	0.931
	0.966

	PU
	PU3
	3.984
	0.850
	0.874
	0.952
	0.936
	0.966

	PE
	PE1
	4.022
	0.787
	0.843
	0.921
	0.891
	0.946

	PE
	PE2
	3.995
	0.824
	0.879
	0.939
	0.916
	0.958

	PE
	PE3
	4.049
	0.747
	0.906
	0.950
	0.930
	0.966

	PE
	PE4
	3.865
	0.914
	0.794
	0.872
	0.829
	0.908

	BI
	BI1
	4.016
	0.718
	0.711
	0.881
	0.844
	0.913

	BI
	BI2
	4.022
	0.737
	0.819
	0.926
	0.897
	0.948

	BI
	BI3
	3.627
	1.009
	0.693
	0.860
	0.821
	0.893




Panel B. Indicator cross-loadings
	Item
	PIIT
	PCR
	SE
	PEU
	PU
	PE
	BI

	PIIT1
	0.836
	−0.267
	0.579
	0.578
	0.548
	0.608
	0.661

	PIIT2
	0.786
	−0.386
	0.411
	0.671
	0.291
	0.432
	0.459

	PIIT3
	−0.246
	0.444
	−0.320
	−0.201
	−0.228
	−0.148
	−0.174

	PIIT4
	0.858
	−0.383
	0.540
	0.451
	0.490
	0.645
	0.738

	PCR1
	−0.462
	0.903
	−0.362
	−0.434
	−0.382
	−0.387
	−0.408

	PCR2
	−0.350
	0.892
	−0.390
	−0.367
	−0.426
	−0.332
	−0.293

	PCR3
	0.301
	−0.562
	0.480
	0.142
	0.169
	0.284
	0.318

	PCR4
	0.247
	−0.381
	0.135
	0.387
	−0.076
	0.010
	0.051

	SE1
	0.570
	−0.510
	0.893
	0.542
	0.566
	0.616
	0.605

	SE2
	0.564
	−0.502
	0.861
	0.525
	0.379
	0.482
	0.456

	SE3
	0.576
	−0.269
	0.869
	0.432
	0.455
	0.524
	0.587

	PEU1
	0.538
	−0.328
	0.491
	0.847
	0.386
	0.483
	0.486

	PEU2
	0.720
	−0.384
	0.583
	0.894
	0.483
	0.592
	0.609

	PEU3
	0.479
	−0.374
	0.409
	0.886
	0.340
	0.381
	0.364

	PEU4
	0.565
	−0.331
	0.458
	0.823
	0.416
	0.388
	0.406

	PU1
	0.507
	−0.261
	0.463
	0.366
	0.903
	0.600
	0.543

	PU2
	0.526
	−0.423
	0.525
	0.466
	0.950
	0.726
	0.623

	PU3
	0.544
	−0.495
	0.519
	0.500
	0.952
	0.717
	0.651

	PE1
	0.650
	−0.367
	0.600
	0.557
	0.705
	0.921
	0.760

	PE2
	0.632
	−0.412
	0.558
	0.495
	0.678
	0.939
	0.731

	PE3
	0.650
	−0.380
	0.565
	0.512
	0.676
	0.950
	0.733

	PE4
	0.585
	−0.400
	0.567
	0.448
	0.633
	0.872
	0.595

	BI1
	0.689
	−0.317
	0.542
	0.466
	0.541
	0.714
	0.881

	BI2
	0.643
	−0.327
	0.573
	0.470
	0.587
	0.689
	0.926

	BI3
	0.687
	−0.488
	0.567
	0.548
	0.608
	0.649
	0.860


Panel C. HTMT matrix
	Construct
	PIIT
	PCR
	SE
	PEU
	PU
	PE
	BI

	PIIT
	1.000
	0.797
	0.877
	0.863
	0.703
	0.824
	0.950

	PCR
	0.797
	1.000
	0.608
	0.568
	0.432
	0.429
	0.460

	SE
	0.877
	0.608
	1.000
	0.646
	0.601
	0.693
	0.733

	PEU
	0.863
	0.568
	0.646
	1.000
	0.514
	0.582
	0.615

	PU
	0.703
	0.432
	0.601
	0.514
	1.000
	0.779
	0.722

	PE
	0.824
	0.429
	0.693
	0.582
	0.779
	1.000
	0.847

	BI
	0.950
	0.460
	0.733
	0.615
	0.722
	0.847
	1.000


Panel D. Fornell–Larcker matrix
	Construct
	PIIT
	PCR
	SE
	PEU
	PU
	PE
	BI

	PIIT
	0.727
	−0.468
	0.651
	0.682
	0.563
	0.685
	0.757

	PCR
	−0.468
	0.720
	−0.492
	−0.411
	−0.428
	−0.422
	−0.424

	SE
	0.651
	−0.492
	0.874
	0.573
	0.538
	0.621
	0.631

	PEU
	0.682
	−0.411
	0.573
	0.863
	0.479
	0.548
	0.556

	PU
	0.563
	−0.428
	0.538
	0.479
	0.935
	0.732
	0.651

	PE
	0.685
	−0.422
	0.621
	0.548
	0.732
	0.921
	0.770

	BI
	0.757
	−0.424
	0.631
	0.556
	0.651
	0.770
	0.890


Note: Diagonal values represent the square roots of AVE; off-diagonal values represent construct correlations.
