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Figure S1. Overview of the experimental procedure. The procedure included four blocks of Tetris gameplay (80 s, 60 s, 60 s, 60 s), interleaved with four cycles of motor activity (20 s of pressing buttons only) directly followed by 20 s of rest with open eyes. 



Supplementary table S1. Local peak maxima in brain areas activated during Tetris gameplay with mental rotation instructions, controlling for motor activity
	 
	 
	 
	 
	MNI*
	 

	Contrast
	Cluster
	Area of local maximum
	t
	x
	y
	z
	Voxels in cluster

	Positive 
	1
	R Middle Temporal Gyrus
	21,57
	46
	-72
	-2
	23120

	
	
	R Inferior Temporal Gyrus
	20,44
	44
	-62
	-8
	

	
	
	L Inferior Parietal Lobule 
	18,87
	-26
	-54
	52
	

	
	
	L Inferior Occipital Gyrus
	18,35
	-42
	-66
	-4
	

	
	
	L Inferior Occipital Gyrus
	17,64
	-44
	-68
	-8
	

	
	
	L Middle Occipital Gyrus
	17,00
	-42
	-78
	2
	

	
	
	R Middle Occipital Gyrus
	16,26
	36
	-84
	2
	

	
	
	R Inferior Occipital Gyrus
	16,15
	34
	-82
	-2
	

	
	
	R Fusiform Gyrus
	15,97
	26
	-70
	-14
	

	
	
	R Middle Occipital Gyrus
	15,92
	30
	-80
	26
	

	
	
	L Fusiform Gyrus
	15,47
	-28
	-60
	-10
	

	
	
	
	
	
	
	
	

	
	2
	R Thalamus
	13,21
	20
	-28
	12
	1640

	
	
	N/A
	11,73
	-6
	-30
	-4
	

	
	
	N/A
	11,58
	6
	-32
	-4
	

	
	
	N/A
	9,69
	2
	-24
	-20
	

	
	
	L Thalamus
	9,05
	-16
	-28
	14
	

	
	
	R Thalamus
	7,93
	10
	-20
	4
	

	
	
	N/A
	7,50
	-4
	-34
	-20
	

	
	
	N/A
	7,14
	12
	-18
	-6
	

	
	
	L Thalamus
	6,21
	-8
	-16
	10
	

	
	
	L Thalamus
	6,11
	-8
	-14
	14
	

	
	
	
	
	
	
	
	

	
	3
	R Superior Frontal Gyrus
	9,98
	26
	-8
	66
	617

	
	
	R Superior Frontal Gyrus
	9,70
	32
	-6
	62
	

	
	
	RPrecentral Gyrus
	9,21
	30
	-4
	48
	

	
	
	N/A
	8,82
	34
	-8
	44
	

	
	
	R Superior Frontal Gyrus
	7,27
	20
	-8
	72
	

	
	
	R Superior Frontal Gyrus
	6,85
	28
	6
	64
	

	
	
	
	
	
	
	
	

	
	4
	L Superior Frontal Gyrus
	10,12
	-20
	-6
	58
	383

	
	
	L Paracentral Lobule
	6,56
	-18
	-12
	66
	

	
	
	
	
	
	
	
	

	
	5
	R IFG (p. Opercularis)
	8,63
	48
	6
	26
	179

	
	
	
	
	
	
	
	

	
	6
	N/A
	8,23
	-6
	24
	6
	60

	
	
	N/A
	6,59
	2
	22
	4
	

	
	
	
	
	
	
	
	

	
	7
	R MCC
	6,98
	14
	-28
	42
	21

	Negative
	1
	L PCC
	9,96
	-2
	-44
	32
	955

	
	
	L MCC
	9,82
	-6
	-46
	34
	

	
	
	L Precuneus
	9,29
	0
	-72
	36
	

	
	
	R MCC
	8,98
	10
	-50
	32
	

	
	
	L Cuneus
	8,05
	-4
	-74
	30
	

	
	
	L Precuneus
	8,01
	-6
	-62
	32
	

	
	
	L Precuneus
	6,79
	-6
	-58
	22
	

	
	
	
	
	
	
	
	

	
	2
	L Middle Temporal Gyrus
	10,61
	-64
	-40
	2
	564

	
	
	L Middle Temporal Gyrus
	10,35
	-56
	-26
	-4
	

	
	
	L Middle Temporal Gyrus
	7,66
	-56
	-8
	-16
	

	
	
	L Middle Temporal Gyrus
	7,39
	-58
	-10
	-14
	

	
	
	
	
	
	
	
	

	
	3
	L Angular Gyrus
	12,55
	-50
	-64
	32
	538

	
	
	L Angular Gyrus
	11,66
	-42
	-62
	28
	

	
	
	L Middle Temporal Gyrus
	7,68
	-56
	-54
	22
	

	
	
	L SupraMarginal Gyrus
	7,55
	-52
	-50
	30
	

	
	
	
	
	
	
	
	

	
	4
	R Middle Temporal Gyrus
	9,41
	54
	-34
	0
	230

	
	
	R Middle Temporal Gyrus
	8,51
	64
	-34
	2
	

	
	
	R Middle Temporal Gyrus
	8,34
	68
	-38
	0
	

	
	
	R Middle Temporal Gyrus
	6,92
	66
	-48
	4
	

	
	
	
	
	
	
	
	

	
	5
	L IFG (p. Orbitalis)
	7,74
	-42
	30
	-12
	230

	
	
	L IFG (p. Triangularis)
	7,73
	-44
	24
	4
	

	
	
	
	
	
	
	
	

	
	
	L IFG (p. Orbitalis)
	7,70
	-36
	32
	-12
	

	
	
	L IFG (p. Triangularis)
	6,74
	-46
	20
	8
	

	
	
	
	
	
	
	
	

	
	6
	R Cerebelum (Crus 2)
	8,64
	32
	-74
	-38
	67

	
	
	R Cerebelum (Crus 1)
	6,14
	28
	-80
	-32
	

	
	
	R Cerebelum (Crus 1)
	5,99
	20
	-80
	-32
	

	
	
	
	
	
	
	
	

	
	7
	R Middle Temporal Gyrus
	6,99
	58
	-16
	-10
	32

	
	
	R Middle Temporal Gyrus
	6,47
	52
	-8
	-18
	

	
	
	R Middle Temporal Gyrus
	6,25
	56
	-8
	-16
	

	
	
	
	
	
	
	
	

	
	8
	L Middle Frontal Gyrus
	8,85
	-42
	14
	46
	29

	
	
	
	
	
	
	
	

	
	9
	R IFG (p. Orbitalis)
	7,89
	56
	30
	-6
	27

	
	
	
	
	
	
	
	

	
	10
	L Superior Frontal Gyrus
	8,53
	-14
	48
	38
	20

	
	
	
	
	
	
	
	

	
	11
	R Angular Gyrus
	6,39
	50
	-56
	26
	19

	
	
	
	
	
	
	
	

	
	12
	L Cerebelum (Crus 2)
	6,64
	-28
	-76
	-36
	13

	
	
	
	
	
	
	
	

	
	13
	L Mid Orbital Gyrus
	6,39
	-2
	56
	-6
	12

	
	
	
	
	
	
	
	

	
	14
	R IFG (p. Orbitalis)
	6,78
	46
	36
	-10
	7

	
	
	
	
	
	
	
	

	
	15
	L Hippocampus
	6,60
	-22
	-14
	-14
	7

	
	
	
	
	
	
	
	

	
	16
	L Middle Temporal Gyrus
	7,29
	-54
	-6
	-22
	5


Note. a Tetris gameplay controlling for motor activity.  b Motor activity relative to Tetris gameplay. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05.The Statistical Parametric Mapping (SPM) anatomy toolbox (Eickhoff et al., 2005) was used to extract activated clusters and label areas of local maximum for all contrasts.

