Online Appendices 
“Cross-national differences in socioeconomic achievement inequality in early primary school: The role of parental education and income in six countries”
Appendix A. Achievement measures
Language/literacy test scores 
France: DEPP Early Reading (prelecture) test at the beginning of primary. The score is the sum of the correct answers to the four sub-tests composed of the following tasks: 1) circling the word presented orally from a list of four written options; 2) circling a meaningless “pseudoword” presented orally from a list of four written options; 3) circling the specified letter "x" (written) among a series of letters; 4) circling the specified letter "x" (said orally) among a series of letters. 
Germany: Modified Peabody Picture Vocabulary Test (PPVT) administered in Grade 1 (Berendes et al., 2013) which measures receptive vocabulary (identification of the picture corresponding to a word presented orally/by a CD player from a set of four options). Test results were IRT-scaled by the NEPS data centre.
United States: ECLS-K:2011 Spring 1st grade Reading Test score (IRT scaled). The ECLS-K Reading Test administered in 1st grade was based largely on the National Assessment of Educational Progress (NAEP) Reading Frameworks for 2009 (Najarian et al., 2018). The test included items on basic literacy skills (e.g., print familiarity, word recognition), vocabulary knowledge, and reading comprehension (Tourangeau et al., 2019). 
Netherlands: “When the children were [approximately] 6 years old (…), the children were invited to visit the Generation R research centre, where their vocabulary comprehension was assessed using a subtest of a Dutch battery: Taaltest voor Kinderen (TvK). This test battery is composed of subtests that provide information about expressive and receptive vocabulary skills in children aged four to 6 years. In the receptive subset, each item of the test consists of two pictures, and the child has to choose the alternative that matches the given words. Due to the length of the original test and the need to minimise the burden on the children, we selected 27 difficult items from the full battery of 40 items. We added together the total correct answers for each child and divided this sum by the total number of items answered, yielding a percentage correct score” (Ghassabian et al., 2014:  72).   
United Kingdom: British Ability Score II (BAS II) Word Reading test (IRT scaled). Children read aloud a series of words (10 words per block) presented on a card by the MCS interviewer. The Word Reading test captured students word decoding ability such as the recognition and oral reading of single words as well as vocabulary knowledge (Elliott et al., 1996). 
[bookmark: _Hlk122182119]Japan: The JCPS Japanese language tests consisted of vocabulary and grammar as well as reading and writing of kanji characters. Although the test items for Grades 1 and 2 differ, every item of the tests is vertically equated across grades using item response theory (IRT), and the estimated latent Japanese language theta scores were used for analysis (Yamaguchi et al., 2019). The JCPS tests were mailed to consenting households and were then mailed back. The instructions asked that the child answer the questions by him/herself and immediately seal the completed questionnaire using the seal enclosed in the envelope and then hand it to his/her parent.
Comparability issues
The language/literacy test instruments described above clearly differ in the specific item questions they contain but also potentially in the skill sub-domains which they are intended to measure. For example, the German and Dutch tests are purely measures of receptive vocabulary (ability to identify the correct picture corresponding to a spoken word) and do not assess reading skills such as recognition of written letters or words. The key issue for the purposes of this study is whether instrument differences bias estimates of the SES gradients in achievement test scores. Domain differences in the nature of skills assessed will only lead to biases if those domains differ in the extent to which they are socially graded; for example, if knowledge of written letters/words is more strongly associated with parental education than is (oral) receptive vocabulary. A separate consideration is the reliability or accuracy of tests in measuring the target unobserved underlying construct. Less reliable (more “noisy”) tests will lead to attenuation bias and greater underestimation of the SES gradient.
To address these issues, we first note that scores on a number of the test instruments have been used successfully in previous peer-reviewed cross-national studies, sometimes even using the same samples as in this study. For example, Passaretta et al. (2022) conduct comparative analyses using the same variables as this study from the UK MCS and the Germany NEPS, as well as a similar measure of language/emergent literacy from a Dutch sample (the COOL study, rather than Generation-R as in this study). Linberg et al. (2019) compare results using the same measures as this study from the German NEPS and the US ECLS-K:2011, although their score on the ECLS-K Reading test was administered when children were one year younger (in Spring Kindergarten rather than 1st grade). Bradbury et al. (2019) use an expressive vocabulary measure from an earlier wave of the MCS (at age 5) and compare this with an ECLS-K Reading test score administered in an older cohort (the ECLS-K:1998) in Fall Kindergarten. They argue that the inclusion of items related to letters and print in the latter is unlikely to substantially affect estimates of the test score gaps. Indeed, in one US cohort study —the ECLS Birth Cohort—test developers collapsed the separate measures of children’s vocabulary and literacy into a single scale, explaining that “it was determined that separate language and literacy scores were no longer appropriate” (Najarian et al., 2010:76–77).    
