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Supplementary Table S1. List of Original Japanese Stimulus Words, English Translations, and Visual Descriptions
	Japanese
	English
	Visual Description in the VR Environment

	old item

	ストロー
	Straw
	A thin straw inserted into the plastic beverage bottle placed on the main table.

	傘
	Umbrella
	A long umbrella leaning against the AV rack on the left side of the room.

	ジュース
	Juice
	A bottle containing orange juice on the main table.

	脚立
	Stepladder
	A silver metallic stepladder folded and placed against the back wall.

	糸
	Thread
	Large spools of colorful yarn placed in a small basket on the right side of the main table.

	ぬいぐるみ
	Stuffed animal
	A small brown teddy bear sitting next to the spools of thread on the main table.

	筆箱
	Pencil case
	A black fabric pencil case taken out and placed on the main table.

	ハンガー
	Hanger
	Clothes hangers holding black jackets on the garment rack in the back right corner.

	山
	Mountain
	(Displayed on the slideshow during the session)

	掃除機
	Vacuum cleaner
	A stick-type vacuum cleaner standing next to the garment rack in the back right area.

	とんぼ
	Dragonfly
	(Displayed on the slideshow during the session)

	ゴミ箱
	Trash can
	A gray wastebasket placed on the floor underneath the projector screen on the left.

	牛乳
	Milk
	A white milk carton placed next to the juice bottle on the main table.

	ダンボール
	Cardboard
	Multiple cardboard boxes stacked neatly near the back center table and the kitchen counter area.

	鳥
	Bird
	(Displayed on the slideshow during the session)

	ラケット
	Racket
	A tennis racket case leaning against the equipment rack on the left side of the room.

	ピザ
	Pizza
	A large, open delivery pizza box placed prominently in the center of the main table.

	ティッシュ
	Tissue
	A rectangular tissue box placed near the laptop on the left side of the main table.

	レシート
	Receipt
	A receipt taken out of a black wallet placed on the main table.

	電子レンジ
	Microwave
	A silver microwave oven placed on the counter table against the far back wall.

	new item

	コップ
	Cup
	　

	枕
	Pillow
	

	果物
	Fruit
	

	冷蔵庫
	Refrigerator
	

	編み棒
	Knitting needle
	

	台車
	Cart
	

	ペン
	Pen
	

	帽子
	Hat
	

	川
	River
	

	時計
	Clock
	

	蜘蛛
	Spider
	

	テーブルクロス
	Tablecloth
	

	卵
	Egg
	

	本
	Book
	

	さくら
	Cherry blossom
	

	携帯電話
	Smartphone
	

	皿
	Paper
	

	テレビ受像機
	Flat-screen TV
	

	お札
	Banknote
	

	ライトスタンド
	Light stand
	




Supplementary Table S2. Fixed effects of the GLMM testing the Item Type × Viewpoint × VVIQ interaction.
The model included Item Type (old vs. new), Viewpoint, VVIQ, and all interactions as fixed effects, with random intercepts for participants and stimuli: Response ~ Item Type × Viewpoint × VVIQ + (1 | Participant) + (1 | Stimulus). Because Item Type varied within participants, we additionally examined a model including a by-participant random slope for Item Type, (1 + Item Type | Participant) + (1 | Stimulus), but this model failed to converge. Because the same stimuli were presented under both viewpoint conditions, we also examined a model including a by-stimulus random slope for Viewpoint, (1 | Participant) + (1 + Viewpoint | Stimulus). This model also failed to converge, with the estimated correlation between the stimulus-level random intercept and random slope reaching −1.00. A model including both random slopes, (1 + Item Type | Participant) + (1 + Viewpoint | Stimulus), resulted in a singular fit. Therefore, the random-intercept structure was retained as the most parsimonious model that could be reliably estimated. The model yielded an AIC of 2051.0 and a BIC of 2105.7. The fixed-effect estimates are presented below.

