Supplementary Appendix A. Included studies in the within-WM meta-analysis
Table S1. Study characteristics for the within-WM meta-analysis
	Study
	id
	Training task
	Training domain
	Update type
	Test task
	Direction
	Age
	Hour
	g

	Ang et al. (2015)
	1
	Cogmed
	visual+verbal
	none
	Animal Updating Task
	span_to_updating
	non-adult
	18.750
	0.186

	Ang et al. (2015)
	2
	running span, keep track
	visual
	single
	Letter Rotation Task
	updating_to_span
	non-adult
	12.500
	0.451

	Ang et al. (2015)
	3
	running span, keep track
	visual
	single
	Block Recall task
	updating_to_span
	non-adult
	12.500
	-0.082

	Ang et al. (2015)
	4
	running span, keep track
	visual
	single
	Backward Letter Recall task
	updating_to_span
	non-adult
	12.500
	0.430

	Anguera et al. (2012)
	5
	dual n-back
	visual+verbal
	dual
	Operation span
	updating_to_span
	adult
	1.875
	0.545

	Booth et al. (2023)
	6
	Distributed single n-back
	visual+verbal
	single
	digit-span forward
	updating_to_span
	adult
	5.333
	-0.773

	Booth et al. (2023)
	7
	Intensive single n-back
	visual+verbal
	single
	digit-span forward
	updating_to_span
	adult
	5.333
	0.135

	Booth et al. (2023)
	8
	Distributed single n-back
	visual+verbal
	single
	digit-span backward
	updating_to_span
	adult
	5.333
	0.674

	Booth et al. (2023)
	9
	Intensive single n-back
	visual+verbal
	single
	digit-span backward
	updating_to_span
	adult
	5.333
	-0.139

	Bürki et al. (2014)
	10
	verbal n-back
	verbal
	single
	Reading span
	updating_to_span
	adult
	5.000
	0.086

	Bürki et al. (2014)
	11
	verbal n-back
	verbal
	single
	Reading span
	updating_to_span
	adult
	5.000
	0.143

	Cai et al. (2022)
	12
	color delay estimation
	visual
	none
	Spatial 2-Back Task
	span_to_updating
	adult
	12.000
	-0.046

	Chang (2019)
	13
	single n-back
	visual
	single
	Corsi’s Spatial Span
	updating_to_span
	non-adult
	10.000
	0.578

	Chang (2019)
	14
	single n-back
	visual
	single
	Corsi’s Spatial Span
	updating_to_span
	non-adult
	10.000
	0.826

	Chen (2021)
	15
	running memory
	visual+verbal
	single
	verbal simple span
	updating_to_span
	adult
	5.000
	0.302

	Chen (2021)
	16
	running memory
	visual+verbal
	single
	visual simple span
	updating_to_span
	adult
	5.000
	-0.131

	Chen (2021)
	17
	running memory
	visual+verbal
	single
	verbal complex span
	updating_to_span
	adult
	5.000
	0.658

	Chen (2021)
	18
	running memory
	visual+verbal
	single
	Symmetry Span
	updating_to_span
	adult
	5.000
	-0.196

	Chen (2021)
	19
	running memory
	visual+verbal
	single
	color change detection
	updating_to_span
	adult
	5.000
	-0.095

	Chooi & Thompson (2012)
	20
	dual n-back task
	visual+verbal
	dual
	Operation span
	updating_to_span
	adult
	4.000
	0.185

	Chooi & Thompson (2012)
	21
	dual n-back task
	visual+verbal
	dual
	Operation span
	updating_to_span
	adult
	10.000
	0.114

	Colom et al. (2013)
	22
	visual n-back, verbal n-back, dual n-back
	visual+verbal
	complex
	Reading span
	updating_to_span
	adult
	12.000
	0.142

	Colom et al. (2013)
	23
	visual n-back, verbal n-back, dual n-back
	visual+verbal
	complex
	Computation span
	updating_to_span
	adult
	12.000
	-0.262

	Colom et al. (2013)
	24
	visual n-back, verbal n-back, dual n-back
	visual+verbal
	complex
	Dot matrix
	updating_to_span
	adult
	12.000
	0.267

	Dahlin et al. (2008)
	25
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span forward
	updating_to_span
	adult
	11.250
	0.235

	Dahlin et al. (2008)
	26
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span backward
	updating_to_span
	adult
	11.250
	-0.136
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	27
	running memory letters, keep track
	visual+verbal
	single
	Computation span
	updating_to_span
	adult
	11.250
	-0.419

	Dahlin et al. (2008)
	28
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span forward
	updating_to_span
	adult
	11.250
	-0.076

	Dahlin et al. (2008)
	29
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span backward
	updating_to_span
	adult
	11.250
	0.580

	Dahlin et al. (2008)
	30
	running memory letters, keep track
	visual+verbal
	single
	Computation span
	updating_to_span
	adult
	11.250
	0.106

	Dahlin et al. (2008)
	31
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span forward
	updating_to_span
	adult
	11.250
	0.477

	Dahlin et al. (2008)
	32
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span backward
	updating_to_span
	adult
	11.250
	-0.011

	Dahlin et al. (2008)
	33
	running memory letters, keep track
	visual+verbal
	single
	Computation span
	updating_to_span
	adult
	11.250
	0.195

	Dahlin et al. (2008)
	34
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span forward
	updating_to_span
	adult
	11.250
	-0.330

	Dahlin et al. (2008)
	35
	running memory letters, keep track
	visual+verbal
	single
	Dig-Span backward
	updating_to_span
	adult
	11.250
	0.256

	Dahlin et al. (2008)
	36
	running memory letters, keep track
	visual+verbal
	single
	Computation span
	updating_to_span
	adult
	11.250
	0.177

	Fellman et al. (2020)
	37
	single n-back
	verbal
	single
	Forward simple span with digits
	updating_to_span
	adult
	6.000
	0.283

	Fellman et al. (2020)
	38
	single n-back
	verbal
	single
	Forward simple span with boxes
	updating_to_span
	adult
	6.000
	0.033

	Fellman et al. (2020)
	39
	single n-back
	verbal
	single
	Backward simple span with digits
	updating_to_span
	adult
	6.000
	0.375

	Fellman et al. (2020)
	40
	single n-back
	verbal
	single
	Backward simple span with boxes
	updating_to_span
	adult
	6.000
	0.287

	Foster et al. (2017)
	41
	running memory
	visual+verbal
	single
	Reading span
	updating_to_span
	adult
	6.667
	0.100

	Foster et al. (2017)
	42
	running memory
	visual+verbal
	single
	Rotation span
	updating_to_span
	adult
	6.667
	-0.291

	Foster et al. (2017)
	43
	running memory
	visual+verbal
	single
	Reading span
	updating_to_span
	adult
	6.667
	0.511

	Foster et al. (2017)
	44
	running memory
	visual+verbal
	single
	Rotation span
	updating_to_span
	adult
	6.667
	-0.196

	Foster et al. (2017)
	45
	operation span, symmetry span
	visual+verbal
	none
	running span images
	span_to_updating
	adult
	6.667
	-0.113

	Foster et al. (2017)
	46
	operation span, symmetry span
	visual+verbal
	none
	running span arrows
	span_to_updating
	adult
	6.667
	0.009

	Foster et al. (2017)
	47
	operation span, symmetry span
	visual+verbal
	none
	running span images
	span_to_updating
	adult
	6.667
	0.157

	Foster et al. (2017)
	48
	operation span, symmetry span
	visual+verbal
	none
	running span arrows
	span_to_updating
	adult
	6.667
	0.601

	Hadwin & Richards (2016)
	49
	Cogmed
	visual+verbal
	none
	verbal and spatial 2-back task
	span_to_updating
	non-adult
	12.500
	0.439

	Harrison et al. (2013)
	50
	operation-span, symmetry-span
	visual+verbal
	none
	Running Letter Span
	span_to_updating
	adult
	15.000
	3.478

	Harrison et al. (2013)
	51
	operation-span, symmetry-span
	visual+verbal
	none
	Running Matrix Span
	span_to_updating
	adult
	15.000
	5.139

	Harrison et al. (2013)
	52
	simple span
	visual+verbal
	none
	letter running span
	span_to_updating
	adult
	15.000
	4.219

	Harrison et al. (2013)
	53
	simple span
	visual+verbal
	none
	spatial running span
	span_to_updating
	adult
	15.000
	4.170

	Heinzel et al. (2014)
	54
	single n-back
	verbal
	single
	Digit Span forward
	updating_to_span
	adult
	9.000
	0.446

	Heinzel et al. (2014)
	55
	single n-back
	verbal
	single
	Digit Span backward
	updating_to_span
	adult
	9.000
	-0.064

	Heinzel et al. (2014)
	56
	single n-back
	verbal
	single
	Digit Span forward
	updating_to_span
	adult
	9.000
	0.789

	Heinzel et al. (2014)
	57
	single n-back
	verbal
	single
	Digit Span backward
	updating_to_span
	adult
	9.000
	0.598

	Holmes et al. (2019)
	58
	Complex span
	visual+verbal
	none
	verbal n-back
	span_to_updating
	adult
	10.000
	0.236

	Holmes et al. (2019)
	59
	Complex span
	visual+verbal
	none
	visual n-back
	span_to_updating
	adult
	10.000
	-0.851

	Holmes et al. (2019)
	60
	single n-back
	visual+verbal
	single
	Complex span-verbal
	updating_to_span
	adult
	10.000
	-0.073

	Holmes et al. (2019)
	61
	single n-back
	visual+verbal
	single
	Complex span-visual
	updating_to_span
	adult
	10.000
	-0.738

	Jaeggi et al. (2009)
	62
	dual n-back task
	visual+verbal
	dual
	Digit span forward and backward
	updating_to_span
	NA
	7.917
	0.567

	Jaeggi et al. (2009)
	63
	dual n-back task
	visual+verbal
	dual
	Change detection
	updating_to_span
	NA
	7.917
	0.303

	Jaeggi et al. (2009)
	64
	dual n-back task
	visual+verbal
	dual
	Reading Span
	updating_to_span
	NA
	7.917
	-0.089

	Jaeggi et al. (2009)
	65
	dual n-back task
	visual+verbal
	dual
	Symmetry Span
	updating_to_span
	NA
	7.917
	-0.384

	Jaeggi et al. (2009)
	66
	dual n-back task
	visual+verbal
	dual
	Operation Span
	updating_to_span
	NA
	7.917
	0.419

	Jaeggi et al. (2010)
	67
	single n-back
	visual
	single
	Operation span
	updating_to_span
	adult
	5.667
	-0.344