Supplementary table S2. Brain areas for all voxels within each cluster of activation during Tetris gameplay with mental rotation instructions, controlling for motor activity
	
	
	
	
	

	Contrast
	Cluster
	Cluster size
	Voxels
	Brain area

	Positive
	1
	23120
	2012
	Occipital_Mid_L 

	
	
	
	1323
	Fusiform_R 

	
	
	
	1203
	Occipital_Mid_R 

	
	
	
	1143
	Cerebelum_6_R 

	
	
	
	982
	Fusiform_L 

	
	
	
	980
	Cerebelum_6_L 

	
	
	
	952
	Parietal_Sup_L 

	
	
	
	822
	Parietal_Sup_R 

	
	
	
	815
	Parietal_Inf_L 

	
	
	
	776
	Lingual_L 

	
	
	
	709
	Occipital_Sup_R 

	
	
	
	667
	Occipital_Sup_L 

	
	
	
	624
	Lingual_R 

	
	
	
	620
	Occipital_Inf_L 

	
	
	
	588
	Temporal_Inf_R 

	
	
	
	556
	Precuneus_R 

	
	
	
	509
	Temporal_Mid_R 

	
	
	
	496
	Occipital_Inf_R 

	
	
	
	491
	Postcentral_R 

	
	
	
	414
	Parietal_Inf_R 

	
	
	
	368
	Precuneus_L 

	
	
	
	329
	Vermis_6 

	
	
	
	314
	Postcentral_L 

	
	
	
	281
	SupraMarginal_R 

	
	
	
	223
	Cerebelum_8_R 

	
	
	
	221
	Temporal_Mid_L 

	
	
	
	208
	Cerebelum_8_L 

	
	
	
	208
	Cuneus_R 

	
	
	
	207
	Calcarine_L 

	
	
	
	188
	Calcarine_R 

	
	
	
	187
	Vermis_8 

	
	
	
	166
	Cerebelum_Crus1_L 

	
	
	
	161
	Temporal_Inf_L 

	
	
	
	155
	Vermis_7 

	
	
	
	139
	Vermis_4_5 

	
	
	
	119
	SupraMarginal_L 

	
	
	
	96
	Cerebelum_4_5_R 

	
	
	
	93
	Cerebelum_9_R 

	
	
	
	87
	Cerebelum_4_5_L 

	
	
	
	87
	Cerebelum_7b_L 

	
	
	
	83
	Cerebelum_9_L 

	
	
	
	74
	Cuneus_L 

	
	
	
	73
	Angular_R 

	
	
	
	67
	ParaHippocampal_R 

	
	
	
	58
	Cerebelum_Crus1_R 

	
	
	
	49
	Cerebelum_Crus2_L 

	
	
	
	44
	Vermis_9 

	
	
	
	40
	Cerebelum_7b_R 

	
	
	
	34
	Cerebelum_Crus2_R 

	
	
	
	12
	ParaHippocampal_L 

	
	
	
	10
	Cerebelum_10_R 

	
	
	
	7
	Cerebelum_10_L 

	
	
	
	2
	Cingulum_Mid_R 

	
	
	
	1
	Hippocampus_R 

	
	
	
	1
	Paracentral_Lobule_R 

	
	
	
	
	

	
	2
	1640
	344
	Thalamus_R 

	
	
	
	151
	Thalamus_L 

	
	
	
	87
	Hippocampus_R 

	
	
	
	44
	Lingual_R 

	
	
	
	37
	Vermis_3 

	
	
	
	17
	Lingual_L 

	
	
	
	13
	Hippocampus_L 

	
	
	
	6
	Cerebelum_4_5_L 

	
	
	
	5
	Cerebelum_3_L 

	
	
	
	3
	Vermis_1_2 

	
	
	
	2
	ParaHippocampal_R 

	
	
	
	1
	Cerebelum_3_R 

	
	
	
	1
	Caudate_R 

	
	
	
	
	

	
	3
	617
	281
	Frontal_Sup_R 

	
	
	
	123
	Precentral_R 

	
	
	
	75
	Frontal_Mid_R 

	
	
	
	
	

	
	4
	383
	197
	Frontal_Sup_L 

	
	
	
	54
	Frontal_Mid_L 

	
	
	
	51
	Precentral_L 

	
	
	
	12
	Supp_Motor_Area_L 

	
	
	
	7
	Paracentral_Lobule_L 

	
	
	
	
	

	
	5
	179
	89
	Precentral_R 

	
	
	
	85
	Frontal_Inf_Oper_R 

	
	
	
	
	

	
	6
	60
	2
	Caudate_L 

	
	
	
	
	

	 
	7
	21
	17
	Cingulum_Mid_R 

	Negative
	1
	955
	309
	Precuneus_L 

	
	
	
	151
	Cingulum_Post_L 

	
	
	
	122
	Precuneus_R 

	
	
	
	114
	Cuneus_L 

	
	
	
	93
	Cingulum_Mid_L 

	
	
	
	90
	Cingulum_Mid_R 

	
	
	
	56
	Cingulum_Post_R 

	
	
	
	7
	Cuneus_R 

	
	
	
	
	

	
	2
	564
	561
	Temporal_Mid_L 

	
	
	
	
	

	
	3
	538
	423
	Angular_L 

	
	
	
	62
	SupraMarginal_L 

	
	
	
	26
	Parietal_Inf_L 

	
	
	
	21
	Temporal_Mid_L 

	
	
	
	5
	Temporal_Sup_L 

	
	
	
	
	

	
	4
	230
	219
	Temporal_Mid_R

	
	
	
	10
	Temporal_Sup_R

	
	
	
	
	

	
	5
	230
	123
	Frontal_Inf_Orb_L 

	
	
	
	106
	Frontal_Inf_Tri_L 

	
	
	
	1
	Frontal_Inf_Oper_L 

	
	
	
	
	

	
	6
	67
	37
	Cerebelum_Crus1_R 

	
	
	
	30
	Cerebelum_Crus2_R 

	
	
	
	
	

	
	7
	32
	32
	Temporal_Mid_R 

	
	
	
	
	

	
	8
	29
	27
	Frontal_Mid_L 

	
	
	
	2
	Precentral_L 

	
	
	
	
	

	
	9
	27
	26
	Frontal_Inf_Orb_R 

	
	
	
	1
	Frontal_Inf_Tri_R 

	
	
	
	
	

	
	10
	20
	20
	Frontal_Sup_L 

	
	
	
	
	

	
	11
	19
	19
	Angular_R 

	
	
	
	
	

	
	12
	13
	7
	Cerebelum_Crus2_L 

	
	
	
	6
	Cerebelum_Crus1_L 

	
	
	
	
	

	
	13
	12
	12
	Frontal_Med_Orb_L 

	
	
	
	
	

	
	14
	7
	7
	Frontal_Inf_Orb_R 

	
	
	
	
	

	
	15
	7
	7
	Hippocampus_L

	
	
	
	
	

	 
	16
	5
	5
	Temporal_Mid_L 


Note. a Tetris gameplay controlling for motor activity.  b Motor activity relative to Tetris gameplay. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05. The table was created using the xjView toolbox (https://www.alivelearn.net/xjview) for SPM. Brain areas are specified with the Automated Anatomical Labeling atlas (aal). Note that some voxels are outside of the aal atlas (N/A) and that the sum of voxels presented therefore might not add up to the total number of voxels in the cluster. 


