
Supplementary Material

This supplement contains two supplementary figures and two supplementary tables that support the sensitivity analyses described in the main text.
Supplementary Figure S1
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Figure S1. System-level correlations among the key country-level variables in TIMSS 2019 Grade 4.
Note. Each cell is the Pearson correlation between two education-system aggregates, computed across the 38 systems with complete data. Mean mathematics is the system weighted mean of the five plausible values, and the home-resource gradient is the within-system slope reported in Table 2. Negative correlations involving mean parental education reflect the IEA convention of coding parental education on a reversed scale, so that lower codes indicate higher education. Student-level correlations are reported separately in Supplementary Table S2.


Supplementary Figure S2. System-level home-resource gradients with random-effects summary
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Note. Points represent the main-model home-resource gradients reported in Table 2. Horizontal bars are 95% confidence intervals. The black diamond represents the random-effects pooled estimate.
Supplementary Table S1
Table S1. Country-specific home-resource slopes under a reduced adjustment set (preschool and gender only).

	Country
	Leave (wks)
	Group
	Home-resource gradient
	SE
	95% CI
	N

	Saudi Arabia
	10
	Short (≤15 wks)
	16.10*
	2.46
	[11.28, 20.91]
	3975

	Morocco
	14
	Short (≤15 wks)
	19.55*
	1.33
	[16.94, 22.15]
	5706

	Bahrain
	9
	Short (≤15 wks)
	20.33*
	1.94
	[16.52, 24.15]
	4720

	Kazakhstan
	126
	Long (>40)
	21.38*
	1.66
	[18.12, 24.64]
	4480

	Georgia
	104
	Long (>40)
	21.88*
	1.90
	[18.17, 25.60]
	3243

	Hong Kong SAR China
	10
	Short (≤15 wks)
	23.53*
	1.31
	[20.97, 26.09]
	2609

	Russia
	140
	Long (>40)
	23.87*
	1.44
	[21.04, 26.70]
	3840

	Armenia
	140
	Long (>40)
	24.34*
	1.34
	[21.71, 26.97]
	4893

	Canada
	35
	Medium (16–40)
	24.41*
	1.23
	[22.00, 26.81]
	7192

	Italy
	22
	Medium (16–40)
	24.51*
	1.59
	[21.40, 27.62]
	3281

	Taiwan
	8
	Short (≤15 wks)
	28.88*
	1.19
	[26.54, 31.21]
	3648

	Denmark
	32
	Medium (16–40)
	29.57*
	2.26
	[25.14, 34.01]
	1833

	Spain
	16
	Medium (16–40)
	30.46*
	1.52
	[27.49, 33.44]
	7948

	South Korea
	65
	Long (>40)
	31.69*
	1.37
	[29.01, 34.37]
	3770

	Latvia
	78
	Long (>40)
	32.54*
	1.67
	[29.26, 35.81]
	4038

	Sweden
	69
	Long (>40)
	33.06*
	1.53
	[30.07, 36.05]
	2921

	Portugal
	21
	Medium (16–40)
	33.49*
	1.53
	[30.50, 36.49]
	3852

	Norway
	49
	Long (>40)
	33.61*
	2.04
	[29.61, 37.61]
	2220

	Austria
	44
	Long (>40)
	33.71*
	1.33
	[31.09, 36.33]
	3790

	Oman
	7
	Short (≤15 wks)
	34.01*
	1.95
	[30.19, 37.83]
	5730

	Iran
	39
	Medium (16–40)
	34.05*
	1.48
	[31.14, 36.95]
	5293

	Germany
	58
	Long (>40)
	34.34*
	2.01
	[30.40, 38.29]
	1932

	Ireland
	8
	Short (≤15 wks)
	34.49*
	1.27
	[31.99, 36.98]
	4034

	Finland
	44
	Long (>40)
	35.72*
	1.56
	[32.67, 38.78]
	4051

	Slovakia
	110
	Long (>40)
	35.83*
	1.46
	[32.97, 38.69]
	3966

	Philippines
	9
	Short (≤15 wks)
	35.97*
	1.87
	[32.31, 39.64]
	4334

	Kuwait
	10
	Short (≤15 wks)
	37.02*
	3.64
	[29.88, 44.15]
	2817

	Poland
	52
	Long (>40)
	37.46*
	1.81
	[33.90, 41.01]
	4326

	Chile
	24
	Medium (16–40)
	39.24*
	1.80
	[35.72, 42.76]
	3530

	Czechia
	110
	Long (>40)
	39.62*
	1.67
	[36.34, 42.90]
	3676

	France
	28
	Medium (16–40)
	41.00*
	1.41
	[38.24, 43.75]
	3500

	Hungary
	72
	Long (>40)
	41.28*
	1.17
	[38.98, 43.58]
	3996

	Singapore
	16
	Medium (16–40)
	41.30*
	1.40
	[38.56, 44.04]
	5600

	United Arab Emirates
	8
	Short (≤15 wks)
	45.28*
	1.34
	[42.66, 47.90]
	10790

	Lithuania
	62
	Long (>40)
	47.08*
	1.89
	[43.38, 50.78]
	2890

	New Zealand
	18
	Medium (16–40)
	48.06*
	2.30
	[43.55, 52.57]
	1966

	South Africa
	17
	Medium (16–40)
	49.09*
	1.53
	[46.09, 52.08]
	7088

	Qatar
	7
	Short (≤15 wks)
	49.30*
	2.29
	[44.81, 53.78]
	3234

	Turkey
	16
	Medium (16–40)
	51.84*
	1.76
	[48.39, 55.29]
	3523

	Reduced-adjustment sensitivity analysis. This is a separate model from Table 2: parental education is omitted, so the gradients are systematically larger than in Table 2, reflecting variance otherwise absorbed by parental education. Slopes are pooled across the five mathematics plausible values (Rubin's rules) using TIMSS final student weights. * p < 0.05.


Note. Country-specific slopes per 1 SD of ASBGHRL home resources, adjusting only for preschool years and gender (parental education removed). Slopes are systematically larger than in Table 2, reflecting variance previously absorbed by parental education in the main specification. The country ordering is broadly preserved, and the cross-country relationship with leave duration remains substantively unchanged. * p < 0.05.


Supplementary Table S2
Table S2. Weighted student-level correlations among the key analytical variables.
	 
	Mathematics (PV-pooled)
	Home resources
	Books at home
	Parental education
	Preschool years

	Mathematics (PV-pooled)
	1.00
	0.54
	0.35
	-0.44
	0.19

	Home resources
	0.54
	1.00
	0.71
	-0.76
	0.37

	Books at home
	0.35
	0.71
	1.00
	-0.35
	0.23

	Parental education
	-0.44
	-0.76
	-0.35
	1.00
	-0.31

	Preschool years
	0.19
	0.37
	0.23
	-0.31
	1.00


Note. Student-level weighted correlations computed across all 39 education systems using TIMSS final student weights. Correlations involving mathematics are pooled across the five plausible values, not computed on a single averaged plausible value. Negative correlations with parental education reflect the IEA convention of coding parental education on a reversed scale (lower codes indicating higher levels) in the input variable used here. ASBGHRL is a composite scale, so positive correlations with books and the underlying parental-education item are expected by construction
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