	Jaeggi et al. (2010)
	68
	dual n-back task
	visual+verbal
	dual
	Operation span
	updating_to_span
	adult
	5.667
	-0.278

	Jaeggi et al. (2008)
	69
	dual n-back task
	visual+verbal
	dual
	Reading span
	updating_to_span
	adult
	5.000
	-0.490

	Jaeggi et al. (2008)
	70
	dual n-back task
	visual+verbal
	dual
	Reading span
	updating_to_span
	adult
	7.083
	-0.302

	Jaeggi et al. (2008)
	71
	dual n-back task
	visual+verbal
	dual
	Reading span
	updating_to_span
	adult
	7.917
	0.889

	Jaeggi et al. (2008)
	72
	dual n-back task
	visual+verbal
	dual
	Digit span forward
	updating_to_span
	adult
	3.333
	0.602

	Jaeggi et al. (2008)
	73
	dual n-back task
	visual+verbal
	dual
	Digit span backward
	updating_to_span
	adult
	3.333
	0.479

	Jaeggi et al. (2008)
	74
	dual n-back task
	visual+verbal
	dual
	Digit span forward and backward
	updating_to_span
	adult
	5.000
	0.299

	Jaeggi et al. (2008)
	75
	dual n-back task
	visual+verbal
	dual
	Digit span forward and backward
	updating_to_span
	adult
	7.083
	0.227

	Jaeggi et al. (2008)
	76
	dual n-back task
	visual+verbal
	dual
	Digit span forward
	updating_to_span
	adult
	7.917
	0.248

	Jaeggi et al. (2008)
	77
	dual n-back task
	visual+verbal
	dual
	Visuospatial span forward
	updating_to_span
	adult
	7.917
	-0.819

	Jaeggi et al. (2008)
	78
	dual n-back task
	visual+verbal
	dual
	Visuospatial span backward
	updating_to_span
	adult
	7.917
	-0.470

	Jakoby et al. (2019)
	79
	single n-back
	visual
	single
	Operation span
	updating_to_span
	adult
	20.000
	0.124

	Kang (2023)
	80
	word simple span, word complex span, sentence complex span
	verbal
	none
	1-back
	span_to_updating
	non-adult
	3.750
	0.674

	Kang (2023)
	81
	word simple span, word complex span, sentence complex span
	verbal
	none
	2-back
	span_to_updating
	non-adult
	3.750
	-0.144

	Kang (2023)
	82
	word simple span, word complex span, sentence complex span
	verbal
	none
	1-back
	span_to_updating
	non-adult
	3.750
	0.058

	Kang (2023)
	83
	word simple span, word complex span, sentence complex span
	verbal
	none
	2-back
	span_to_updating
	non-adult
	3.750
	-0.180

	Kang (2023)
	84
	location simple span, 2 location complex span
	visual
	none
	1-back
	span_to_updating
	non-adult
	3.750
	-0.392

	Kang (2023)
	85
	location simple span, 2 location complex span
	visual
	none
	2-back
	span_to_updating
	non-adult
	3.750
	-0.165

	Kang (2023)
	86
	location simple span, 2 location complex span
	visual
	none
	1-back
	span_to_updating
	non-adult
	3.750
	-0.116

	Kang (2023)
	87
	location simple span, 2 location complex span
	visual
	none
	2-back
	span_to_updating
	non-adult
	3.750
	-0.254

	Kang (2023)
	88
	word simple span, word complex span, sentence complex span
	verbal
	none
	1-back
	span_to_updating
	non-adult
	3.750
	-0.232

	Kang (2023)
	89
	word simple span, word complex span, sentence complex span
	verbal
	none
	2-back
	span_to_updating
	non-adult
	3.750
	0.000

	Kang (2023)
	90
	word simple span, word complex span, sentence complex span
	verbal
	none
	1-back
	span_to_updating
	non-adult
	3.750
	0.179

	Kang (2023)
	91
	word simple span, word complex span, sentence complex span
	verbal
	none
	2-back
	span_to_updating
	non-adult
	3.750
	0.136

	Kang (2023)
	92
	location simple span, location complex span
	visual
	none
	1-back
	span_to_updating
	non-adult
	3.750
	-0.110

	Kang (2023)
	93
	location simple span, location complex span
	visual
	none
	2-back
	span_to_updating
	non-adult
	3.750
	0.000

	Kang (2023)
	94
	location simple span, location complex span
	visual
	none
	1-back
	span_to_updating
	non-adult
	3.750
	-0.219

	Kang (2023)
	95
	location simple span, location complex span
	visual
	none
	2-back
	span_to_updating
	non-adult
	3.750
	-0.131

	Lawlor-Savage & Goghari (2016)
	96
	dual n-back
	visual+verbal
	dual
	Operation span
	updating_to_span
	adult
	10.417
	0.094

	Lawlor-Savage & Goghari (2016)
	97
	dual n-back
	visual+verbal
	dual
	Dig-Span total
	updating_to_span
	adult
	10.417
	0.073

	Lee (2014)
	98
	animals complex span
	visual
	none
	2-back-animals (correct trials)
	span_to_updating
	non-adult
	1.500
	-0.393

	Lee (2014)
	99
	animals complex span
	visual
	none
	2-back-animals (RT)
	span_to_updating
	non-adult
	1.500
	-0.080

	Lilienthal et al. (2013)
	100
	dual n-back task
	visual+verbal
	dual
	Operation span
	updating_to_span
	adult
	4.000
	0.165

	Lilienthal et al. (2013)
	101
	dual n-back task
	visual+verbal
	dual
	Grid span
	updating_to_span
	adult
	4.000
	-0.074

	Lilienthal et al. (2013)
	102
	dual n-back task
	visual+verbal
	dual
	Cued recall span
	updating_to_span
	adult
	4.000
	0.647

	Linares et al. (2018)
	103
	Arithmetical updating task, Number size updating task
	verbal
	single
	Operation span
	updating_to_span
	adult
	3.000
	0.575

	Linares et al. (2019)
	104
	single n-back
	verbal
	single
	Operation span
	updating_to_span
	adult
	3.000
	0.390

	Linares et al. (2019)
	105
	single n-back
	verbal
	single
	Operation span
	updating_to_span
	adult
	3.000
	-0.052

	Lindeløv et al. (2016)
	106
	single n-back
	visual+verbal
	single
	Operation span
	updating_to_span
	adult
	6.667
	0.028

	Lindeløv et al. (2016)
	107
	single n-back
	visual+verbal
	single
	Digit Span backward
	updating_to_span
	adult
	6.667
	0.274

	Lindeløv et al. (2016)
	108
	single n-back
	visual+verbal
	single
	letter-number sequencing
	updating_to_span
	adult
	6.667
	0.456

	Lindsay (2012)
	109
	single n-back
	visual
	single
	Backwards Digits
	updating_to_span
	non-adult
	3.000
	-0.092

	Lindsay (2012)
	110
	single n-back
	visual
	single
	Corsi block span
	updating_to_span
	non-adult
	3.000
	-0.292

	Lindsay (2012)
	111
	single n-back
	visual
	single
	Color backward Span
	updating_to_span
	non-adult
	3.000
	-0.428

	Minear et al. (2016)
	112
	Complex span
	verbal
	none
	Verbal N-back
	span_to_updating
	adult
	10.000
	0.117

	Minear et al. (2016)
	113
	Complex span
	verbal
	none
	Object N-back
	span_to_updating
	adult
	10.000
	0.059

	Minear et al. (2016)
	114
	spatial n-back
	visual
	single
	Reading span
	updating_to_span
	adult
	6.667
	-0.234

	Minear et al. (2016)
	115
	spatial n-back
	visual
	single
	Operation span
	updating_to_span
	adult
	6.667
	0.300

	Minear et al. (2016)
	116
	spatial n-back
	visual
	single
	Symmetry span
	updating_to_span
	adult
	6.667
	0.127

	Minear et al. (2016)
	117
	spatial n-back
	visual
	single
	Rotation span
	updating_to_span
	adult
	6.667
	0.528

	Minear et al. (2016)
	118
	spatial n-back
	visual
	single
	Alignment span
	updating_to_span
	adult
	6.667
	-0.169

	Minear et al. (2016)
	119
	spatial n-back
	visual
	single
	Letter-number span
	updating_to_span
	adult
	6.667
	-0.067

	Minear et al. (2016)
	120
	spatial n-back
	visual
	single
	Digit span forward
	updating_to_span
	adult
	6.667
	-0.328

	Minear et al. (2016)
	121
	spatial n-back
	visual
	single
	Letter Span
	updating_to_span
	adult
	6.667
	-0.040

	Minear et al. (2016)
	122
	spatial n-back
	visual
	single
	Circle Span
	updating_to_span
	adult
	6.667
	-0.214

	Minear et al. (2016)
	123
	spatial n-back
	visual
	single
	Arrow Span
	updating_to_span
	adult
	6.667
	0.220

	Oelhafen et al. (2013)
	124
	dual n-back task
	visual+verbal
	dual
	Reading span
	updating_to_span
	adult
	5.833
	-0.131

	Pahor et al. (2022)
	125
	n-back
	visual+audio
	dual
	Simple Span
	updating_to_span
	adult
	6.667
	0.234

	Pahor et al. (2022)
	126
	n-back
	visual+audio
	dual
	Complex Span
	updating_to_span
	adult
	6.667
	0.188

	Pan et al. (2018)
	127
	dual n-back
	visual+verbal
	dual
	Corsi’s Spatial Span
	updating_to_span
	adult
	2.500
	0.598

	Pergher et al. (2018)
	128
	single n-back
	visual
	single
	CORSI block‐tapping test
	updating_to_span
	adult
	5.000
	0.291

	Pergher et al. (2018)
	129
	single n-back
	visual
	single
	CORSI block‐tapping test
	updating_to_span
	adult
	5.000
	-1.401

	Pugin et al. (2014)
	130
	single n-back
	visual
	single
	Letter-number sequencing-post
	updating_to_span
	non-adult
	8.000
	0.190

	Pugin et al. (2014)
	131
	single n-back
	visual
	single
	Number-span-post
	updating_to_span
	non-adult
	8.000
	-0.540

	Qi (2024)
	132
	delayed estimation task
	visual
	none
	Location 2-back
	span_to_updating
	adult
	5.000
	-0.284

	Qi (2024)
	133
	delayed estimation task
	visual
	none
	Letter 2-back
	span_to_updating
	adult
	5.000
	-0.373

	Qi et al. (2024)
	134
	delayed estimation task
	visual
	none
	Location 2-back
	span_to_updating
	adult
	10.000
	0.270