Panel E. Common-method and approximate model-fit diagnostics
	Diagnostic
	Value

	Harman first-factor variance, %
	46.036

	Full-collinearity VIF: PIIT
	1.923

	Full-collinearity VIF: PCR
	1.215

	Full-collinearity VIF: SE
	2.010

	Full-collinearity VIF: PEU
	1.809

	Full-collinearity VIF: PU
	2.576

	Full-collinearity VIF: PE
	3.278

	Full-collinearity VIF: BI
	3.078

	Approximate SRMR, overall sample
	0.105

	Approximate SRMR, paramedical group
	0.114

	Approximate SRMR, medical group
	0.150


Note: Harman’s single-factor test, full-collinearity VIFs, and approximate SRMR were interpreted as diagnostic indicators rather than definitive tests of common-method bias or global model adequacy.
Table S3. Measurement invariance and multi-group comparison of medical and paramedical students
Panel A. MICOM assessment
	Construct
	Configural invariance
	Original correlation
	5th percentile
	Compositional invariance
	Mean difference
	Permutation 95% CI for mean difference
	Equal means
	Variance difference
	Permutation 95% CI for variance difference
	Equal variances
	Overall status

	PIIT
	Yes
	0.942
	0.982
	No
	0.798
	−0.400 to 0.411
	No
	0.918
	−0.751 to 0.727
	No
	No compositional invariance

	PCR
	Yes
	0.761
	0.880
	No
	−0.270
	−0.379 to 0.385
	Yes
	1.091
	−1.078 to 1.107
	Yes
	No compositional invariance

	SE
	Yes
	0.997
	0.998
	No
	1.047
	−0.434 to 0.430
	No
	0.802
	−0.852 to 0.820
	Yes
	No compositional invariance

	PEU
	Yes
	0.992
	0.998
	No
	0.287
	−0.489 to 0.508
	Yes
	1.284
	−1.026 to 1.003
	No
	No compositional invariance

	PU
	Yes
	1.000
	0.999
	Yes
	1.020
	−0.456 to 0.455
	No
	0.207
	−0.923 to 0.875
	Yes
	Partial invariance

	PE
	Yes
	0.998
	1.000
	No
	0.978
	−0.529 to 0.523
	No
	1.648
	−1.050 to 1.038
	No
	No compositional invariance

	BI
	Yes
	1.000
	0.999
	Yes
	0.824
	−0.439 to 0.438
	No
	1.431
	−0.801 to 0.805
	No
	Partial invariance


Note: Compositional invariance was considered established when the original correlation exceeded the 5th percentile of the permutation distribution.
Panel B. Faculty-specific path estimates and permutation-based multi-group comparisons
	Path
	Paramedical β
	Paramedical 95% CI
	Paramedical p
	Medical β
	Medical 95% CI
	Medical p
	Difference
	Permutation p
	Holm-adjusted p
	Comparable after MICOM

	PIIT→SE
	0.744
	0.635 to 0.836
	<0.001
	0.408
	0.211 to 0.623
	<0.001
	0.336
	0.001
	0.013
	No

	PIIT→PU
	0.336
	0.076 to 0.662
	0.014
	−0.037
	−0.305 to 0.222
	0.721
	0.374
	0.035
	0.319
	No

	PIIT→PEU
	0.556
	0.360 to 0.819
	<0.001
	0.559
	0.402 to 0.694
	<0.001
	−0.003
	0.979
	1.000
	No

	PIIT→BI
	0.342
	0.139 to 0.594
	0.002
	0.372
	0.158 to 0.609
	<0.001
	−0.030
	0.884
	1.000
	No

	SE→PU
	0.320
	0.021 to 0.572
	0.036
	−0.001
	−0.211 to 0.279
	0.874
	0.321
	0.148
	1.000
	No

	SE→PEU
	0.147
	−0.148 to 0.388
	0.330
	0.390
	0.209 to 0.554
	<0.001
	−0.243
	0.182
	1.000
	No

	PCR→PU
	−0.143
	−0.356 to 0.040
	0.120
	−0.261
	−0.510 to 0.237
	0.183
	0.118
	0.550
	1.000
	No