 Supplementary table S3. Brain areas activated during Tetris gameplay relative to baseline
	 
	 
	 
	 
	MNI*
	 

	Contrast
	Cluster
	Area of local maximum
	t
	x
	y
	z
	Voxels in 
cluster

	Positive
	1
	L Inferior Parietal Lobule 
	19,70
	-44
	-38
	54
	30955

	
	
	L Inferior Parietal Lobule 
	18,30
	-54
	-26
	44
	

	
	
	R Cerebelum (VI)
	17,37
	34
	-52
	-32
	

	
	
	L Precuneus
	17,29
	-14
	-60
	58
	

	
	
	R Middle Temporal Gyrus
	16,92
	46
	-68
	-2
	

	
	
	R Fusiform Gyrus
	16,90
	28
	-70
	-14
	

	
	
	L Inferior Parietal Lobule 
	15,77
	-28
	-54
	52
	

	
	
	L Middle Occipital Gyrus
	15,73
	-46
	-70
	-2
	

	
	
	L Superior Parietal Lobule 
	15,70
	-34
	-46
	58
	

	
	
	L Superior Parietal Lobule 
	15,23
	-22
	-64
	52
	

	
	
	L Precuneus
	15,19
	-10
	-62
	56
	

	
	
	
	
	
	
	
	

	
	2
	R Hippocampus
	12,37
	20
	-36
	8
	1330

	
	
	N/A
	11,29
	6
	-30
	-2
	

	
	
	L Thalamus
	9,67
	-18
	-30
	10
	

	
	
	R Thalamus
	8,79
	6
	-20
	14
	

	
	
	N/A
	8,10
	-4
	-30
	-2
	

	
	
	N/A
	7,46
	-16
	-30
	-4
	

	
	
	L Thalamus
	6,33
	-6
	-14
	14
	

	
	
	N/A
	6,30
	-18
	-22
	-4
	

	
	
	
	
	
	
	
	

	
	3
	RPrecentral Gyrus
	11,85
	48
	6
	28
	566

	
	
	
	
	
	
	
	

	
	4
	L Precentral Gyrus
	8,32
	-52
	4
	22
	390

	
	
	L Precentral Gyrus
	7,63
	-56
	8
	30
	

	
	
	L Precentral Gyrus
	7,49
	-54
	6
	38
	

	
	
	L Precentral Gyrus
	6,38
	-46
	0
	42
	

	
	
	
	
	
	
	
	

	
	5
	R Middle Frontal Gyrus
	8,36
	38
	40
	32
	174

	
	
	R Middle Frontal Gyrus
	7,78
	42
	32
	34
	

	
	
	
	
	
	
	
	

	
	6
	R Insula Lobe
	7,14
	36
	18
	2
	79

	
	
	
	
	
	
	
	

	
	7
	L Middle Frontal Gyrus
	6,71
	-42
	32
	28
	37

	
	
	
	
	
	
	
	

	
	8
	L Insula Lobe
	6,57
	-34
	14
	2
	25

	
	
	
	
	
	
	
	

	
	9
	L Insula Lobe
	6,12
	-30
	26
	0
	9

	
	
	
	
	
	
	
	

	
	10
	L Pallidum
	6,77
	-12
	-2
	0
	7

	
	
	
	
	
	
	
	

	
	11
	N/A
	6,30
	4
	18
	4
	5

	Negative
	1
	L Mid Orbital Gyrus
	12,38
	0
	48
	-12
	947

	
	
	L ACC
	10,84
	-2
	36
	-2
	

	
	
	L IFG (p. Orbitalis)
	7,42
	-22
	36
	-10
	

	
	
	L IFG (p. Orbitalis)
	7,31
	-24
	34
	-12
	

	
	
	L IFG (p. Orbitalis)
	6,92
	-38
	32
	-14
	

	
	
	L IFG (p. Orbitalis)
	6,90
	-34
	32
	-12
	

	
	
	
	
	
	
	
	

	
	2
	L Precuneus
	9,87
	-4
	-60
	32
	863

	
	
	L MCC
	8,79
	-10
	-46
	34
	

	
	
	R MCC
	8,29
	8
	-52
	32
	

	
	
	L Precuneus
	7,66
	-4
	-60
	22
	

	
	
	R Precuneus
	7,09
	6
	-52
	20
	

	
	
	
	
	
	
	
	

	
	3
	L Middle Temporal Gyrus
	8,30
	-58
	-30
	-2
	364

	
	
	L Middle Temporal Gyrus
	8,00
	-64
	-40
	2
	

	
	
	L Middle Temporal Gyrus
	7,58
	-56
	-12
	-10
	

	
	
	L Middle Temporal Gyrus
	7,32
	-54
	-8
	-16
	

	
	
	
	
	
	
	
	

	
	4
	L Angular Gyrus
	9,06
	-48
	-64
	32
	108

	
	
	L Angular Gyrus
	7,82
	-42
	-60
	28
	

	
	
	
	
	
	
	
	

	
	5
	L Inferior Temporal Gyrus
	8,22
	-44
	-4
	-32
	75

	
	
	L Inferior Temporal Gyrus
	7,57
	-38
	2
	-34
	

	
	
	
	
	
	
	
	

	
	6
	R Cerebelum (Crus 2)
	7,84
	26
	-78
	-36
	71

	
	
	
	
	
	
	
	

	
	7
	R Middle Temporal Gyrus
	6,65
	58
	-10
	-14
	23

	
	
	
	
	
	
	
	

	
	8
	R Middle Temporal Gyrus
	6,93
	48
	4
	-28
	13

	
	
	
	
	
	
	
	

	
	9
	L Hippocampus
	6,81
	-24
	-16
	-16
	11

	
	
	
	
	
	
	
	

	
	10
	R Medial Temporal Pole
	6,81
	34
	10
	-36
	8


Note. a Tetris gameplay relative to baseline.  b Baseline relative to Tetris gameplay. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05.The Statistical Parametric Mapping (SPM) anatomy toolbox (Eickhoff et al., 2005) was used to extract activated clusters and label areas of local maximum for all contrasts.