	Qi et al. (2024)
	135
	delayed estimation task
	visual
	none
	Color 2-back
	span_to_updating
	adult
	10.000
	0.296

	Qi et al. (2024)
	136
	delayed estimation task
	visual
	none
	Letter 2-back
	span_to_updating
	adult
	10.000
	-0.174

	Rass et al. (2015)
	137
	Cogmed
	visual+verbal
	none
	N-back task (hit rate)
	span_to_updating
	adult
	18.750
	-0.049

	Rass et al. (2015)
	138
	Cogmed
	visual+verbal
	none
	N-back task (false alarm rate)
	span_to_updating
	adult
	18.750
	-0.079

	Rass et al. (2015)
	139
	Cogmed
	visual+verbal
	none
	N-back task d' (sensitivity)
	span_to_updating
	adult
	18.750
	0.053

	Redick et al. (2013)
	140
	dual n-back task
	visual+verbal
	dual
	Symmetry Span
	updating_to_span
	adult
	11.667
	0.335

	Redick et al. (2020)
	141
	operation letter span
	verbal
	none
	3-back letter
	span_to_updating
	adult
	5.000
	0.323

	Redick et al. (2020)
	142
	operation letter span
	verbal
	none
	3-back matrix
	span_to_updating
	adult
	5.000
	-0.134

	Ripp et al. (2022)
	143
	single n-back
	visual+verbal
	single
	Corsi-block Tapping test
	updating_to_span
	adult
	10.667
	0.054

	Ripp et al. (2022)
	144
	single n-back
	visual+verbal
	single
	digit-span forward
	updating_to_span
	adult
	10.667
	0.703

	Ripp et al. (2022)
	145
	single n-back
	visual+verbal
	single
	digit-span backward
	updating_to_span
	adult
	10.667
	0.098

	Schwarb et al. (2016)
	146
	single n-back
	visual+verbal
	single
	Operation span
	updating_to_span
	adult
	8.000
	0.651

	Schwarb et al. (2016)
	147
	single n-back
	visual+verbal
	single
	symmetry span
	updating_to_span
	adult
	8.000
	0.406

	Schwarb et al. (2016)
	148
	single n-back
	visual
	single
	Operation span
	updating_to_span
	adult
	5.333
	0.475

	Schwarb et al. (2016)
	149
	single n-back
	visual
	single
	symmetry span
	updating_to_span
	adult
	5.333
	0.635

	Schwarb et al. (2016)
	150
	single n-back
	verbal
	single
	Operation span
	updating_to_span
	adult
	5.333
	0.446

	Schwarb et al. (2016)
	151
	single n-back
	verbal
	single
	symmetry span
	updating_to_span
	adult
	5.333
	0.129

	Schwarb et al. (2016)
	152
	single n-back
	visual+verbal
	single
	Change detection shape_number
	updating_to_span
	adult
	8.000
	0.477

	Schwarb et al. (2016)
	153
	single n-back
	visual+verbal
	single
	Change detection shape_resolution
	updating_to_span
	adult
	8.000
	0.495

	Schwarb et al. (2016)
	154
	single n-back
	visual
	single
	Change detection shape_number
	updating_to_span
	adult
	5.333
	0.947

	Schwarb et al. (2016)
	155
	single n-back
	visual
	single
	Change detection shape_resolution
	updating_to_span
	adult
	5.333
	0.666

	Schwarb et al. (2016)
	156
	single n-back
	verbal
	single
	Change detection shape_number
	updating_to_span
	adult
	5.333
	1.174

	Schwarb et al. (2016)
	157
	single n-back
	verbal
	single
	Change detection shape_resolution
	updating_to_span
	adult
	5.333
	0.784

	Schwarb et al. (2016)
	158
	single n-back
	visual
	single
	Short-term recall task_number
	updating_to_span
	adult
	5.333
	0.589

	Schwarb et al. (2016)
	159
	single n-back
	visual
	single
	Short-term recall task_resolution
	updating_to_span
	adult
	5.333
	0.481

	Schwarb et al. (2016)
	160
	single n-back
	verbal
	single
	Short-term recall task_number
	updating_to_span
	adult
	5.333
	0.433

	Schwarb et al. (2016)
	161
	single n-back
	verbal
	single
	Short-term recall task_resolution
	updating_to_span
	adult
	5.333
	0.069

	Schweizer et al. (2011)
	162
	dual n-back task
	visual+verbal
	dual
	forward digit span
	updating_to_span
	adult
	6.667
	0.395

	Schweizer et al. (2011)
	163
	dual n-back task
	visual+verbal
	dual
	forward digit span
	updating_to_span
	adult
	6.667
	0.699

	Song et al. (2020)
	164
	recall forward
	visual
	none
	2-back
	span_to_updating
	adult
	3.333
	0.568

	Soveri et al. (2017)
	165
	dual n-back task
	visual+verbal
	dual
	Digit span forward
	updating_to_span
	adult
	5.000
	-0.117

	Soveri et al. (2017)
	166
	dual n-back task
	visual+verbal
	dual
	Digit span backward
	updating_to_span
	adult
	5.000
	-0.020

	Soveri et al. (2017)
	167
	dual n-back task
	visual+verbal
	dual
	Corsi block task forward
	updating_to_span
	adult
	5.000
	0.215

	Soveri et al. (2017)
	168
	dual n-back task
	visual+verbal
	dual
	Corsi block task backward
	updating_to_span
	adult
	5.000
	-0.339

	Stepankova et al. (2014)
	169
	verbal n-back
	verbal
	single
	Digit span
	updating_to_span
	adult
	4.167
	0.166

	Stepankova et al. (2014)
	170
	verbal n-back
	verbal
	single
	Letter Number Sequencing
	updating_to_span
	adult
	4.167
	0.660

	Stepankova et al. (2014)
	171
	verbal n-back
	verbal
	single
	Digit span
	updating_to_span
	adult
	8.333
	0.157

	Stepankova et al. (2014)
	172
	verbal n-back
	verbal
	single
	Letter Number Sequencing
	updating_to_span
	adult
	8.333
	0.512

	Studer-Luethi & Meier (2021)
	173
	dual n-back
	visual+verbal
	dual
	Digit span forward
	updating_to_span
	adult
	6.667
	0.133

	Tan et al. (2024)
	174
	backward span, instructions activity
	verbal
	none
	2-back
	span_to_updating
	non-adult
	3.333
	0.032

	Thompson et al. (2013)
	175
	dual n-back task
	visual+verbal
	dual
	Operation Span
	updating_to_span
	adult
	13.333
	0.463

	Thompson et al. (2013)
	176
	dual n-back task
	visual+verbal
	dual
	Reading Span
	updating_to_span
	adult
	13.333
	0.474

	Von Bastian & Eschen (2016)
	177
	three complex span tasks
	visual+verbal
	none
	Memory updating task
	span_to_updating
	adult
	10.000
	0.164

	Von Bastian & Oberauer (2013)
	178
	 complex span
	visual+verbal
	none
	Memory updating
	span_to_updating
	adult
	10.000
	0.073

	Wang (2019)
	179
	dual n-back
	visual+verbal
	dual
	Digit span
	updating_to_span
	adult
	8.333
	0.091

	Wang (2019)
	180
	dual n-back
	visual+verbal
	dual
	Change detection
	updating_to_span
	adult
	8.333
	0.118

	Waris et al. (2015)
	181
	Selective Updating training, figure updating, dual n-back
	visual+verbal
	complex
	Digit span backward
	updating_to_span
	adult
	11.250
	0.407

	Waris et al. (2015)
	182
	Selective Updating training, figure updating, dual n-back
	visual+verbal
	complex
	Corsi Block Task backward
	updating_to_span
	adult
	11.250
	0.523

	Waris et al. (2015)
	183
	Selective Updating training, figure updating, dual n-back
	visual+verbal
	complex
	Digit span forward
	updating_to_span
	adult
	11.250
	0.341

	Waris et al. (2015)
	184
	Selective Updating training, figure updating, dual n-back
	visual+verbal
	complex
	Corsi Block Task forward
	updating_to_span
	adult
	11.250
	0.047

	Xiao (2019)
	185
	dual n-back
	visual+verbal
	dual
	Corsi block
	updating_to_span
	adult
	8.000
	0.486

	Xiao (2019)
	186
	dual n-back
	visual+verbal
	dual
	letter span
	updating_to_span
	adult
	8.000
	-0.082

	Zając-Lamparska (2024)
	187
	single n-back
	verbal
	single
	Operation span
	updating_to_span
	adult
	9.000
	-0.231

	Zając-Lamparska (2024)
	188
	single n-back
	verbal
	single
	Dig-Span forward
	updating_to_span
	adult
	9.000
	-0.117

	Zając-Lamparska (2024)
	189
	single n-back
	verbal
	single
	Dig-Span backward
	updating_to_span
	adult
	9.000
	-0.141

	Zając-Lamparska (2024)
	190
	single n-back
	verbal
	single
	Operation span
	updating_to_span
	adult
	9.000
	-0.325

	Zając-Lamparska (2024)
	191
	single n-back
	verbal
	single
	Dig-Span forward
	updating_to_span
	adult
	9.000
	0.447

	Zając-Lamparska (2024)
	192
	single n-back
	verbal
	single
	Dig-Span backward
	updating_to_span
	adult
	9.000
	0.123

	Zhong (2011)
	193
	single n-back
	visual
	single
	Reading Span
	updating_to_span
	non-adult
	2.917
	0.069

	Zhong (2011)
	194
	dual n-back
	visual+audio
	dual
	Reading Span
	updating_to_span
	non-adult
	2.917
	0.519

	Zhong (2011)
	195
	single n-back
	visual
	single
	Reading Span
	updating_to_span
	non-adult
	5.833
	-0.197

	Zhong (2011)
	196
	dual n-back
	visual+audio
	dual
	Reading Span
	updating_to_span
	non-adult
	5.833
	-0.374

	Zhong (2011)
	197
	single n-back
	visual
	single
	Reading Span
	updating_to_span
	non-adult
	8.750
	1.124

	Zhong (2011)
	198
	dual n-back
	visual+audio
	dual
	Reading Span
	updating_to_span
	non-adult
	8.750
	0.571

	Zhong (2011)
	199
	single n-back
	visual
	single
	Reading Span
	updating_to_span
	non-adult
	11.667
	0.010

	Zhong (2011)
	200
	dual n-back
	visual+audio
	dual
	Reading Span
	updating_to_span
	non-adult
	11.667
	0.432

	Zhong (2011)
	201
	single n-back
	visual
	single
	Backward Digits
	updating_to_span
	non-adult
	2.917
	0.852