As a further piece of evidence in support of the similarity of SES gradients in language and reading skills in early-to-mid childhood, we were able to compare results using alternative measures from the UK MCS. As noted above, the MCS administered the BAS Naming Vocabulary scale, a test of expressive vocabulary (a picture-based test that did not involve written words or letters) when children were age 5. We opted not to use it in our main analysis because children in the other five countries were aged at least 6 when assessed and the age 7 BAS Word Reading test aligns better cross-nationally in terms of child age. Table A1 below reproduces our main results from Table D1 with a row added for results based in the MCS age 5 expressive language score. It is clear that despite the difference in competencies measured as age 7 and age 5 (reading of words versus oral naming of pictured objects respectively) and the two-year time difference, the SES gradients estimated for the UK are virtually identical on the two measures. This gives us some confidence that the gradients estimated for the other countries would not be sensitive to differences in the sub-domains of language and literacy skills assessed, or in small differences in the timing of measurement. 
Nevertheless, to some extent measurement differences are an inherent feature of cross-national research that apply even when a single common instrument is translated into different languages, as in the PISA study (Arffman, 2010). It is necessary to bear this is mind when interpreting any comparative study and to avoid over-interpreting cross-national differences that are small in magnitude. 
Although differential test reliabilities are potentially an issue, it is important to realise that plausible differences in reliabilities often only lead to relatively small biases in practice. Achievement test reliabilities are typically thought to range between 0.70 and 0.95 (Reardon, 2011: Table 5.A2), giving a ratio of a hypothetically “high” reliability instrument to a “low” one of 1.36. The ratio of the highest (Germany) to the lowest (Japan) partial eta-squared estimates among our 6 countries (shown in Table D1) is 19.5 / 4.6 = 4.24. Even the ratio between the highest and second highest (US) partial eta-squareds is 19.5 / 12.4 = 1.57. The magnitudes involved, therefore, suggest that differential measurement reliability could not account for the pattern of cross-country differences found in practice, although it is possible that some estimates are biased downwards slightly more than others.
Mathematics test scores
France: DEPP Mathematics test, administered at the beginning of primary school. The final score is a sum score of the correct answers to several exercises designed as follows:1) Completion tests: students had to add in the boxes provided for this purpose: 3, 17, 29, 70 (items 1 to 4); 2) Quantity comparison tests, in which two-point alignments were presented. These two alignments included either the same number (items 5 to 8) or different numbers of tokens (items 6, 7 and 9). In addition, the length of the rows was either congruent with the number (item 6; item 9: the longest row contains the + of items) or not congruent with the number (item 7; item 8: the longest row does not necessarily contain tokens); 3) Simple arithmetic problems (with one operation) in which the children had to mark the result by ticking each of the 6 numbers presented; 4) An enumeration test in which they must count 17 objects and select the number obtained from 6 presented (both as dominoes and in writing Arabic numerals). 
Germany: NEPS Grade 1 Mathematics test. Constructed by the NEPS to cover content-related (i.e., quantity, space and shape, change and relationship, data and change) and process-related components (i.e., applying technical skills, representing, modelling, communicating, problem solving; Schnittjer et al., 2020). The test consisted of 22 items and used a picture-based answer format. Test results are IRT-scaled by the NEPS data centre and available in the Scientific Use Files.
United Kingdom: Adapted version of the National Foundation for Educational Research (NFER) Progress in Maths test (ability score). The test assessed mathematical skills and knowledge by asking children 20 questions covering such topics as numbers, spaces, measurement, and data handling. The test was read aloud to children at their homes, and they were asked to complete a series of calculations in a paper and pencil exercise. All children had to complete an initial test and were then routed to an easier, medium, or harder section on the basis of their initial score (Chaplin Gray et al., 2010). 
United States: ECLS-K:2011 Mathematics test (IRT-scaled). The assessment framework was based on that developed for the National Assessment of Educational Progress and for the Principles and Standards for School Mathematics guidelines of the National Council of Teachers of Mathematics. The assessment was designed to measure skills in conceptual knowledge, procedural knowledge, and problem-solving. The test consisted of questions on number sense, properties, and operations; measurement; geometry and spatial sense; data analysis, statistics, and probability; and patterns, algebra, and functions. A set of routing items was administered to all students, and then the students’ scores on these items determined which second-stage test (low, middle, or high difficulty) they received (Najarian et al., 2020). 
Japan: The JCPS mathematics tests consisted of calculations and questions expressed in words concerning numbers and the manipulation of figures. Although the test items for Grades 1 and 2 differ, every item of the tests is vertically equated across grades using the item response theory (IRT), and the estimated latent mathematics theta scores were used for analysis (Yamaguchi et al. 2019). The JCPS tests were mailed to consenting households and were then mailed back. The instructions asked that the child answer the questions by him/herself and immediately seal the completed questionnaire using the seal enclosed in the envelope and then hand it to his/her parent. 