Supplementary table S4. Brain areas within each cluster of activation during Tetris gameplay relative to baseline
	
	
	
	
	

	Contrast
	Cluster
	Cluster size
	Voxels
	Brain area

	Positive
	1
	30955
	1845
	Occipital_Mid_L 

	
	
	
	1529
	Cerebelum_6_R 

	
	
	
	1422
	Cerebelum_6_L 

	
	
	
	1320
	Parietal_Inf_L 

	
	
	
	1250
	Fusiform_R 

	
	
	
	1155
	Occipital_Mid_R 

	
	
	
	1065
	Parietal_Sup_L 

	
	
	
	859
	Parietal_Sup_R 

	
	
	
	850
	Postcentral_R 

	
	
	
	848
	Fusiform_L 

	
	
	
	798
	Precuneus_L 

	
	
	
	786
	Precuneus_R 

	
	
	
	761
	Postcentral_L 

	
	
	
	723
	Lingual_L 

	
	
	
	672
	Lingual_R 

	
	
	
	645
	Temporal_Inf_R 

	
	
	
	606
	Occipital_Sup_R 

	
	
	
	591
	Frontal_Sup_R 

	
	
	
	590
	Parietal_Inf_R 

	
	
	
	569
	Cerebelum_Crus1_R 

	
	
	
	564
	Occipital_Sup_L 

	
	
	
	540
	Occipital_Inf_L 

	
	
	
	537
	Cerebelum_Crus1_L 

	
	
	
	531
	Precentral_L 

	
	
	
	485
	Temporal_Mid_R 

	
	
	
	472
	Cerebelum_8_R 

	
	
	
	463
	Supp_Motor_Area_L 

	
	
	
	461
	Occipital_Inf_R 

	
	
	
	381
	Frontal_Sup_L 

	
	
	
	367
	Vermis_6 

	
	
	
	318
	SupraMarginal_R 

	
	
	
	303
	Supp_Motor_Area_R 

	
	
	
	296
	Precentral_R 

	
	
	
	239
	Cerebelum_4_5_R 

	
	
	
	210
	Vermis_4_5 

	
	
	
	207
	Cuneus_R 

	
	
	
	206
	Temporal_Mid_L 

	
	
	
	205
	Calcarine_L 

	
	
	
	199
	SupraMarginal_L 

	
	
	
	196
	Cingulum_Mid_L 

	
	
	
	196
	Cerebelum_4_5_L 

	
	
	
	189
	Frontal_Mid_L 

	
	
	
	188
	Cingulum_Mid_R 

	
	
	
	182
	Temporal_Inf_L 

	
	
	
	180
	Frontal_Mid_R 

	
	
	
	168
	Cerebelum_8_L 

	
	
	
	159
	Vermis_8 

	
	
	
	154
	Vermis_7 

	
	
	
	131
	Angular_R 

	
	
	
	125
	Calcarine_R 

	
	
	
	84
	Cerebelum_9_R 

	
	
	
	79
	Cuneus_L 

	
	
	
	75
	Cerebelum_7b_L 

	
	
	
	74
	Cerebelum_7b_R 

	
	
	
	62
	Cerebelum_9_L 

	
	
	
	33
	Cerebelum_Crus2_R 

	
	
	
	33
	Frontal_Sup_Medial_L 

	
	
	
	29
	ParaHippocampal_R 

	
	
	
	25
	Cingulum_Ant_L 

	
	
	
	20
	Cerebelum_Crus2_L 

	
	
	
	14
	Cerebelum_10_R 

	
	
	
	13
	Cerebelum_10_L 

	
	
	
	12
	Vermis_9 

	
	
	
	4
	Cerebelum_3_R 

	
	
	
	4
	Frontal_Sup_Medial_R 

	
	
	
	2
	Cingulum_Ant_R 

	
	
	
	1
	Hippocampus_R 

	
	
	
	1
	Paracentral_Lobule_L 

	
	
	
	
	

	
	2
	1330
	319
	Thalamus_R 

	
	
	
	258
	Thalamus_L 

	
	
	
	64
	Hippocampus_R 

	
	
	
	25
	Hippocampus_L 

	
	
	
	21
	Lingual_R 

	
	
	
	1
	Lingual_L 

	
	
	
	
	

	
	3
	566
	275
	Frontal_Inf_Oper_R 

	
	
	
	255
	Precentral_R 

	
	
	
	5
	Rolandic_Oper_R 

	
	
	
	
	

	
	4
	390
	290
	Precentral_L 

	
	
	
	78
	Frontal_Inf_Oper_L 

	
	
	
	22
	Rolandic_Oper_L 

	
	
	
	
	

	
	5
	174
	169
	Frontal_Mid_R 

	
	
	
	5
	Frontal_Inf_Tri_R 

	
	
	
	
	

	
	6
	79
	66
	Insula_R 

	
	
	
	
	

	
	7
	37
	20
	Frontal_Inf_Tri_L 

	
	
	
	17
	Frontal_Mid_L 

	
	
	
	
	

	
	8
	25
	23
	Insula_L 

	
	
	
	
	

	
	9
	9
	9
	Insula_L 

	
	
	
	
	

	
	10
	7
	3
	Pallidum_L 

	
	
	
	
	

	
	11
	5
	5
	N/A

	Negative
	1
	947
	262
	Frontal_Med_Orb_R 

	
	
	
	241
	Cingulum_Ant_L 

	
	
	
	224
	Frontal_Med_Orb_L 

	
	
	
	89
	Cingulum_Ant_R 

	
	
	
	51
	Frontal_Inf_Orb_L 

	
	
	
	11
	Frontal_Sup_Medial_R 

	
	
	
	11
	Frontal_Sup_Medial_L 

	
	
	
	4
	Frontal_Mid_Orb_L 

	
	
	
	1
	Frontal_Sup_Orb_R 

	
	
	
	
	

	
	2
	863
	354
	Precuneus_L 

	
	
	
	178
	Precuneus_R 

	
	
	
	100
	Cingulum_Post_L 

	
	
	
	91
	Cingulum_Mid_L 

	
	
	
	59
	Cingulum_Mid_R 

	
	
	
	39
	Cuneus_L 

	
	
	
	34
	Cingulum_Post_R 

	
	
	
	2
	Calcarine_L 

	
	
	
	
	

	
	3
	364
	363
	Temporal_Mid_L 

	
	
	
	1
	Temporal_Sup_L 

	
	
	
	
	

	
	4
	108
	107
	Angular_L 

	
	
	
	
	

	
	5
	75
	70
	Temporal_Inf_L 

	
	
	
	1
	Temporal_Mid_L 

	
	
	
	
	

	
	6
	71
	36
	Cerebelum_Crus1_R 

	
	
	
	35
	Cerebelum_Crus2_R 

	
	
	
	
	

	
	7
	23
	19
	Temporal_Mid_R 

	
	
	
	4
	Temporal_Sup_R 

	
	
	
	
	

	
	8
	13
	12
	Temporal_Mid_R 

	
	
	
	1
	Temporal_Inf_R 

	
	
	
	
	

	
	9
	11
	11
	Hippocampus_L 

	
	
	
	
	

	
	10
	8
	8
	Temporal_Pole_Mid_R 


Note. a Tetris gameplay relative to baseline.  b Baseline relative to Tetris gameplay. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05. The table was created using the xjView toolbox (https://www.alivelearn.net/xjview) for SPM. Brain areas are specified with the Automated Anatomical Labeling atlas (aal). Note that some voxels are outside of the aal atlas (N/A) and that the sum of voxels presented therefore might not add up to the total number of voxels in the cluster.