	Zhong (2011)
	202
	dual n-back
	visual+audio
	dual
	Backward Digits
	updating_to_span
	non-adult
	2.917
	0.859

	Zhong (2011)
	203
	single n-back
	visual
	single
	Backward Digits
	updating_to_span
	non-adult
	5.833
	0.116

	Zhong (2011)
	204
	dual n-back
	visual+audio
	dual
	Backward Digits
	updating_to_span
	non-adult
	5.833
	0.447

	Zhong (2011)
	205
	single n-back
	visual
	single
	Backward Digits
	updating_to_span
	non-adult
	8.750
	0.626

	Zhong (2011)
	206
	dual n-back
	visual+audio
	dual
	Backward Digits
	updating_to_span
	non-adult
	8.750
	0.432

	Zhong (2011)
	207
	single n-back
	visual
	single
	Backward Digits
	updating_to_span
	non-adult
	11.667
	0.794

	Zhong (2011)
	208
	dual n-back
	visual+audio
	dual
	Backward Digits
	updating_to_span
	non-adult
	11.667
	0.657


2

Note: Each row represents one effect size included in the within-WM meta-analysis. In some studies, multiple effect sizes were extracted for the same training-task and transfer-task combination because the original article reported results separately for different experimental groups or sample subsets, such as groups differing in baseline performance or age-related sample characteristics.
Supplementary Appendix B. Included studies contributing non-WM outcomes
Table S2. Study characteristics for analyses of transfer to non-WM outcomes
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	id
	Training task
	Test task
	cognitive domain
	direction
	g

	Ang et al. (2015)
	1
	Cogmed
	Numerical Operations Task
	other
	span_to_other
	-0.288

	Ang et al. (2015)
	2
	Cogmed
	Additional Fluency Task
	other
	span_to_other
	0.000

	Ang et al. (2015)
	3
	Cogmed
	Subtraction Fluency Task
	other
	span_to_other
	-0.147

	Ang et al. (2015)
	4
	running span, keep track
	Numerical Operations Task
	other
	updating_to_other
	0.055

	Ang et al. (2015)
	5
	running span, keep track
	Additional Fluency Task
	other
	updating_to_other
	0.250

	Ang et al. (2015)
	6
	running span, keep track
	Subtraction Fluency Task
	other
	updating_to_other
	0.491

	Anguera et al. (2012)
	7
	dual n-back
	Visuomotor Adaptation
	other
	updating_to_other
	-0.473

	Booth et al. (2023)
	8
	Distributed single n-back
	Relational reasoning
	intelligence
	updating_to_other
	-0.268

	Booth et al. (2023)
	9
	Intensive single n-back
	Relational reasoning
	intelligence
	updating_to_other
	-0.664

	Bürki et al. (2014)
	10
	verbal n-back
	Raven’s Progressive Matrices
	intelligence
	updating_to_other
	0.013

	Bürki et al. (2014)
	11
	verbal n-back
	Raven’s Progressive Matrices
	intelligence
	updating_to_other
	0.123

	Bürki et al. (2014)
	12
	verbal n-back
	Stroop Interference
	other
	updating_to_other
	0.171

	Bürki et al. (2014)
	13
	verbal n-back
	Stroop Interference
	other
	updating_to_other
	0.157

	Bürki et al. (2014)
	14
	verbal n-back
	Letter Comparison
	other
	updating_to_other
	0.160

	Bürki et al. (2014)
	15
	verbal n-back
	Letter Comparison
	other
	updating_to_other
	-0.259

	Bürki et al. (2014)
	16
	verbal n-back
	Pattern Comparison
	other
	updating_to_other
	-0.086

	Bürki et al. (2014)
	17
	verbal n-back
	Pattern Comparison
	other
	updating_to_other
	-0.087

	Bürki et al. (2014)
	18
	verbal n-back
	Simple Reaction Time
	other
	updating_to_other
	0.100

	Bürki et al. (2014)
	19
	verbal n-back
	Simple Reaction Time
	other
	updating_to_other
	-0.480

	Cai et al. (2022)
	20
	color delay estimation
	Raven’s Advanced Progressive Matrices
	intelligence
	span_to_other
	-0.296

	Chang (2019)
	21
	single n-back
	Geometric academic achievements
	other
	updating_to_other
	0.512

	Chang (2019)
	22
	single n-back
	Geometric academic achievements
	other
	updating_to_other
	1.111

	Chen (2021)
	23
	 running memory
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	-0.098

	Chooi & Thompson (2012)
	24
	dual n-back task
	Mill-Hill
	other
	updating_to_other
	0.661

	Chooi & Thompson (2012)
	25
	dual n-back task
	Word Beginning and Ending
	other
	updating_to_other
	0.026

	Chooi & Thompson (2012)
	26
	dual n-back task
	Colorado Perceptual Speed Test
	other
	updating_to_other
	0.378

	Chooi & Thompson (2012)
	27
	dual n-back task
	Identical Picture
	other
	updating_to_other
	0.022

	Chooi & Thompson (2012)
	28
	dual n-back task
	Finding A’s
	other
	updating_to_other
	-0.360

	Chooi & Thompson (2012)
	29
	dual n-back task
	Paper Folding
	intelligence
	updating_to_other
	0.684

	Chooi & Thompson (2012)
	30
	dual n-back task
	Card Rotation
	other
	updating_to_other
	0.229

	Chooi & Thompson (2012)
	31
	dual n-back task
	Mental Rotation
	other
	updating_to_other
	-0.311

	Chooi & Thompson (2012)
	32
	dual n-back task
	Raven's Advanced Progressive Matrices
	intelligence
	updating_to_other
	0.103

	Chooi & Thompson (2012)
	33
	dual n-back task
	Mill-Hill
	intelligence
	updating_to_other
	-0.152

	Chooi & Thompson (2012)
	34
	dual n-back task
	Word Beginning and Ending
	other
	updating_to_other
	-0.026

	Chooi & Thompson (2012)
	35
	dual n-back task
	Colorado Perceptual Speed Test
	other
	updating_to_other
	-1.347

	Chooi & Thompson (2012)
	36
	dual n-back task
	Identical Picture
	other
	updating_to_other
	0.619

	Chooi & Thompson (2012)
	37
	dual n-back task
	Finding A’s
	other
	updating_to_other
	-0.083

	Chooi & Thompson (2012)
	38
	dual n-back task
	Paper Folding
	other
	updating_to_other
	-0.263

	Chooi & Thompson (2012)
	39
	dual n-back task
	Card Rotation
	other
	updating_to_other
	-0.317

	Chooi & Thompson (2012)
	40
	dual n-back task
	Mental Rotation
	other
	updating_to_other
	0.116

	Chooi & Thompson (2012)
	41
	dual n-back task
	Raven's Advanced Progressive Matrices
	intelligence
	updating_to_other
	0.262

	Colom et al. (2013)
	42
	visual n-back, verbal n-back, dual n-back
	Raven Advanced Progressive Matrices Test (RAPM)
	intelligence
	updating_to_other
	0.305

	Colom et al. (2013)
	43
	visual n-back, verbal n-back, dual n-back
	abstract reasoning subtest from the Differential Aptitude Test (DAT-AR)
	intelligence
	updating_to_other
	0.226

	Colom et al. (2013)
	44
	visual n-back, verbal n-back, dual n-back
	Primary Mental Abilities Battery (PMA-R)
	intelligence
	updating_to_other
	0.051

	Colom et al. (2013)
	45
	visual n-back, verbal n-back, dual n-back
	verbal reasoning subtest from the DAT (DAT-VR)
	intelligence
	updating_to_other
	-0.306

	Colom et al. (2013)
	46
	visual n-back, verbal n-back, dual n-back
	numerical reasoning subtest from the DAT (DAT-NR)
	intelligence
	updating_to_other
	0.317

	Colom et al. (2013)
	47
	visual n-back, verbal n-back, dual n-back
	vocabulary subtest from the PMA (PMA-V)
	intelligence
	updating_to_other
	-0.191

	Colom et al. (2013)
	48
	visual n-back, verbal n-back, dual n-back
	Verbal flanker
	other
	updating_to_other
	0.002

	Colom et al. (2013)
	49
	visual n-back, verbal n-back, dual n-back
	Numerical flanker
	other
	updating_to_other
	-0.142

	Colom et al. (2013)
	50
	visual n-back, verbal n-back, dual n-back
	Spatial Simon
	other
	updating_to_other
	0.298

	Dahlin et al. (2008)
	51
	running memory letters, keep track
	Digit symbol
	other
	updating_to_other
	-0.043

	Dahlin et al. (2008)
	52
	running memory letters, keep track
	Letter fluency
	other
	updating_to_other
	-0.058

	Dahlin et al. (2008)
	53
	running memory letters, keep track
	Category fluency
	other
	updating_to_other
	-0.085

	Dahlin et al. (2008)
	54
	running memory letters, keep track
	Raven’s Advanced Progressive Matrices
	intelligence
	updating_to_other
	0.298

	Dahlin et al. (2008)
	55
	running memory letters, keep track
	Digit symbol
	other
	updating_to_other
	0.360

	Dahlin et al. (2008)
	56
	running memory letters, keep track
	Letter fluency
	other
	updating_to_other
	0.380

	Dahlin et al. (2008)
	57
	running memory letters, keep track
	Category fluency
	other
	updating_to_other
	0.122

	Dahlin et al. (2008)
	58
	running memory letters, keep track
	Raven’s Advanced Progressive Matrices
	intelligence
	updating_to_other
	0.056

	Foster et al. (2017)
	59
	running memory
	Matrices
	intelligence
	updating_to_other
	0.219

	Foster et al. (2017)
	60
	running memory
	Paper folding
	intelligence
	updating_to_other
	-0.048

	Foster et al. (2017)
	61
	running memory
	Synthetic work
	other
	updating_to_other
	-0.058

	Foster et al. (2017)
	62
	running memory
	Matrices
	intelligence
	updating_to_other
	-0.192

	Foster et al. (2017)
	63
	running memory
	Paper folding
	intelligence
	updating_to_other
	0.104

	Foster et al. (2017)
	64
	running memory
	Synthetic work
	other
	updating_to_other
	0.351

	Foster et al. (2017)
	65
	operation span, symmetry span
	Matrices
	intelligence
	span_to_other
	-0.110

	Foster et al. (2017)
	66
	operation span, symmetry span
	Paper folding
	intelligence
	span_to_other
	-0.209

	Foster et al. (2017)
	67
	operation span, symmetry span
	Synthetic work
	other
	span_to_other
	-0.056