	　
	Estimate
	SE
	z
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	-0.612
	0.832
	-0.736
	0.462
	-2.243
	1.019
	

	Item Type
	-1.421
	1.019
	-1.393
	0.164
	-3.419
	0.578
	

	Viewpoint
	2.717
	1.142
	2.378
	0.017
	0.478
	4.956
	*

	VVIQ
	0.018
	0.018
	0.992
	0.321
	-0.018
	0.054
	

	Item Type and Viewpoint
	0.712
	1.368
	0.521
	0.603
	-1.969
	3.393
	

	Item Type and VVIQ
	0.015
	0.022
	0.691
	0.490
	-0.028
	0.058
	

	Viewpoint and VVIQ
	-0.065
	0.026
	-2.466
	0.014
	-0.116
	-0.013
	*

	Item Type, Viewpoint and VVIQ
	-0.015
	0.032
	-0.487
	0.627
	-0.077
	0.046
	

	*p<.05
	　
	　
	　
	　
	　
	
	





Supplementary Table S3. Results of all analyses after excluding participants with d′ ≤ 0 (sensitivity analysis).
	(a)Fixed effects in the GLMM of hit.

	　
	Estimate
	SE
	z
	p
	95% CI (lower)
	95% CI (upper)
	Significance
	

	Intercept
	2.131
	0.849
	2.508
	0.012
	0.439
	3.895
	*
	

	Viewpoint
	-2.988
	1.183
	-2.525
	0.012
	-5.438
	-0.605
	*
	

	VVIQ
	-0.029
	0.019
	-1.551
	0.121
	-0.068
	0.009
	
	

	Viewpoint and VVIQ
	0.067
	0.027
	2.497
	0.013
	0.013
	0.123
	*
	

	*p<.05
	　
	　
	　
	　
	　
	
	
	

	
	
	
	
	
	
	
	
	

	(b)Fixed effects in the GLMM of false alarm.

	　
	Estimate
	SE
	z
	p
	95% CI (lower)
	95% CI (upper)
	Significance
	

	Intercept
	0.521
	0.862
	0.605
	0.545
	-1.225
	2.283
	
	

	Viewpoint
	-3.232
	1.221
	-2.648
	0.008
	-5.770
	-0.784
	**
	

	VVIQ
	-0.019
	0.019
	-0.983
	0.325
	-0.058
	0.020
	
	

	Viewpoint and VVIQ
	0.075
	0.028
	2.705
	0.007
	0.019
	0.133
	**
	

	**p<.01
	　
	　
	　
	　
	　
	
	
	

	
	
	
	
	
	
	
	
	

	(c)Fixed effects in the LMM of response time for hit.

	　
	Estimate
	SE
	df
	t
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	-1.042
	1.883
	28.748
	-0.554
	0.584
	-4.627
	2.538
	

	Viewpoint
	4.923
	2.783
	29.110
	1.769
	0.087
	-0.371
	10.221
	

	VVIQ
	0.077
	0.044
	28.606
	1.747
	0.091
	-0.007
	0.162
	

	Viewpoint and VVIQ
	-0.112
	0.063
	28.978
	-1.768
	0.088
	-0.233
	0.008
	　

	
	
	
	
	
	
	
	
	

	(d)Fixed effects in the LMM of response time for FA.

	　
	Estimate
	SE
	df
	t
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	-1.745
	3.296
	29.924
	-0.530
	0.600
	-7.999
	4.507
	

	Viewpoint
	3.688
	4.871
	30.285
	0.757
	0.455
	-5.559
	12.929
	

	VVIQ
	0.110
	0.078
	30.151
	1.413
	0.168
	-0.038
	0.258
	

	Viewpoint and VVIQ
	-0.083
	0.111
	30.055
	-0.750
	0.459
	-0.294
	0.127
	　

	
	
	
	
	
	
	
	
	

	(e)Fixed effects in the LMM of confidence rating for hit.