Supplementary table S5. Brain areas activated during motor activity relative to baseline
	 
	 
	 
	 
	MNI*
	 

	Contrast
	Cluster
	Area of local maximum
	t
	x
	y
	z
	Voxels in 
cluster

	Positive
	1
	L Inferior Parietal Lobule 
	15,23
	-52
	-40
	50
	5081

	
	
	L Postcentral Gyrus
	12,93
	-46
	-24
	58
	

	
	
	L Inferior Parietal Lobule 
	12,60
	-54
	-28
	40
	

	
	
	L Inferior Parietal Lobule 
	12,60
	-54
	-24
	48
	

	
	
	L Inferior Parietal Lobule 
	12,25
	-54
	-32
	50
	

	
	
	L Posterior-Medial Frontal
	10,83
	0
	10
	54
	

	
	
	L Posterior-Medial Frontal
	10,76
	-4
	18
	44
	

	
	
	R Posterior-Medial Frontal
	10,64
	2
	2
	66
	

	
	
	L Posterior-Medial Frontal
	9,26
	-8
	-2
	58
	

	
	
	L Posterior-Medial Frontal
	9,13
	-6
	0
	70
	

	
	
	L Postcentral Gyrus
	8,76
	-40
	-34
	50
	

	
	
	
	
	
	
	
	

	
	2
	R Postcentral Gyrus
	11,53
	50
	-30
	54
	848

	
	
	R Postcentral Gyrus
	9,30
	46
	-36
	58
	

	
	
	R Inferior Parietal Lobule 
	9,18
	44
	-40
	54
	

	
	
	R Postcentral Gyrus
	8,34
	56
	-20
	46
	

	
	
	R Inferior Parietal Lobule 
	6,81
	46
	-52
	48
	

	
	
	RPrecentral Gyrus
	6,74
	40
	-18
	64
	

	
	
	RPrecentral Gyrus
	6,43
	40
	-18
	54
	

	
	
	
	
	
	
	
	

	
	3
	R Cerebelum (VI)
	9,82
	24
	-52
	-28
	776

	
	
	R Cerebelum (Crus 1)
	9,28
	36
	-54
	-32
	

	
	
	R Cerebelum (Crus 1)
	8,39
	46
	-58
	-34
	

	
	
	R Cerebelum (VIII)
	8,29
	36
	-58
	-48
	

	
	
	
	
	
	
	
	

	
	4
	L Precentral Gyrus
	10,63
	-54
	6
	24
	662

	
	
	L IFG (p. Opercularis)
	8,69
	-54
	8
	8
	

	
	
	L IFG (p. Opercularis)
	8,46
	-48
	12
	4
	

	
	
	L Insula Lobe
	6,01
	-38
	14
	-2
	

	
	
	
	
	
	
	
	

	
	5
	R IFG (p. Triangularis)
	8,67
	44
	18
	4
	335

	
	
	RPrecentral Gyrus
	7,49
	56
	6
	20
	

	
	
	R IFG (p. Opercularis)
	6,85
	62
	14
	16
	

	
	
	R IFG (p. Opercularis)
	6,75
	54
	18
	0
	

	
	
	R IFG (p. Opercularis)
	6,65
	56
	18
	4
	

	
	
	
	
	
	
	
	

	
	6
	L Precuneus
	10,34
	-10
	-68
	56
	257

	
	
	R Precuneus
	6,80
	6
	-68
	56
	

	
	
	
	
	
	
	
	

	
	7
	L Middle Frontal Gyrus
	7,84
	-38
	40
	26
	225

	
	
	L Middle Frontal Gyrus
	6,96
	-34
	48
	16
	

	
	
	
	
	
	
	
	

	
	8
	R Middle Temporal Gyrus
	9,06
	56
	-42
	-2
	144

	
	
	R Middle Temporal Gyrus
	7,68
	64
	-46
	-6
	

	
	
	R Middle Temporal Gyrus
	6,68
	62
	-38
	-4
	

	
	
	
	
	
	
	
	

	
	9
	R Middle Frontal Gyrus
	7,61
	36
	-2
	56
	96

	
	
	R Superior Frontal Gyrus
	6,73
	30
	-2
	64
	

	
	
	
	
	
	
	
	

	
	10
	N/A
	8,26
	28
	12
	44
	87

	
	
	
	
	
	
	
	

	
	11
	L Cerebelum (VI)
	7,21
	-30
	-58
	-30
	84

	
	
	L Cerebelum (Crus 1)
	5,98
	-42
	-58
	-30
	

	
	
	
	
	
	
	
	

	
	12
	L Postcentral Gyrus
	7,49
	-64
	-20
	24
	62

	
	
	L Postcentral Gyrus
	7,44
	-58
	-20
	26
	

	
	
	
	
	
	
	
	

	
	13
	R Cerebelum (VIII)
	8,00
	20
	-72
	-48
	60

	
	
	
	
	
	
	
	

	
	14
	RPrecentral Gyrus
	7,16
	46
	6
	38
	53

	
	
	
	
	
	
	
	

	
	15
	L ACC
	6,94
	-2
	8
	28
	51

	
	
	
	
	
	
	
	

	
	16
	R Middle Frontal Gyrus
	6,85
	30
	50
	30
	43

	
	
	R Middle Frontal Gyrus
	6,33
	38
	44
	26
	

	
	
	
	
	
	
	
	

	
	17
	R SupraMarginal Gyrus
	6,61
	60
	-46
	30
	28

	
	
	R SupraMarginal Gyrus
	6,02
	54
	-42
	30
	

	
	
	R SupraMarginal Gyrus
	5,94
	56
	-40
	28
	

	
	
	
	
	
	
	
	

	
	18
	L IFG (p. Orbitalis)
	6,47
	-34
	24
	-6
	19

	
	
	
	
	
	
	
	

	
	19
	R Middle Frontal Gyrus
	6,33
	30
	54
	18
	16

	
	
	R Superior Frontal Gyrus
	6,20
	28
	58
	16
	

	
	
	
	
	
	
	
	

	
	20
	R Insula Lobe
	6,21
	34
	24
	0
	8

	
	
	
	
	
	
	
	

	
	21
	Cerebellar Vermis (6)
	6,48
	6
	-68
	-8
	8

	
	
	
	
	
	
	
	

	
	22
	N/A
	6,24
	-30
	4
	26
	6

	Negative
	1
	L Mid Orbital Gyrus
	9,91
	-2
	48
	-12
	628

	
	
	L ACC
	9,63
	-8
	38
	-4
	

	
	
	R Mid Orbital Gyrus
	7,78
	14
	44
	-12
	

	
	
	R ACC
	7,68
	8
	34
	-6
	

	
	
	R Superior Orbital Gyrus
	6,37
	22
	34
	-14
	

	
	
	
	
	
	
	
	

	
	2
	R Middle Occipital Gyrus
	7,44
	44
	-84
	4
	28

	
	
	
	
	
	
	
	

	
	3
	L Medial Temporal Pole
	6,85
	-34
	10
	-36
	20

	
	
	
	
	
	
	
	

	
	4
	R Medial Temporal Pole
	6,68
	32
	10
	-36
	14

	 
	 
	N/A
	6,21
	34
	6
	-32
	 


Note. a Motor activity relative to baseline.  b Baseline relative to motor activity. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05. The Statistical Parametric Mapping (SPM) anatomy toolbox (Eickhoff et al., 2005) was used to extract activated clusters and label areas of local maximum for all contrasts.