	Foster et al. (2017)
	68
	operation span, symmetry span
	Matrices
	intelligence
	span_to_other
	-0.112

	Foster et al. (2017)
	69
	operation span, symmetry span
	Paper folding
	intelligence
	span_to_other
	0.045

	Foster et al. (2017)
	70
	operation span, symmetry span
	Synthetic work
	other
	span_to_other
	0.128

	Hadwin & Richards (2016)
	71
	Cogmed
	Stroop Interference
	other
	span_to_other
	1.164

	Harrison et al. (2013)
	72
	operation-span, symmetry-span
	Raven’s Advanced Progressive Matrices (RAPM)
	intelligence
	span_to_other
	0.830

	Harrison et al. (2013)
	73
	operation-span, symmetry-span
	Letter Sets
	intelligence
	span_to_other
	0.388

	Harrison et al. (2013)
	74
	operation-span, symmetry-span
	Number Series
	intelligence
	span_to_other
	-0.521

	Harrison et al. (2013)
	75
	simple span
	Raven’s Advanced Progressive Matrices (RAPM)
	intelligence
	span_to_other
	1.018

	Harrison et al. (2013)
	76
	simple span
	Letter Sets
	intelligence
	span_to_other
	-0.598

	Harrison et al. (2013)
	77
	simple span
	Number Series
	intelligence
	span_to_other
	-2.132

	Harrison et al. (2013)
	78
	operation-span, symmetry-span
	SynWin
	other
	span_to_other
	-1.093

	Harrison et al. (2013)
	79
	operation-span, symmetry-span
	ControlTower Primary Score
	other
	span_to_other
	2.079

	Harrison et al. (2013)
	80
	operation-span, symmetry-span
	ControlTower Distract Score
	other
	span_to_other
	-1.742

	Harrison et al. (2013)
	81
	simple span
	SynWin
	other
	span_to_other
	-0.600

	Harrison et al. (2013)
	82
	simple span
	ControlTower Primary Score
	other
	span_to_other
	2.717

	Harrison et al. (2013)
	83
	simple span
	ControlTower Distract Score
	other
	span_to_other
	-2.866

	Heinzel et al. (2014)
	84
	single n-back
	Digit Symbol
	other
	updating_to_other
	0.903

	Heinzel et al. (2014)
	85
	single n-back
	Verbal Fluency
	other
	updating_to_other
	1.272

	Heinzel et al. (2014)
	86
	single n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.592

	Heinzel et al. (2014)
	87
	single n-back
	Figural Relations subtest (LPS)
	intelligence
	updating_to_other
	0.285

	Heinzel et al. (2014)
	88
	single n-back
	Digit Symbol
	other
	updating_to_other
	0.486

	Heinzel et al. (2014)
	89
	single n-back
	Verbal Fluency
	other
	updating_to_other
	0.078

	Heinzel et al. (2014)
	90
	single n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.179

	Heinzel et al. (2014)
	91
	single n-back
	Figural Relations subtest (LPS)
	intelligence
	updating_to_other
	0.334

	Jaeggi et al. (2010)
	92
	single n-back
	Raven's Advanced Progressive Matrices
	intelligence
	updating_to_other
	0.494

	Jaeggi et al. (2010)
	93
	single n-back
	Bochumer Matrices Test (BOMAT)
	intelligence
	updating_to_other
	0.561

	Jaeggi et al. (2010)
	94
	dual n-back task
	Raven's Advanced Progressive Matrices
	intelligence
	updating_to_other
	0.752

	Jaeggi et al. (2010)
	95
	dual n-back task
	Bochumer Matrices Test (BOMAT)
	intelligence
	updating_to_other
	0.292

	Jakoby et al. (2019)
	96
	single n-back
	WAIS-Block Design test
	intelligence
	updating_to_other
	0.099

	Jakoby et al. (2019)
	97
	single n-back
	RAVEN
	intelligence
	updating_to_other
	-0.101

	Kang (2023)
	98
	word simple span, word complex span, sentence complex span
	Addition
	other
	span_to_other
	-0.202

	Kang (2023)
	99
	location simple span, location complex span
	Addition
	other
	span_to_other
	0.145

	Kang (2023)
	100
	word simple span, word complex span, sentence complex span
	Subtraction
	other
	span_to_other
	0.490

	Kang (2023)
	101
	location simple span, location complex span
	Subtraction
	other
	span_to_other
	0.655

	Kang (2023)
	102
	word simple span, word complex span, sentence complex span
	Arithmetic Completion
	other
	span_to_other
	0.270

	Kang (2023)
	103
	location simple span, location complex span
	Arithmetic Completion
	other
	span_to_other
	0.457

	Kang (2023)
	104
	word simple span, word complex span, sentence complex span
	Magnitude Comparison
	other
	span_to_other
	0.286

	Kang (2023)
	105
	location simple span, location complex span
	Magnitude Comparison
	other
	span_to_other
	0.663

	Kang (2023)
	106
	word simple span, word complex span, sentence complex span
	Number Continuation
	other
	span_to_other
	0.461

	Kang (2023)
	107
	location simple span, location complex span
	Number Continuation
	other
	span_to_other
	0.447

	Kang (2023)
	108
	word simple span, word complex span, sentence complex span
	Length Estimation
	other
	span_to_other
	0.228

	Kang (2023)
	109
	location simple span, location complex span
	Length Estimation
	other
	span_to_other
	0.533

	Kang (2023)
	110
	word simple span, word complex span, sentence complex span
	Figure Counting
	other
	span_to_other
	-0.066

	Kang (2023)
	111
	location simple span, location complex span
	Figure Counting
	other
	span_to_other
	-0.168

	Kang (2023)
	112
	word simple span, word complex span, sentence complex span
	Block Counting
	other
	span_to_other
	0.269

	Kang (2023)
	113
	location simple span, location complex span
	Block Counting
	other
	span_to_other
	0.155

	Kang (2023)
	114
	word simple span, word complex span, sentence complex span
	Number Connection
	other
	span_to_other
	-0.238

	Kang (2023)
	115
	location simple span, location complex span
	Number Connection
	other
	span_to_other
	-0.667

	Kang (2023)
	116
	word simple span, word complex span, sentence complex span
	Addition
	other
	span_to_other
	0.031

	Kang (2023)
	117
	location simple span, location complex span
	Addition
	other
	span_to_other
	0.066

	Kang (2023)
	118
	word simple span, word complex span, sentence complex span
	Subtraction
	other
	span_to_other
	-0.027

	Kang (2023)
	119
	location simple span, location complex span
	Subtraction
	other
	span_to_other
	-0.311

	Kang (2023)
	120
	word simple span, word complex span, sentence complex span
	Arithmetic Completion
	other
	span_to_other
	-0.182

	Kang (2023)
	121
	location simple span, location complex span
	Arithmetic Completion
	other
	span_to_other
	0.011

	Kang (2023)
	122
	word simple span, word complex span, sentence complex span
	Multiplication
	other
	span_to_other
	0.040

	Kang (2023)
	123
	location simple span, location complex span
	Multiplication
	other
	span_to_other
	0.016

	Kang (2023)
	124
	word simple span, word complex span, sentence complex span
	Division
	other
	span_to_other
	-0.003

	Kang (2023)
	125
	location simple span, location complex span
	Division
	other
	span_to_other
	0.070

	Kang (2023)
	126
	word simple span, word complex span, sentence complex span
	Magnitude Comparison
	other
	span_to_other
	-0.071

	Kang (2023)
	127
	location simple span, location complex span
	Magnitude Comparison
	other
	span_to_other
	0.132

	Kang (2023)
	128
	word simple span, word complex span, sentence complex span
	Number Continuation
	other
	span_to_other
	-0.118

	Kang (2023)
	129
	location simple span, location complex span
	Number Continuation
	other
	span_to_other
	-0.240

	Kang (2023)
	130
	word simple span, word complex span, sentence complex span
	Length Estimation
	other
	span_to_other
	0.021

	Kang (2023)
	131
	location simple span, location complex span
	Length Estimation
	other
	span_to_other
	-0.157

	Kang (2023)
	132
	word simple span, word complex span, sentence complex span
	Figure Counting
	other
	span_to_other
	-0.106

	Kang (2023)
	133
	location simple span, location complex span
	Figure Counting
	other
	span_to_other
	0.073

	Kang (2023)
	134
	word simple span, word complex span, sentence complex span
	Block Counting
	other
	span_to_other
	-0.505

	Kang (2023)
	135
	location simple span, location complex span
	Block Counting
	other
	span_to_other
	-0.244

	Kang (2023)
	136
	word simple span, word complex span, sentence complex span
	Number Connection
	other
	span_to_other
	0.212

	Kang (2023)
	137
	location simple span, location complex span
	Number Connection
	other
	span_to_other
	0.240

	Lawlor-Savage & Goghari (2016)
	138
	dual n-back
	Raven’s Advanced Progressive Matrices (RAPM)
	intelligence
	updating_to_other
	-0.131

	Lawlor-Savage & Goghari (2016)
	139
	dual n-back
	Cattell’s Culture Fair Test (CCFT)
	intelligence
	updating_to_other
	0.148

	Lee (2014)
	140
	animals complex span
	Oral Reading Fluency (R-CBM)
	other
	span_to_other
	0.365

	Lee (2014)
	141
	animals complex span
	Maze-CBM:silent reading fluency and basic reading comprehension
	other
	span_to_other
	0.580

	Lee (2014)
	142
	animals complex span
	WJ-III Reading Fluency
	other
	span_to_other
	-0.113

	Lee (2014)
	143
	animals complex span
	WJ-III Passage Comprehension
	other
	span_to_other
	0.326

	Lee (2014)
	144
	animals complex span
	Gates-MacGinitie Comprehension
	other
	span_to_other
	0.134

	Linares et al. (2018)
	145
	Arithmetical updating task, Number size updating task
	Raven Standard Progressive Matrices
	intelligence
	updating_to_other
	-0.028

	Linares et al. (2018)
	146
	Arithmetical updating task, Number size updating task
	Cattell test
	intelligence
	updating_to_other
	0.101

	Lindeløv et al. (2016)
	147
	single n-back
	Raven’s Advanced Progressive Matrices (RAPM)
	intelligence
	updating_to_other
	0.163

	Lindeløv et al. (2016)
	148
	single n-back
	WAIS-IV Processing Speed Index (digit-symbol coding +symbol search)
	other
	updating_to_other
	-0.036

	Lindeløv et al. (2016)
	149
	single n-back
	Stroop interference effect
	other
	updating_to_other
	0.194

	Lindeløv et al. (2016)
	150
	single n-back
	Stroop RT
	other
	updating_to_other
	-0.041