	　
	Estimate
	SE
	df
	t
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	3.461
	0.721
	43.182
	4.800
	0.000
	2.073
	4.851
	***

	Viewpoint
	2.348
	1.026
	39.828
	2.289
	0.028
	0.370
	4.328
	*

	VVIQ
	-0.002
	0.017
	39.498
	-0.114
	0.910
	-0.034
	0.030
	

	Viewpoint and VVIQ
	-0.050
	0.024
	39.680
	-2.121
	0.040
	-0.096
	-0.005
	*

	*p<.05. ***p<.001.
	

	
	
	
	
	
	
	
	
	

	(f)Fixed effects in the LMM of confidence rating for FA.

	　
	Estimate
	SE
	df
	t
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	3.393
	0.776
	24.731
	4.375
	0.000
	1.925
	4.864
	***

	Viewpoint
	2.728
	1.140
	24.404
	2.394
	0.025
	0.567
	4.895
	*

	VVIQ
	-0.003
	0.018
	24.381
	-0.153
	0.880
	-0.037
	0.032
	

	Viewpoint and VVIQ
	-0.060
	0.026
	24.039
	-2.323
	0.029
	-0.109
	-0.011
	*

	*p<.05. ***p<.001.
	

	

	(g)Fixed effects in the regression model of d’.

	　
	Estimate
	SE
	t
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	0.805
	0.376
	2.140
	0.041
	0.034
	1.575
	*

	Viewpoint
	0.070
	0.554
	0.126
	0.900
	-1.065
	1.205
	

	VVIQ
	-0.006
	0.009
	-0.666
	0.511
	-0.024
	0.012
	

	Viewpoint and VVIQ
	-0.003
	0.013
	-0.228
	0.821
	-0.029
	0.023
	

	*p<.05
	

	
	

	(h)Fixed effects in the regression model of response bias (C).

	　
	Estimate
	SE
	t
	p
	95% CI (lower)
	95% CI (upper)
	Significance

	Intercept
	-0.641
	0.370
	-1.731
	0.094
	-1.399
	0.117
	

	Viewpoint
	1.448
	0.545
	2.657
	0.013
	0.332
	2.564
	*

	VVIQ
	0.012
	0.009
	1.361
	0.185
	-0.006
	0.030
	

	Viewpoint and VVIQ
	-0.033
	0.012
	-2.665
	0.013
	-0.059
	-0.008
	*

	*p<.05
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Straw
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placed on the main table.
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Umbrella


 


A long umbrella leaning against the AV rack on the 
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Juice


 


A bottle containing orange juice on the main table.
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Stepladder
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Thread


 


Large spools of colorful yarn placed in a small 


basket on the right side of the main table.
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Stuffed animal
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Hanger


 


Clothes hangers holding black jackets on the 
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Vacuum cleaner


 


A stick
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garment rack in the back right area.
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Trash can


 


A gray wastebasket placed on the floor underneath 


the projector screen on the left.
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Japanese  English  Visual Description in the VR Environment  

old item  

ストロ ー  Straw  A thin straw inserted into the plastic  beverage bottle  placed on the main table.  

傘  Umbrella  A long umbrella leaning against the AV rack on the  left side of the room.  

ジュ ー ス  Juice  A bottle containing orange juice on the main table.  

脚立  Stepladder  A silver metallic stepladder folded and placed  against the back wall.  

糸  Thread  Large spools of colorful yarn placed in a small  basket on the right side of the main table.  

ぬいぐるみ  Stuffed animal  A small brown teddy bear sitting next to the spools  of thread on the main table.  

筆箱  Pencil case  A black fabr ic pencil case taken out and placed on  the main table.  

ハンガ ー  Hanger  Clothes hangers holding black jackets on the  garment rack in the back right corner.  

山  Mountain  (Displayed on the slideshow during the session)  

掃除機  Vacuum cleaner  A stick - type vacuum  cleaner standing next to the  garment rack in the back right area.  

とんぼ  Dragonfly  (Displayed on the slideshow during the session)  

ゴミ箱  Trash can  A gray wastebasket placed on the floor underneath  the projector screen on the left.  