Supplementary table S6. Brain areas within each cluster of activation during motor activity relative to baseline
	 
	 
	
	 
	 

	Contrast
	Cluster
	Cluster size
	Voxels
	Brain area

	Positive
	1
	5081
	1088
	Supp_Motor_Area_L 

	
	
	
	876
	Parietal_Inf_L 

	
	
	
	843
	Supp_Motor_Area_R 

	
	
	
	684
	Postcentral_L 

	
	
	
	354
	Precentral_L 

	
	
	
	292
	Frontal_Sup_L 

	
	
	
	206
	Frontal_Mid_L 

	
	
	
	179
	Cingulum_Mid_L 

	
	
	
	159
	Cingulum_Mid_R 

	
	
	
	133
	Frontal_Sup_Medial_L 

	
	
	
	89
	SupraMarginal_L 

	
	
	
	49
	Parietal_Sup_L 

	
	
	
	37
	Frontal_Sup_Medial_R 

	
	
	
	18
	Cingulum_Ant_L 

	
	
	
	9
	Frontal_Sup_R 

	
	
	
	7
	Angular_L 

	
	
	
	
	

	
	2
	848
	461
	Postcentral_R 

	
	
	
	262
	Parietal_Inf_R 

	
	
	
	61
	Precentral_R 

	
	
	
	34
	SupraMarginal_R 

	
	
	
	30
	Parietal_Sup_R 

	
	
	
	
	

	
	3
	776
	415
	Cerebelum_6_R 

	
	
	
	240
	Cerebelum_Crus1_R 

	
	
	
	45
	Cerebelum_4_5_R 

	
	
	
	28
	Cerebelum_8_R 

	
	
	
	18
	Cerebelum_7b_R 

	
	
	
	4
	Cerebelum_Crus2_R 

	
	
	
	
	

	
	4
	662
	336
	Frontal_Inf_Oper_L 

	
	
	
	204
	Precentral_L 

	
	
	
	31
	Insula_L 

	
	
	
	31
	Temporal_Pole_Sup_L 

	
	
	
	30
	Rolandic_Oper_L 

	
	
	
	15
	Frontal_Inf_Tri_L 

	
	
	
	
	

	
	5
	335
	194
	Frontal_Inf_Oper_R 

	
	
	
	68
	Insula_R 

	
	
	
	32
	Precentral_R 

	
	
	
	28
	Frontal_Inf_Tri_R 

	
	
	
	2
	Rolandic_Oper_R 

	
	
	
	2
	Frontal_Inf_Orb_R 

	
	
	
	
	

	
	6
	257
	175
	Precuneus_L 

	
	
	
	47
	Precuneus_R 

	
	
	
	33
	Parietal_Sup_L 

	
	
	
	
	

	
	7
	225
	219
	Frontal_Mid_L 

	
	
	
	6
	Frontal_Inf_Tri_L 

	
	
	
	
	

	
	8
	144
	139
	Temporal_Mid_R 

	
	
	
	
	

	
	9
	96
	45
	Frontal_Mid_R 

	
	
	
	43
	Frontal_Sup_R 

	
	
	
	8
	Precentral_R 

	
	
	
	
	

	
	10
	87
	67
	Frontal_Mid_R 

	
	
	
	
	

	
	11
	84
	74
	Cerebelum_6_L 

	
	
	
	10
	Cerebelum_Crus1_L 

	
	
	
	
	

	
	12
	62
	51
	Postcentral_L 

	
	
	
	11
	SupraMarginal_L 

	
	
	
	
	

	
	13
	60
	53
	Cerebelum_8_R 

	
	
	
	7
	Cerebelum_7b_R 

	
	
	
	
	

	
	14
	53
	41
	Precentral_R 

	
	
	
	10
	Frontal_Mid_R 

	
	
	
	2
	Frontal_Inf_Oper_R 

	
	
	
	
	

	
	15
	51
	39
	Cingulum_Ant_L 

	
	
	
	7
	Cingulum_Ant_R 

	
	
	
	5
	Cingulum_Mid_R 

	
	
	
	
	

	
	16
	43
	43
	Frontal_Mid_R 

	
	
	
	
	

	
	17
	28
	26
	SupraMarginal_R 

	
	
	
	2
	Angular_R 

	
	
	
	
	

	
	18
	19
	9
	Insula_L 

	
	
	
	7
	Frontal_Inf_Orb_L 

	
	
	
	3
	Frontal_Inf_Tri_L 

	
	
	
	
	

	
	19
	16
	9
	Frontal_Sup_R 

	
	
	
	7
	Frontal_Mid_R 

	
	
	
	
	

	
	20
	8
	4
	Lingual_R 

	
	
	
	4
	Vermis_6 

	
	
	
	
	

	
	21
	8
	6
	Insula_R

	
	
	
	
	

	
	22
	6
	6
	N/A

	Negative
	1
	628
	183
	Frontal_Med_Orb_R 

	
	
	
	171
	Frontal_Med_Orb_L 

	
	
	
	158
	Cingulum_Ant_L 

	
	
	
	58
	Cingulum_Ant_R 

	
	
	
	5
	Frontal_Sup_Orb_R 

	
	
	
	
	

	
	2
	28
	28
	Occipital_Mid_R 

	
	
	
	
	

	
	3
	20
	11
	Temporal_Pole_Mid_L 

	
	
	
	9
	Temporal_Inf_L 

	
	
	
	
	

	 
	4
	14
	28
	Occipital_Mid_R 


Note. a Motor activity relative to baseline.  b Baseline relative to Motor activity. 
*Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05. The table was created using the xjView toolbox (https://www.alivelearn.net/xjview) for SPM. Brain areas are specified with the Automated Anatomical Labeling atlas (aal). Note that some voxels are outside of the aal atlas (N/A) and that the sum of voxels presented therefore might not add up to the total number of voxels in the cluster.
Supplementary table S7. Matched duration analysis (20 s Tetris gameplay & 20 s Motor activity): Local peak maxima in brain areas activated during Tetris gameplay with mental rotation instructions, controlling for motor activity
	 
	 
	 
	 
	MNI*
	 

	Contrast
	Cluster
	Area of local maximum
	t
	x
	y
	z
	Voxels in cluster

	Positive 
	1
	L Inferior Occipital Gyrus
	22,62
	-42
	-66
	-4
	23314

	
	
	R Inferior Temporal Gyrus
	21,88
	44
	-62
	-8
	

	
	
	R Middle Temporal Gyrus
	20,77
	46
	-72
	-2
	

	
	
	L Inferior Parietal Lobule 
	19,76
	-26
	-54
	52
	

	
	
	L Middle Occipital Gyrus
	18.54
	-44
	-78
	0
	

	
	