	Lindsay (2012)
	151
	single n-back
	Rhyme Judgment
	other
	updating_to_other
	0.611

	Lindsay (2012)
	152
	single n-back
	Rhyme Production
	other
	updating_to_other
	0.343

	Lindsay (2012)
	153
	single n-back
	Phoneme Judgment
	other
	updating_to_other
	0.218

	Lindsay (2012)
	154
	single n-back
	Phoneme Deletion – simple
	other
	updating_to_other
	0.975

	Lindsay (2012)
	155
	single n-back
	Phoneme Deletion – complex
	other
	updating_to_other
	0.000

	Lindsay (2012)
	156
	single n-back
	Phoneme Substitution – simple
	other
	updating_to_other
	-0.409

	Lindsay (2012)
	157
	single n-back
	Phoneme Substitution – complex
	other
	updating_to_other
	-0.681

	Minear et al. (2016)
	158
	Complex span
	Animal Task (verbal simple choice reaction time task)
	other
	span_to_other
	0.140

	Minear et al. (2016)
	159
	Complex span
	Word Task (verbal simple choice reaction time task)
	other
	span_to_other
	0.269

	Minear et al. (2016)
	160
	Complex span
	Dot Judgment (visual simple choice reaction time task)
	other
	span_to_other
	-1.591

	Minear et al. (2016)
	161
	Complex span
	Array Matching (visual simple choice reaction time task)
	other
	span_to_other
	0.793

	Minear et al. (2016)
	162
	Complex span
	ANT-AA (flanker task-Alerting Attention)
	other
	span_to_other
	-0.474

	Minear et al. (2016)
	163
	Complex span
	ANT-OA (flanker task-Orienting Attention)
	other
	span_to_other
	-0.812

	Minear et al. (2016)
	164
	Complex span
	ANT-EA (flanker task-Executive Attention)
	other
	span_to_other
	0.026

	Minear et al. (2016)
	165
	Complex span
	Simon High Conflict
	other
	span_to_other
	-0.013

	Minear et al. (2016)
	166
	Complex span
	Simon Low Conflict
	other
	span_to_other
	-0.050

	Minear et al. (2016)
	167
	Complex span
	Inferences
	intelligence
	span_to_other
	0.172

	Minear et al. (2016)
	168
	Complex span
	Nonsense Syllogisms
	intelligence
	span_to_other
	0.305

	Minear et al. (2016)
	169
	Complex span
	Ravens Progressive Matrices
	intelligence
	span_to_other
	-0.349

	Minear et al. (2016)
	170
	Complex span
	Cattell Culture Fair
	intelligence
	span_to_other
	-0.302

	Minear et al. (2016)
	171
	Complex span
	Mathematics Aptitude
	other
	span_to_other
	0.058

	Minear et al. (2016)
	172
	Complex span
	Arithmetic Aptitude
	other
	span_to_other
	0.348

	Minear et al. (2016)
	173
	spatial n-back
	Animal Task (verbal simple choice reaction time task)
	other
	updating_to_other
	0.098

	Minear et al. (2016)
	174
	spatial n-back
	Word Task (verbal simple choice reaction time task)
	other
	updating_to_other
	0.084

	Minear et al. (2016)
	175
	spatial n-back
	Dot Judgment (visual simple choice reaction time task)
	other
	updating_to_other
	-1.395

	Minear et al. (2016)
	176
	spatial n-back
	Array Matching (visual simple choice reaction time task)
	other
	updating_to_other
	0.930

	Minear et al. (2016)
	177
	spatial n-back
	ANT-AA (flanker task-Alerting Attention)
	other
	updating_to_other
	-0.279

	Minear et al. (2016)
	178
	spatial n-back
	ANT-OA (flanker task-Orienting Attention)
	other
	updating_to_other
	-0.960

	Minear et al. (2016)
	179
	spatial n-back
	ANT-EA (flanker task-Executive Attention)
	other
	updating_to_other
	0.362

	Minear et al. (2016)
	180
	spatial n-back
	Simon High Conflict
	other
	updating_to_other
	0.202

	Minear et al. (2016)
	181
	spatial n-back
	Simon Low Conflict
	other
	updating_to_other
	-0.089

	Minear et al. (2016)
	182
	spatial n-back
	Inferences
	intelligence
	updating_to_other
	-0.048

	Minear et al. (2016)
	183
	spatial n-back
	Nonsense Syllogisms
	intelligence
	updating_to_other
	0.054

	Minear et al. (2016)
	184
	spatial n-back
	Ravens Progressive Matrices
	intelligence
	updating_to_other
	-0.512

	Minear et al. (2016)
	185
	spatial n-back
	Cattell Culture Fair
	intelligence
	updating_to_other
	0.063

	Minear et al. (2016)
	186
	spatial n-back
	Mathematics Aptitude
	other
	updating_to_other
	0.087

	Minear et al. (2016)
	187
	spatial n-back
	Arithmetic Aptitude
	other
	updating_to_other
	0.000

	Oelhafen et al. (2013)
	188
	dual n-back task
	ANT (Attention Network Test) – Congruent RT
	other
	updating_to_other
	0.476

	Oelhafen et al. (2013)
	189
	dual n-back task
	ANT (Attention Network Test) – Incongruent RT
	other
	updating_to_other
	0.425

	Oelhafen et al. (2013)
	190
	dual n-back task
	BOMAT (Bochumer Matrizentest-advanced)
	intelligence
	updating_to_other
	-0.045

	Pahor et al. (2022)
	191
	n-back
	Matrix Reasoning (RCT1)
	intelligence
	updating_to_other
	0.316

	Pahor et al. (2022)
	192
	n-back
	Countermanding (RCT1)
	other
	updating_to_other
	0.110

	Pahor et al. (2022)
	193
	n-back
	Matrix Reasoning / UCMRT (RCT2)
	intelligence
	updating_to_other
	0.115

	Pahor et al. (2022)
	194
	n-back
	Countermanding (RCT2)
	intelligence
	updating_to_other
	0.287

	Pahor et al. (2022)
	195
	n-back
	Matrix Reasoning / UCMRT (RCT3)
	intelligence
	updating_to_other
	0.105

	Pahor et al. (2022)
	196
	n-back
	Countermanding (RCT3)
	other
	updating_to_other
	0.338

	Pahor et al. (2022)
	197
	n-back
	UCancellation (RCT3)
	other
	updating_to_other
	0.230

	Pahor et al. (2022)
	198
	n-back
	ETS Surface Development (RCT3)
	intelligence
	updating_to_other
	-0.082

	Pahor et al. (2022)
	199
	n-back
	ETS Space Relations (RCT3)
	intelligence
	updating_to_other
	-0.257

	Pahor et al. (2022)
	200
	n-back
	DAT Form Board (RCT3)
	intelligence
	updating_to_other
	0.098

	Pan et al. (2018)
	201
	dual n-back
	Digital Shifting
	other
	updating_to_other
	0.378

	Pan et al. (2018)
	202
	dual n-back
	Stroop Task
	other
	updating_to_other
	0.555

	Pergher et al. (2018)
	203
	single n-back
	TOVA task (Test of Variables of Attention)
	other
	updating_to_other
	0.318

	Pergher et al. (2018)
	204
	single n-back
	RAVEN (Raven’s Progressive Matrices)
	intelligence
	updating_to_other
	0.264

	Pergher et al. (2018)
	205
	single n-back
	TOVA task (Test of Variables of Attention)
	other
	updating_to_other
	13.790

	Pergher et al. (2018)
	206
	single n-back
	RAVEN (Raven’s Progressive Matrices)
	intelligence
	updating_to_other
	0.945

	Pugin et al. (2014)
	207
	single n-back
	MAT (Matrix Reasoning task /Test of Non-verbal Intelligence)
	intelligence
	updating_to_other
	0.370

	Pugin et al. (2014)
	208
	single n-back
	Stroop Task-RT
	other
	updating_to_other
	-0.038

	Pugin et al. (2014)
	209
	single n-back
	Flanker Task-RT
	other
	updating_to_other
	-0.032

	Pugin et al. (2014)
	210
	single n-back
	SST (Symbol Search Task)
	other
	updating_to_other
	-0.085

	Pugin et al. (2014)
	211
	single n-back
	DSS (Digit-Symbol Substitution Task)
	other
	updating_to_other
	-0.108

	Redick et al. (2013)
	212
	dual n-back task
	Raven’s Advanced Progressive Matrices (RAPM)
	intelligence
	updating_to_other
	-0.179

	Redick et al. (2013)
	213
	dual n-back task
	Raven’s Standard Progressive Matrices (RSPM)
	intelligence
	updating_to_other
	0.000

	Redick et al. (2013)
	214
	dual n-back task
	Cattell Culture-Fair Test
	intelligence
	updating_to_other
	-0.430

	Redick et al. (2013)
	215
	dual n-back task
	Paper Folding
	intelligence
	updating_to_other
	0.298

	Redick et al. (2013)
	216
	dual n-back task
	Letter Sets
	intelligence
	updating_to_other
	0.424

	Redick et al. (2013)
	217
	dual n-back task
	Number Series
	intelligence
	updating_to_other
	-0.118

	Redick et al. (2013)
	218
	dual n-back task
	Inferences
	intelligence
	updating_to_other
	0.316

	Redick et al. (2013)
	219
	dual n-back task
	Analogies
	intelligence
	updating_to_other
	-0.132

	Redick et al. (2013)
	220
	dual n-back task
	SynWin
	other
	updating_to_other
	-0.387

	Redick et al. (2013)
	221
	dual n-back task
	Control Tower
	other
	updating_to_other
	-0.243

	Redick et al. (2013)
	222
	dual n-back task
	ATClab (modified from Air Traffic Control lab task)
	other
	updating_to_other
	-0.073

	Redick et al. (2013)
	223
	dual n-back task
	Vocabulary
	intelligence
	updating_to_other
	0.245

	Redick et al. (2013)
	224
	dual n-back task
	General Knowledge
	intelligence
	updating_to_other
	-0.078

	Redick et al. (2013)
	225
	dual n-back task
	Letter Comparison
	other
	updating_to_other
	0.404

	Redick et al. (2013)
	226
	dual n-back task
	Number Comparison
	other
	updating_to_other
	-0.104

	Redick et al. (2020)
	227
	operation letter span
	Letter Fluency
	other
	span_to_other
	0.255

	Redick et al. (2020)
	228
	operation letter span
	Category Fluency
	other
	span_to_other
	0.295

	Redick et al. (2020)
	229
	operation letter span
	Nelson Denny (Nelson-Denny Reading Comprehension)
	other
	span_to_other
	0.185