Table A1. Percent of variation in literacy scores at age 6-8 accounted for by parental education and income group (partial eta-squared), with alternative measures for the UK
	
	A. Joint contribution (total SES gradient)
	Gross contributions:
	Net contributions:
	

	
	
	B. 
Education
	C. 
Income
	D. 
Education
	E. 
Income
	F. Shared contribution

	France
	6.84
	
	5.79
	
	4.63
	
	2.21
	
	1.05
	
	3.58
	

	
	(0.43)
	
	(0.40)
	
	(0.38)
	
	(0.26)
	
	(0.19)
	
	(0.24)
	

	Germany
	19.53
	
	16.90
	
	12.46
	
	7.06
	
	2.62
	
	9.84
	

	
	(1.03)
	
	(1.03)
	
	(0.88)
	
	(0.71)
	
	(0.43)
	
	(0.62)
	

	US
	12.36
	
	9.76
	
	9.38
	
	2.98
	
	2.60
	
	6.78
	

	
	(0.64)
	
	(0.57)
	
	(0.58)
	
	(0.33)
	
	(0.31)
	
	(0.37)
	

	Netherlands
	11.46
	
	8.72
	
	9.36
	
	2.10
	
	2.74
	
	6.61
	

	
	(0.85)
	
	(0.83)
	
	(0.79)
	
	(0.47)
	
	(0.50)
	
	(0.52)
	

	UK (age 7 
	10.07
	
	7.69
	
	7.73
	
	2.34
	
	2.38
	
	5.35
	

	reading)
	(0.48)
	
	(0.43)
	
	(0.44)
	
	(0.25)
	
	(0.25)
	
	(0.27)
	

	UK (age 5
	9.45
	
	6.82
	
	7.77
	
	1.68
	
	2.63
	
	5.14
	

	vocabulary)
	(0.45)
	
	(0.41)
	
	(0.42)
	
	(0.21)
	
	(0.26)
	
	(0.27)
	

	Japan
	4.58
	
	3.25
	
	1.41
	
	3.17
	
	1.33
	
	0.08
	

	
	(1.32)
	
	(1.09)
	
	(0.72)
	
	(1.09)
	
	(0.72)
	
	(0.31)
	