	L Middle Occiptal Gyrus
	18,01
	-42
	-80
	2
	

	
	
	R Mddle Occipital Gyrus
	17,46
	36
	-84
	0
	

	
	
	L Inferior Occipital Gyrus
	17,23
	34
	-82
	-4
	

	
	
	L Fusiform Gyrus
	16,95
	-26
	-70
	-6
	

	
	
	L Fusiform Gyrus
	16,67
	-28
	-60
	-10
	

	
	
	L Fusiform Gyrus
	15,68
	-28
	-72
	-18
	

	
	
	
	
	
	
	
	

	
	2
	N/A
	11,12
	-6
	-32
	-4
	1716

	
	
	N/A
	10,72
	-6
	-32
	-6
	

	
	
	R Thalamus
	10,34
	20
	-30
	10
	

	
	
	N/A
	9,70
	0
	-26
	-20
	

	
	
	L Thalamus
	8,78
	-16
	-28
	14
	

	
	
	R Thalamus
	8,76
	6
	-20
	10
	

	
	
	N/A
	8,71
	-4
	-32
	-20
	

	
	
	N/A
	8,50
	6
	-32
	-14
	

	
	
	L Thalamus
	7,98
	-6
	-22
	12
	

	
	
	N/A
	7,78
	-24
	-36
	10
	

	
	
	L Thalamus
	7,30
	-6
	-16
	-10
	

	
	
	
	
	
	
	
	

	
	4
	R Superior Frontal Gyrus
	10,07
	26
	-8
	64
	650

	
	
	R Superior Frontal Gyrus
	9,59
	30
	-6
	62
	

	
	
	R Precentral Gyrus
	8,98
	30
	-6
	48
	

	
	
	R Superior Frontal Gyrus
	6,46
	28
	4
	64
	

	
	
	
	
	
	
	
	

	
	3
	L Superior Frontal Gyrus
	10,31
	-20
	-6
	58
	491

	
	
	
	
	
	
	
	

	
	5
	R IFG (p. Opercularis)
	8,97
	48
	6
	26
	203

	
	
	
	
	
	
	
	

	
	6
	N/A
	7,90
	-6
	24
	6
	50

	
	
	
	
	
	
	
	

	
	7
	N/A
	7,02
	-18
	-8
	24
	22

	
	
	N/A
	6,76
	-22
	-12
	28
	

	
	
	
	
	
	
	
	

	
	8
	R MCC
	6,88
	14
	-30
	44
	16

	
	
	
	
	
	
	
	

	
	9
	R Posterior-Medial Frontal
	6,43
	12
	4
	48
	10

	
	
	
	
	
	
	
	

	
	10
	N/A
	6,38
	-8
	-14
	-6
	7

	Negative
	1
	L Angular Gyrus
	11,27
	-48
	-66
	34
	455

	
	
	L Angular Gyrus
	10,22
	-44
	-62
	28
	

	
	
	L SupraMarginal Gyrus
	7,61
	-52
	-52
	28
	

	
	
	L Middle Temporal Gyrus
	7,31
	-56
	-54
	22
	

	
	
	
	
	
	
	
	

	
	2
	L Middle Temporal Gyrus
	10,36
	-66
	-44
	4
	410

	
	
	L Middle Temporal Gyrus
	10,22
	-64
	-40
	2
	

	
	
	L Middle Temporal Gyrus
	9,26
	-58
	-26
	-4
	

	
	
	
	
	
	
	
	

	
	3
	R MCC
	8,76
	10
	-48
	32
	276

	
	
	L MCC
	8,38
	-8
	-48
	34
	

	
	
	
	
	
	
	
	

	
	4
	L Precuneus
	9,04
	0
	-72
	36
	260

	
	
	
	
	
	
	
	

	
	5
	L Mid Orbital Gyrus
	8,58
	0
	48
	-12
	149

	
	
	L Mid Orbital Gyrus
	7,80
	0
	44
	-10
	

	
	
	L Mid Orbital Gyrus
	7,16
	-4
	50
	-4
	

	
	
	L ACC
	6,52
	-2
	38
	0
	

	
	
	R ACC
	6,36
	2
	40
	0
	

	
	
	
	
	
	
	
	

	
	6
	R Middle Temporal Gyrus
	8,29
	52
	-34
	0
	131

	
	
	
	
	
	
	
	

	
	7
	L IFG (p. Orbitalis)
	8,15
	-44
	30
	-12
	77

	
	
	
	
	
	
	
	

	
	8
	R Temporal Pole
	7,53
	34
	10
	-22
	10

	
	
	
	
	
	
	
	

	
	9
	R IFG (p. Orbitalis)
	7,13
	54
	28
	-8
	23

	
	
	R IFG (p. Orbitalis)
	6,16
	48
	36
	-10
	

	
	
	
	
	
	
	
	

	
	10
	L Middle Frontal Gyrus
	7,13
	-42
	14
	46
	8

	
	
	
	
	
	
	
	

	
	11
	R Middle Temporal Gyrus
	6,29
	56
	-16
	-10
	7

	
	
	
	
	
	
	
	


Note. a Tetris gameplay controlling for motor activity.  b Motor activity relative to Tetris gameplay. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05.The Statistical Parametric Mapping (SPM) anatomy toolbox (Eickhoff et al., 2005) was used to extract activated clusters and label areas of local maximum for all contrasts.
Supplementary table S8. Matched duration analysis (20 s Tetris gameplay & 20 s Motor activity): Brain areas for all voxels within each cluster of activation during Tetris gameplay with mental rotation instructions, controlling for motor activity
	
	
	
	
	

	Contrast
	Cluster
	Cluster size
	Voxels
	Brain area

	Positive
	1
	23314
	2080
	Occipital_Mid_L

	
	
	
	1347
	Fusiform_R

	
	
	
	1221
	Occipital_Mid_R

	
	
	
	1143
	Cerebelum_6_R

	
	
	
	1032
	Fusiform_L

	
	
	
	1003
	Cerebelum_6_L

	
	
	
	958
	Parietal_Sup_L

	
	
	
	851
	Parietal_Inf_L

	
	
	
	843
	Parietal_Sup_R

	
	
	
	749
	Lingual_L

	
	
	
	732
	Occipital_Sup_R

	
	
	
	677
	Occipital_Sup_L

	
	
	
	631
	Occipital_Inf_L

	
	
	
	614
	Temporal_Inf_R

	
	
	
	603
	Lingual_R

	
	
	
	538
	Temporal_Mid_R

	
	
	
	521
	Occipital_Inf_R 

	
	
	
	518
	Precuneus_R 

	
	
	
	451
	Postcentral_R 

	
	
	
	405
	Parietal_Inf_R 

	
	
	
	328
	Vermis_6 

	
	
	
	320
	Precuneus_L 

	
	
	
	292
	Postcentral_L 

	
	
	
	271
	SupraMarginal_R 

	
	
	
	257
	Temporal_Mid_L 

	
	
	
	227
	Cerebelum_8_R 

	
	
	
	219
	Cerebelum_Crus1_L 

	
	
	
	210
	Cuneus_R 

	
	
	
	189
	Temporal_Inf_L 

	
	