	Ripp et al. (2022)
	230
	single n-back
	short-APM (short version of Raven’s Advanced Progressive Matrices)
	intelligence
	updating_to_other
	0.305

	Ripp et al. (2022)
	231
	single n-back
	IGT (Iowa Gambling Task)
	other
	updating_to_other
	0.120

	Schwarb et al. (2016)
	232
	single n-back
	RAPM (Raven’s Advanced Progressive Matrices)
	intelligence
	updating_to_other
	-0.124

	Schwarb et al. (2016)
	233
	single n-back
	RAPM (Raven’s Advanced Progressive Matrices)
	intelligence
	updating_to_other
	0.498

	Schwarb et al. (2016)
	234
	single n-back
	Cattell’s Culture Fair
	intelligence
	updating_to_other
	-0.033

	Schwarb et al. (2016)
	235
	single n-back
	Antisaccade task
	other
	updating_to_other
	-0.336

	Schwarb et al. (2016)
	236
	single n-back
	Flanker task
	other
	updating_to_other
	-0.725

	Schwarb et al. (2016)
	237
	single n-back
	RAPM (Raven’s Advanced Progressive Matrices)
	intelligence
	updating_to_other
	0.069

	Schwarb et al. (2016)
	238
	single n-back
	Cattell’s Culture Fair
	intelligence
	updating_to_other
	0.202

	Schwarb et al. (2016)
	239
	single n-back
	Antisaccade task
	other
	updating_to_other
	-0.461

	Schwarb et al. (2016)
	240
	single n-back
	Flanker task
	other
	updating_to_other
	-0.399

	Schweizer et al. (2011)
	241
	dual n-back task
	Raven's Progressive Matrices
	intelligence
	updating_to_other
	1.709

	Stepankova et al. (2014)
	242
	verbal n-back
	Block Design (WAIS-III subset)
	intelligence
	updating_to_other
	0.117

	Stepankova et al. (2014)
	243
	verbal n-back
	Matrix Reasoning (WAIS-III subset)
	intelligence
	updating_to_other
	0.174

	Stepankova et al. (2014)
	244
	verbal n-back
	Block Design (WAIS-III subset)
	intelligence
	updating_to_other
	0.417

	Stepankova et al. (2014)
	245
	verbal n-back
	Matrix Reasoning (WAIS-III subset)
	intelligence
	updating_to_other
	0.483

	Studer-Luethi & Meier (2021)
	246
	dual n-back
	DSST (Digit Symbol Substitution Test)
	other
	updating_to_other
	-0.011

	Studer-Luethi & Meier (2021)
	247
	dual n-back
	Choice Reaction accuracy (acc)
	other
	updating_to_other
	-0.381

	Studer-Luethi & Meier (2021)
	248
	dual n-back
	Choice Reaction reaction time (rt)
	other
	updating_to_other
	-0.060

	Studer-Luethi & Meier (2021)
	249
	dual n-back
	Task Switching accuracy cost (acc)
	other
	updating_to_other
	0.069

	Studer-Luethi & Meier (2021)
	250
	dual n-back
	Task Switching reaction time cost (rt)
	other
	updating_to_other
	0.062

	Studer-Luethi & Meier (2021)
	251
	dual n-back
	RPM (Raven’s Standard Progressive Matrices)
	intelligence
	updating_to_other
	0.184

	Thompson et al. (2013)
	252
	dual n-back task
	Raven’s Advanced Progressive Matrices (RAPM)
	intelligence
	updating_to_other
	0.095

	Thompson et al. (2013)
	253
	dual n-back task
	Vocabulary (WASI/WAIS Vocabulary)
	intelligence
	updating_to_other
	0.000

	Thompson et al. (2013)
	254
	dual n-back task
	Blocks (WASI/WAIS Block Design)
	intelligence
	updating_to_other
	-0.221

	Thompson et al. (2013)
	255
	dual n-back task
	Similarities (WASI/WAIS Similarities)
	intelligence
	updating_to_other
	0.208

	Thompson et al. (2013)
	256
	dual n-back task
	Matrix Reasoning (WASI/WAIS Matrix Reasoning)
	intelligence
	updating_to_other
	-0.804

	Thompson et al. (2013)
	257
	dual n-back task
	Nelson-Denny Comprehension
	other
	updating_to_other
	0.000

	Thompson et al. (2013)
	258
	dual n-back task
	Nelson-Denny Reading Rate
	other
	updating_to_other
	-0.044

	Thompson et al. (2013)
	259
	dual n-back task
	Digit Symbol Coding
	other
	updating_to_other
	0.181

	Thompson et al. (2013)
	260
	dual n-back task
	Visual Matching (Woodcock-Johnson III Visual Matching)
	other
	updating_to_other
	0.000

	Thompson et al. (2013)
	261
	dual n-back task
	Pair Cancellation (Woodcock-Johnson III Pair Cancellation)
	other
	updating_to_other
	0.156

	Von Bastian & Eschen (2016)
	262
	three complex span tasks
	RAPM (Raven’s Advanced Progressive Matrices)
	intelligence
	span_to_other
	0.022

	Von Bastian & Eschen (2016)
	263
	three complex span tasks
	Letter Sets Test
	intelligence
	span_to_other
	0.174

	Von Bastian & Eschen (2016)
	264
	three complex span tasks
	Locations Test
	intelligence
	span_to_other
	-0.306

	Von Bastian & Eschen (2016)
	265
	three complex span tasks
	Diagramming Relationships
	intelligence
	span_to_other
	-0.299

	Von Bastian & Eschen (2016)
	266
	three complex span tasks
	Nonsense Syllogisms Test
	intelligence
	span_to_other
	0.043

	Von Bastian & Oberauer (2013)
	267
	complex span
	Task switching
	other
	span_to_other
	0.152

	Von Bastian & Oberauer (2013)
	268
	complex span
	Stroop task
	other
	span_to_other
	-0.305

	Von Bastian & Oberauer (2013)
	269
	complex span
	Flanker task
	other
	span_to_other
	-0.300

	Von Bastian & Oberauer (2013)
	270
	complex span
	Syllogisms
	intelligence
	span_to_other
	-0.082

	Von Bastian & Oberauer (2013)
	271
	complex span
	BIS-4S reasoning scale (Berlin Intelligence Structure test, short form)
	intelligence
	span_to_other
	0.247

	Wang (2019)
	272
	dual n-back
	Raven's Standard Progressive Matrices (RSPM)
	intelligence
	updating_to_other
	0.387

	Wang (2019)
	273
	dual n-back
	Raven's Advanced Progressive Matrices (RAPM)
	intelligence
	updating_to_other
	0.335

	Waris et al. (2015)
	274
	Selective Updating training, figure updating, dual n-back
	Cattell Culture Fair Intelligence TesT (CFIT)
	intelligence
	updating_to_other
	-0.223

	Waris et al. (2015)
	275
	Selective Updating training, figure updating, dual n-back
	Set Shifting Composite
	other
	updating_to_other
	1.242

	Xiao (2019)
	276
	dual n-back
	Raven’s Progressive Matrices
	intelligence
	updating_to_other
	0.570

	Zając-Lamparska (2024)
	277
	single n-back
	Raven’s Standard Progressive Matrices in Polish standardization (TMS)
	intelligence
	updating_to_other
	-0.177

	Zając-Lamparska (2024)
	278
	single n-back
	Raven’s Standard Progressive Matrices in Polish standardization (TMS)
	intelligence
	updating_to_other
	0.297

	Zhong (2011)
	279
	single n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	-0.282

	Zhong (2011)
	280
	dual n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.233

	Zhong (2011)
	281
	single n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.089

	Zhong (2011)
	282
	dual n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.224

	Zhong (2011)
	283
	single n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.604

	Zhong (2011)
	284
	dual n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	1.235

	Zhong (2011)
	285
	single n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.755

	Zhong (2011)
	286
	dual n-back
	Raven’s Standard Progressive Matrices
	intelligence
	updating_to_other
	0.365

	Zhong (2011)
	287
	single n-back
	Chinese Language Achievement
	other
	updating_to_other
	-0.095

	Zhong (2011)
	288
	dual n-back
	Chinese Language Achievement
	other
	updating_to_other
	0.135

	Zhong (2011)
	289
	single n-back
	Chinese Language Achievement
	other
	updating_to_other
	0.263

	Zhong (2011)
	290
	dual n-back
	Chinese Language Achievement
	other
	updating_to_other
	0.220

	Zhong (2011)
	291
	single n-back
	Chinese Language Achievement
	other
	updating_to_other
	-0.104

	Zhong (2011)
	292
	dual n-back
	Chinese Language Achievement
	other
	updating_to_other
	0.046

	Zhong (2011)
	293
	single n-back
	Chinese Language Achievement
	other
	updating_to_other
	-0.540

	Zhong (2011)
	294
	dual n-back
	Chinese Language Achievement
	other
	updating_to_other
	-0.385

	Zhong (2011)
	295
	single n-back
	Mathematics Achievement
	other
	updating_to_other
	1.975

	Zhong (2011)
	296
	dual n-back
	Mathematics Achievement
	other
	updating_to_other
	0.981

	Zhong (2011)
	297
	single n-back
	Mathematics Achievement
	other
	updating_to_other
	-0.171

	Zhong (2011)
	298
	dual n-back
	Mathematics Achievement
	other
	updating_to_other
	0.479

	Zhong (2011)
	299
	single n-back
	Mathematics Achievement
	other
	updating_to_other
	0.199

	Zhong (2011)
	300
	dual n-back
	Mathematics Achievement
	other
	updating_to_other
	-0.180

	Zhong (2011)
	301
	single n-back
	Mathematics Achievement
	other
	updating_to_other
	-0.223

	Zhong (2011)
	302
	dual n-back
	Mathematics Achievement
	other
	updating_to_other
	0.980


Note: Each row represents one effect size included in the non-WM transfer analysis. In some studies, multiple effect sizes were extracted for the same training-task and transfer-task combination because the original article reported results separately for different experimental groups or sample subsets, such as groups differing in baseline performance or age-related sample characteristics.