	PCR→BI
	−0.115
	−0.244 to 0.020
	0.085
	0.079
	−0.097 to 0.196
	0.350
	−0.195
	0.027
	0.266
	No

	PEU→PU
	−0.023
	−0.254 to 0.193
	0.801
	0.484
	0.161 to 0.793
	0.008
	−0.507
	0.007
	0.077
	No

	PEU→PE
	0.532
	0.374 to 0.683
	<0.001
	0.597
	0.405 to 0.754
	<0.001
	−0.065
	0.606
	1.000
	No

	PEU→BI
	−0.067
	−0.231 to 0.098
	0.390
	0.176
	−0.026 to 0.405
	0.089
	−0.242
	0.084
	0.670
	No

	PU→BI
	0.351
	0.125 to 0.586
	0.001
	−0.059
	−0.267 to 0.125
	0.475
	0.410
	0.002
	0.026
	Yes

	PE→BI
	0.210
	−0.042 to 0.434
	0.105
	0.461
	0.171 to 0.703
	0.003
	−0.251
	0.181
	1.000
	No


Note: A path was regarded as comparable after MICOM only when compositional invariance was established for both its predictor and outcome constructs. Consequently, PU→BI was the only path satisfying the measurement-invariance prerequisite for between-faculty comparison. Other path comparisons should be interpreted as exploratory.

Table S4. Repeated cross-validated predictive performance of the base and extended Technology Acceptance Models
	Target
	Base TAM RMSE
	Base TAM MAE
	Base TAM (Q^2_{\mathrm{predict}})
	Extended TAM RMSE
	Extended TAM MAE
	Extended TAM (Q^2_{\mathrm{predict}})
	Mean squared-loss improvement
	Permutation p

	BI composite
	0.525
	0.417
	0.484
	0.447
	0.338
	0.627
	0.077
	0.002

	BI1
	0.596
	0.480
	0.315
	0.497
	0.371
	0.524
	0.108
	<0.001

	BI2
	0.586
	0.457
	0.370
	0.534
	0.411
	0.477
	0.059
	0.055

	BI3
	0.762
	0.597
	0.433
	0.719
	0.560
	0.495
	0.063
	0.065


Note: Predictive performance was evaluated using 10-fold cross-validation repeated 10 times. The base TAM included PEU and PU as predictors of BI. The extended TAM included PIIT, PCR, PEU, PU, and PE. Positive squared-loss improvement values indicate lower prediction loss for the extended model.

Table S5. Sensitivity analysis comparing the primary 25-item model with the complete 26-item model retaining PU4
Panel A. Measurement-model comparison
	Construct
	Items, 25-item model
	α, 25-item model
	CR, 25-item model
	AVE, 25-item model
	Loading range, 25-item model
	Items, 26-item model
	α, 26-item model
	CR, 26-item model
	AVE, 26-item model
	Loading range, 26-item model

	PIIT
	4
	0.493
	0.725
	0.528
	−0.246 to 0.858
	4
	0.493
	0.724
	0.528
	−0.252 to 0.858

	PCR
	4
	0.035
	0.273
	0.518
	−0.562 to 0.903
	4
	0.035
	0.252
	0.521
	−0.582 to 0.897

	SE
	3
	0.844
	0.907
	0.765
	0.861 to 0.893
	3
	0.844
	0.907
	0.765
	0.862 to 0.892

	PEU
	4
	0.886
	0.921
	0.745
	0.823 to 0.894
	4
	0.886
	0.921
	0.745
	0.824 to 0.893

	PU
	3
	0.925
	0.954
	0.875
	0.903 to 0.952
	4
	0.920
	0.945
	0.812
	0.843 to 0.945

	PE
	4
	0.937
	0.957
	0.848
	0.872 to 0.950
	4
	0.937
	0.957
	0.848
	0.872 to 0.950

	BI
	3
	0.850
	0.919
	0.791
	0.860 to 0.926
	3
	0.850
	0.919
	0.791
	0.859 to 0.926


Panel B. Structural-path comparison
	Hypothesis
	Path
	β, 25-item model
	95% CI, 25-item model
	Supported
	β, 26-item model
	95% CI, 26-item model
	Supported
	Absolute change in β