	
	188
	Calcarine_R 

	
	
	
	185
	Calcarine_L 

	
	
	
	177
	Vermis_8 

	
	
	
	172
	Cerebelum_8_L

	
	
	
	155
	Vermis_7 

	
	
	
	131
	SupraMarginal_L 

	
	
	
	97
	Vermis_4_5 

	
	
	
	94
	Cerebelum_4_5_L 

	
	
	
	91
	Cerebelum_9_R 

	
	
	
	91
	Cerebelum_4_5_R 

	
	
	
	84
	Cerebelum_7b_L 

	
	
	
	84
	Cerebelum_Crus1_R 

	
	
	
	77
	Cuneus_L 

	
	
	
	65
	ParaHippocampal_R 

	
	
	
	62
	Cerebelum_9_L 

	
	
	
	62
	Angular_R 

	
	
	
	40
	Cerebelum_Crus2_L 

	
	
	
	39
	Cerebelum_7b_R 

	
	
	
	35
	Cerebelum_Crus2_R 

	
	
	
	26
	Vermis_9 

	
	
	
	24
	ParaHippocampal_L 

	
	
	
	10
	Cerebelum_10_R 

	
	
	
	5
	Cerebelum_10_L 

	
	
	
	2
	Cingulum_Mid_R 

	
	
	
	1
	Paracentral_Lobule_R 

	
	
	
	
	

	
	2
	1716
	304
	Thalamus_R

	
	
	
	208
	Thalamus_L

	
	
	
	84
	Hippocampus_R

	
	
	
	50
	Lingual_R

	
	
	
	41
	Vermis_3

	
	
	
	18
	Lingual_L

	
	
	
	16
	Hippocampus_L

	
	
	
	11
	Vermis_1_2

	
	
	
	9
	Cerebelum_3_L

	
	
	
	5
	Cerebelum_4_5_L

	
	
	
	2
	ParaHippocampal_R

	
	
	
	2
	Caudate_L

	
	
	
	1
	Cerebelum_3_R

	
	
	
	
	

	
	3
	419
	218
	Frontal_Sup_L

	
	
	
	99
	Precentral_L

	
	
	
	67
	Frontal_Mid_L

	
	
	
	18
	Supp_Motor_Area_L

	
	
	
	10
	Paracentral_Lobule_L

	
	
	
	
	

	
	4
	650
	293
	Frontal_Sup_R 

	
	
	
	123
	Precentral_R 

	
	
	
	71
	Frontal_Mid_R 

	
	
	
	
	

	
	5
	203
	107
	Precentral_R 

	
	
	
	93
	Frontal_Inf_Oper_R 

	
	
	
	
	

	
	6
	50
	1
	Caudate_L 

	
	
	
	
	

	 
	7
	22
	7
	Caudate_L

	
	
	
	
	

	
	8
	16
	16
	Cingulum_Mid_R

	
	
	
	
	

	
	9
	10
	10
	Supp_Motor_Area_R

	
	
	
	
	

	
	10
	7
	
	Only N/A

	
	
	
	
	

	Negative
	1
	455
	379
	Angular_L 

	
	
	
	47
	SupraMarginal_L 

	
	
	
	14
	Temporal_Mid_L 

	
	
	
	13
	Parietal_Inf_L 

	
	
	
	1
	Temporal_Sup_L 

	
	
	
	
	

	
	2
	410
	410
	Temporal_Mid_L 

	
	
	
	
	

	
	3
	260
	111
	Precuneus_L 

	
	
	
	110
	Cuneus_L 

	
	
	
	32
	Precuneus_R 

	
	
	
	7
	Cuneus_R 

	
	
	
	
	

	
	4
	276
	62
	Cingulum_Mid_R 

	
	
	
	61
	Cingulum_Post_L 

	
	
	
	53
	Cingulum_Mid_L 

	
	
	
	42
	Cingulum_Post_R 

	
	
	
	30
	Precuneus_R 

	
	
	
	23
	Precuneus_L 

	
	
	
	
	

	
	5
	149
	75
	Frontal_Med_Orb_L 

	
	
	
	42
	Cingulum_Ant_L 

	
	
	
	27
	Frontal_Med_Orb_R 

	
	
	
	5
	Cingulum_Ant_R 

	
	
	
	
	

	
	6
	131
	130
	Temporal_Mid_R 

	
	
	
	1
	Temporal_Sup_R 

	
	
	
	
	

	
	7
	77
	77
	Frontal_Inf_Orb_R

	
	
	
	
	

	
	8
	10
	9
	Temporal_Pole_Sup_R 

	
	
	
	
	

	
	9
	8
	8
	Frontal_Mid_L 

	
	
	
	
	

	
	10
	23
	23
	Frontal_Inf_Orb_R

	
	
	
	
	

	
	11
	7
	7
	Temporal_Mid_R 


Note. a Tetris gameplay controlling for motor activity.  b Motor activity relative to Tetris gameplay. *Coordinates (x, y, z) refer to the Montreal Neurological Institute template. Results are familywise error-corrected pFWE<0.05. The table was created using the xjView toolbox (https://www.alivelearn.net/xjview) for SPM. Brain areas are specified with the Automated Anatomical Labeling atlas (aal). Note that some voxels are outside of the aal atlas (N/A) and that the sum of voxels presented therefore might not add up to the total number of voxels in the cluster.




Instructions on how to play Tetris using mental rotation
Use of this protocol must be authorized by the corresponding author and requires training delivered by one of the principal authors of the study until reaching a set of criteria.  

1) Instruct the participant how to play Tetris with active mental rotation 
[Start Tetris and show the participant].

“I am going to ask you to play a computer game called Tetris.”


Adapt the instructions if needed to ensure that the participant understands how to play the game and ask for feedback. Demonstrate on the computer when giving instructions. 

“The game consists of 7 different shaped blocks that fall one at a time from the upper part of the screen.”

“The goal is to move and rotate the blocks to build a whole horizontal line in the lower part of the screen. Each time you fill a whole horizontal line with blocks, without having any gaps, the line will disappear, and you will get points.”


“The goal is for as many lines as possible to disappear before the screen is completely filled with blocks.”

“When you are playing, I want you to focus on the three blocks that will fall after the block you are currently playing. You will find them on the right side of the screen. That way, you can see what the next block will be, which is important for this game.”


“Try to plan for your inner eye where you can best place the blocks to get as many points as you can and build as many whole lines as possible. Planning how to position the blocks for your inner eye will make you position the blocks better when they really show up.”


Ask if the participant has any questions.


2) Show the participant how to play Tetris using the keyboard. Tell the participant which keys to press (left index finger = E, right index finger = I, left thumb = C, right thumb = M) and let the participant practice.

“Use your index fingers to move the block right or left. Use your left thumb to rotate the block and your right thumb to move it down.”
“Please play Tetris until you are confident how to play the game using your index fingers and thumbs. You will play Tetris in the same way in the scanner. I will now let you try playing so that you understand how to do it, but before we start, do you have any questions?”
Let the participant practice and provide further instructions if needed. When it is clear that the participant knows how to play the game, ask the participant if she/he is confident how to play the game. If the answer is yes, end the practice session.
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