[bookmark: _Hlk203594553]Supplementary Appendix C. Subtype analyses of updating and span tasks
 
	Table S3. Primary moderator analysis by updating and span subtypes

	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	single update group
	35
	147
	
	
	
	
	2.213
	.139

	single updating to span
	24
	104
	0.169***
	.049
	<.001
	[.073, .265]
	
	

	span to single updating
	16
	43
	0.053
	.066
	.422
	[-.077, .184]
	
	

	dual update group
	-
	-
	
	
	
	
	-
	-

	dual updating to span
	18
	50
	0.189***
	.052
	<.001
	[.086, .292]
	
	

	span to dual updating
	-
	-
	-
	-
	-
	-
	
	

	
	
	
	
	
	
	
	
	

	complex span group
	30
	75
	
	
	
	
	0.726
	.397

	 updating to complex span
	26
	61
	0.121*
	.049
	.017
	[.022, .219]
	
	

	 complex span to updating
	7
	14
	0.035
	.092
	.707
	[-.149, .218]
	
	

	simple span group
	37
	113
	
	
	
	
	1.622
	.205

	 updating to simple span
	30
	100
	0.229***
	.049
	<.001
	[.133, .326]
	
	

	 simple span to updating
	8
	13
	0.079
	.108
	.469
	[-.136, .294]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size. For span-training studies, all eligible updating transfer outcomes involved single updating tasks. No eligible studies examined transfer from span training to dual updating tasks; therefore, the corresponding row is marked with “-”.
+: p < .10; *: p < .05; **: p < .01; ***: p < .001



Supplementary Appendix D. Restricted analysis of intelligence-related outcomes

	Table S4. Moderator analysis of transfer to intelligence-related outcomes

	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	Direction
	34
	116
	
	
	
	
	4.936
	.028*

	 updating to IQ
	30
	94
	0.117***
	.034
	<.001
	[.050, .184]
	
	

	 span to IQ
	6
	22
	-0.054
	.069
	.436
	[-.191, .083]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001





Supplementary Appendix E. Alternative training-dose specifications
	Table S5. Secondary moderator analyses under alternative training-dose thresholds

	Analysis type
	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	Training dosage
	
	
	
	
	
	
	
	

	low-dosage
(hour<=5 h)
	direction
	20
	59
	
	
	
	
	4.551
	.037*

	
	updating to span
	14
	35
	0.200**
	.071
	.007
	[.057, .342]
	
	

	
	span to updating
	6
	24
	-0.034
	.083
	.686
	[-.200, .133]
	
	

	high-dosage
(hour>5 h)
	direction
	38
	145
	
	
	
	
	0.490
	.485

	
	 updating to span
	32
	126
	0.178***
	.042
	<.001
	[.094, .262]
	
	

	
	 span to updating
	10
	19
	0.113
	.087
	.196
	[-.059, .285]
	
	

	
	
	
	
	
	
	
	
	
	

	Training dosage
	
	
	
	
	
	
	
	

	low-dosage
(hour<=7 h)
	direction
	31
	112
	
	
	
	
	2.353
	.128

	
	updating to span
	25
	84
	0.166***
	.050
	.001
	[.067, .265]
	
	

	
	span to updating
	7
	28
	0.013
	.088
	.883
	[-.162, .188]
	
	

	high-dosage
(hour>7 h)
	direction
	29
	92
	
	
	
	
	2.274
	.135

	
	 updating to span
	22
	77
	0.228***
	.053
	<.001
	[.123, .333]
	
	

	
	span to updating
	9
	15
	0.065
	.096
	.501
	[-.126, .255]
	
	

	
	
	
	
	
	
	
	
	

	Training dosage
	
	
	
	
	
	
	
	

	low-dosage
(hour<=10 h)
	direction
	42
	163
	
	
	
	
	1.746
	.188

	
	 updating to span
	33
	126
	0.163***
	.045
	<.001
	[.075, .251]
	
	

	
	span to updating
	12
	37
	0.054
	.074
	.463
	[-.091, .200]
	
	

	high-dosage
(hour>10 h)
	direction
	13
	41
	
	
	
	
	1.478
	.231

	
	 updating to span
	10
	35
	0.220**
	.063
	.001
	[.094, .347]
	
	

	
	 span to updating
	4
	6
	0.043
	.132
	.744
	[-.223, .309]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001


	[bookmark: _Hlk207120576]Table S6. Secondary moderator analyses under different training dosage conditions

	Analysis type
	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	Training dosage
	
	
	
	
	
	
	
	

	hour<=5 h
	direction
	20
	59
	
	
	
	
	4.551
	.037*

	
	updating to span
	14
	35
	0.200**
	.071
	.007
	[.057, .342]
	
	

	
	span to updating
	6
	24
	-0.034
	.083
	.686
	[-.200, .133]
	
	

	
	
	
	
	
	
	
	
	
	

	5<hour<=7 h
	direction
	12
	53
	
	
	
	
	0.117
	.734

	
	updating to span
	12
	49
	0.140+
	.076
	.073
	[-.014, .293]
	
	

	
	span to updating
	1
	4
	0.218
	.229
	.952
	[-.241, .677]
	
	

	
	
	
	
	
	
	
	
	
	

	7<hour<=10 h
	direction
	17
	51
	
	
	
	
	0.979
	.327

	
	 updating to span
	13
	42
	0.237**
	.085
	.008
	[.065, .408]
	
	

	
	 span to updating
	5
	9
	0.077
	.140
	.582
	[-.203, .358]
	
	

	
	
	
	
	
	
	
	
	
	

	hour>10 h
	direction
	13
	41
	
	
	
	
	1.478
	.231

	
	 updating to span
	10
	35
	0.220***
	.063
	.001
	[.094, .347]
	
	

	
	 span to updating
	4
	6
	0.043
	.132
	.744
	[-.223, .309]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001


Supplementary Appendix F. Extended developmental-stage analyses
	[bookmark: _Hlk202465473]Table S7. Secondary moderator analyses by detailed developmental stage

	Analysis type
	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	children
	direction
	9
	47
	
	
	
	
	18.19
	<.001***

	
	updating to span
	5
	26
	0.362***
	.076
	<.001
	[.209, .516]
	
	

	
	span to updating
	5
	21
	-0.056
	.062
	.370
	[-.180, .068]
	
	

	adults
	direction
	42
	131
	
	
	
	
	[bookmark: OLE_LINK75][bookmark: OLE_LINK74]0.777
	.380

	
	 updating to span
	34
	109
	0.161***
	.042
	<.001
	[.077, .244]
	
	

	
	 span to updating
	11
	22
	0.086
	.078
	.272
	[-.068, .240]
	
	

	older
	direction
	7
	21
	
	
	
	
	-
	-

	
	 updating to span
	7
	21
	0.109
	.130
	.412
	[-.162, .380]
	
	

	[bookmark: OLE_LINK72][bookmark: OLE_LINK73]
	 span to updating
	-
	-
	-
	-
	-
	-
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001



Supplementary Appendix G. Stimulus-domain congruence analyses
	[bookmark: OLE_LINK26]Table S8. Secondary moderator analyses by stimulus-domain congruence

	Analysis type
	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	across-domain
	direction
	14
	39
	
	
	
	
	2.663
	.111

	
	updating to span
	9
	26
	0.165+
	.085
	.060
	[-.007, .338]
	
	

	
	span to updating
	6
	13
	-0.058
	.113
	.614
	[-.287, .172]
	
	

	within-domain
	direction
	20
	58
	
	
	
	
	1.804
	.185

	
	 updating to span
	13
	41
	0.246**
	.073
	.001
	[.100, .391]
	
	

	
	 span to updating
	8
	17
	0.081
	.104
	.438
	[-.127, .289]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001



Supplementary Appendix H. Alternative task coding analyses
	Table S9. Moderator analysis under alternative coding of storage versus manipulation

	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	Direction
	29
	64
	
	
	
	
	0.426
	0.516

	[bookmark: _Hlk235464740]manipulation to storage
	25
	57
	0.191**
	.064
	.004
	[.064, .318]
	
	

	storage to manipulation
	4
	7
	0.163
	.066
	.637
	[-.248, .402]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001



Supplementary Appendix I. Sensitivity Analysis 
[bookmark: _Hlk207026403][bookmark: _Hlk207026552]
	Table S10. Primary and Secondary Moderator Analyses of within-WM transfer

	Group
	Moderator
	m
	k
	g
	SE
	p
	95% CI
	F
	p

	Primary moderator analysis
	
	
	
	
	
	

	Full model
	direction
	53
	200
	
	
	
	
	2.844
	.093+

	
	updating to span
	41
	157
	0.172***
	.039
	<.001
	[.096, .248]
	
	

	
	span to updating
	16
	43
	0.049
	.064
	.444
	[-.078,.176]
	
	

	
	
	
	
	
	
	
	
	
	

	Secondary moderator analysis

	Training dosage
	
	
	
	
	
	
	
	

	low-dosage
(hour≤5 h)
	direction
	20
	59
	
	
	
	
	4.551
	.037*

	
	updating to span
	14
	35
	0.200**
	.071
	.007
	[.057, .342]
	
	

	
	span to updating
	6
	24
	-0.034
	.083
	.686
	[-.200, .133]
	
	

	high-dosage
(hour>5h)
	direction
	37
	141
	
	
	
	
	0.380
	.539

	
	 updating to span
	31
	122
	0.172***
	.045
	<.001
	[.083, .261]
	
	

	
	 span to updating
	10
	19
	0.114
	.088
	.196
	[-.060, .289]
	
	

	
	
	
	
	
	
	
	
	

	Developmental stage
	
	
	
	
	
	
	
	

	non-adults
	direction
	9
	47
	
	
	
	
	18.19
	<.001***

	
	updating to span
	5
	26
	0.362***
	.076
	<.001
	[.209, .516]
	
	

	
	span to updating
	5
	21
	-0.056
	.062
	.370
	[-.180, .068]
	
	

	adults
	direction
	43
	148
	
	
	
	
	0.553
	.458

	
	updating to span
	35
	126
	0.151***
	.042
	<.001
	[.068, .234]
	
	

	
	span to updating
	11
	22
	0.087
	.079
	.273
	[-.069, .243]
	
	

	
	
	
	
	
	
	
	
	
	

	Training domain
	
	
	
	
	
	
	
	

	verbal stimuli
	direction
	11
	38
	
	
	
	
	2.600
	.116

	
	updating to span
	7
	25
	0.267**
	.080
	.002
	[.105, .428]
	
	

	
	span to updating
	4
	13
	0.064
	.097
	.516
	[-.133, .261]
	
	

	nonverbal stimuli
	direction
	16
	55
	
	
	
	
	1.446
	.235

	
	 updating to span
	10
	38
	0.179
	.114
	.124
	[-.051, .409]
	
	

	
	span to updating
	6
	17
	-0.042
	.144
	.771
	[-.331, .246]
	
	


Note: m = number of studies; k = number of effect sizes; g = estimated effect size;
+: p < .10; *: p < .05; **: p < .01; ***: p < .001
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