	H1
	PIIT→SE
	0.651
	0.540 to 0.744
	Yes
	0.652
	0.536 to 0.739
	Yes
	0.001

	H2
	PIIT→PU
	0.279
	0.112 to 0.452
	Yes
	0.281
	0.116 to 0.459
	Yes
	0.002

	H3
	PIIT→PEU
	0.536
	0.397 to 0.665
	Yes
	0.535
	0.394 to 0.672
	Yes
	0.001

	H4
	PIIT→BI
	0.419
	0.249 to 0.591
	Yes
	0.421
	0.251 to 0.599
	Yes
	0.002

	H5
	SE→PU
	0.230
	0.016 to 0.443
	Yes
	0.265
	0.045 to 0.479
	Yes
	0.035

	H6
	SE→PEU
	0.225
	0.054 to 0.398
	Yes
	0.225
	0.053 to 0.393
	Yes
	<0.001

	H7
	PCR→PU
	−0.144
	−0.329 to 0.027
	No
	−0.134
	−0.314 to 0.024
	No
	0.010

	H8
	PCR→BI
	−0.013
	−0.107 to 0.071
	No
	−0.015
	−0.113 to 0.069
	No
	0.003

	H9
	PEU→PU
	0.098
	−0.081 to 0.291
	No
	0.091
	−0.099 to 0.280
	No
	0.007

	H10
	PEU→PE
	0.548
	0.425 to 0.669
	Yes
	0.548
	0.422 to 0.666
	Yes
	<0.001

	H11
	PEU→BI
	−0.010
	−0.130 to 0.138
	No
	−0.008
	−0.137 to 0.135
	No
	0.002

	H12
	PU→BI
	0.130
	−0.005 to 0.258
	No
	0.101
	−0.040 to 0.236
	No
	0.029

	H13
	PE→BI
	0.388
	0.211 to 0.552
	Yes
	0.403
	0.215 to 0.572
	Yes
	0.016


Panel C. Indirect and total effects on behavioral intention
	Source
	Effect type
	Estimate, 25-item model
	95% CI, 25-item model
	Supported
	Estimate, 26-item model
	95% CI, 26-item model
	Supported

	PIIT
	Indirect
	0.203
	0.083 to 0.334
	Yes
	0.197
	0.074 to 0.327
	Yes

	PIIT
	Total
	0.622
	0.495 to 0.751
	Yes
	0.618
	0.489 to 0.748
	Yes

	PCR
	Indirect
	−0.019
	−0.062 to 0.004
	No
	−0.013
	−0.053 to 0.006
	No

	PCR
	Total
	−0.031
	−0.136 to 0.059
	No
	−0.029
	−0.136 to 0.058
	No

	SE
	Indirect
	0.078
	0.021 to 0.161
	Yes
	0.077
	0.018 to 0.155
	Yes

	SE
	Total
	0.078
	0.021 to 0.161
	Yes
	0.077
	0.018 to 0.155
	Yes

	PEU
	Indirect
	0.225
	0.128 to 0.328
	Yes
	0.230
	0.127 to 0.329
	Yes

	PEU
	Total
	0.216
	0.054 to 0.403
	Yes
	0.222
	0.040 to 0.407
	Yes

	PU
	Total
	0.130
	−0.005 to 0.258
	No
	0.101
	−0.040 to 0.236
	No

	PE
	Total
	0.388
	0.211 to 0.552
	Yes
	0.403
	0.215 to 0.572
	Yes


Panel D. Explanatory and predictive comparison for behavioral intention
	Outcome
	25-item primary model
	26-item sensitivity model

	(R^2) for BI
	0.701
	0.698

	Adjusted (R^2) for BI
	0.692
	0.689

	Base TAM RMSE for BI composite
	0.525
	0.528

	Base TAM MAE for BI composite
	0.417
	0.420

	Base TAM (Q^2_{\mathrm{predict}})
	0.484
	0.480

	Extended TAM RMSE for BI composite
	0.447
	0.450

	Extended TAM MAE for BI composite
	0.338
	0.339

	Extended TAM (Q^2_{\mathrm{predict}})
	0.627
	0.621

	Mean squared-loss improvement
	0.077
	0.076

	Paired permutation p
	0.002
	0.001


Panel E. Compositional-invariance comparison
	Construct
	Compositional invariance, 25-item model
	Status, 25-item model
	Compositional invariance, 26-item model
	Status, 26-item model

	PIIT
	No
	No compositional invariance
	No
	No compositional invariance

	PCR
	No
	No compositional invariance
	No
	No compositional invariance

	SE
	No
	No compositional invariance
	No
	No compositional invariance

	PEU
	No
	No compositional invariance
	No
	No compositional invariance

	PU
	Yes
	Partial invariance
	No
	No compositional invariance

	PE
	No
	No compositional invariance
	No
	No compositional invariance

	BI
	Yes
	Partial invariance
	Yes
	Partial invariance


Overall sensitivity conclusion: Retaining PU4 did not materially alter the supported and unsupported structural hypotheses, indirect-effect conclusions, variance explained in behavioral intention, or the superiority of the extended model over the base TAM in out-of-sample prediction. Excluding PU4 improved the reliability and convergent validity of the PU measurement block and allowed compositional invariance to be established for PU in the primary 25-item model.