Notes: Columns sum as follows: A = B + E = C + D = D + E + F. Standard errors in parentheses. 
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Appendix B. Income measures
Table B1 below provides information on the raw income variables provided within the national datasets. The extent to which taxes and transfer payments were included in the definition of income varied across surveys. For example, the pre-tax measure used in the French survey specified that social security contributions be deducted; the post-tax measure used in the Netherlands survey specified that child allowances be excluded. Our assumption is that taxes and transfers will affect the variance of the income distribution but not the ranking position of households.
Continuous imputed income variables were generated for all countries as part of the core multiple imputation (MI) process. The MI model included all analysis variables plus sets of auxiliary variables that included measures of parental employment, parental occupation/social class, receipt of welfare benefit and income from other survey waves, depending on data availability. The MI equation for income was specified in natural logs for all surveys, to better approximate a normal distribution. 
For surveys with partly or wholly banded income data, an interval regression model was used for the MI prediction equation for income. This involved specifying a lower and an upper bound value for each observation: where the exact income value was known the two bounds were identical, otherwise they were the boundary values of the selected response option. Post-imputation, continuous income values were generated for all banded and missing cases by predicting from the interval regression model. This process ensures that the exact value predicted for an individual household will always lie within the specified boundaries of the selected response category. Where responses were banded or missing, this exact value will vary across imputations, hence it is not possible to report means and standard deviations of continuous income for the single observed unimputed sample of cases in the majority of countries.
The imputed continuous values were equivalized by dividing through by the square root of household size and then categorized into quintile groups, with survey weights applied when defining the quintile boundaries. When income measures from multiple waves were averaged (to approximate a measure of permanent income, used in sensitivity analyses only), the imputed continuous income values were deflated using a national price index prior to equivalization, averaging and conversion to quintile groups. 
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Table B1. Survey income measures
	Country
	Net or gross?
	Missing data pre-imputed? a
	Banded response categories?
	Question wording
	Supplemental waves b

	France
	Gross
	No
	Partly c
	[1] “Amount of money family has a month: wages, salaries and bonuses, income from a self-employed professional activity, long-term unemployment benefits, unemployment benefits, pensions, sickness or disability benefits, family benefits and scholarships (family allowances, single parent allowance, study grant), rents (if you have real estate or land that you rent), interest, savings income, dividends, alimony.”
If [1] was not answered, [2] was asked, 
[2] “Family monthly income net of social contributions before taxes – in bands”, with 15 options ranging from less than 400 euros to 10,000 euros or more.
	Age 10

	Germany
	Net
	No
	Partly c 
	[1] “In many areas, childcare and vocational training for children can be costly. Now, we would like to look at all of the income from your entire household: What is the current monthly household income from all the members of the household? Please give the net amount, after deduction of all taxes and social security contributions. Please include regular payments such as pensions, rent allowance, parental and child allowance, student loans/grants, alimony payments, unemployment benefits, etc.”
If [1] was not answered, [2a] was asked, with respondents then routed into [2b] on the basis of their response:
[2a] “It would help us if you could at least roughly assign yourself to one of the following categories. Is your monthly net income less than 2,000 euros, 2,000 to less than 4,000 euros or 4,000 euros and more?”
[2b] Select from one of 9 narrower bands ranging from less than 1000 euros to more than 6000 euros.
	Grade 2, Grade 3

	US
	Gross
	Yes
	Yes
	“{In studies like this, households are sometimes grouped according to income.}  What was the total income of all persons in your household over the past year, including salaries or other earnings, interest, retirement, and so on for all household members?”
Response options: 18 bands with range: $5000 or less to $200,001 or more.
	Spring Kindergarten

	Netherlands
	Net
	No
	Yes
	“What is the net income of your household per month (your income plus that of your partner, if any)? By this, we mean income from work, beneﬁts and or assets that you receive ‘clean’ every month. The income of live-in children or other persons must only be counted if it contributes to the household (room and board). You do not need to include income such as vacation allowance, child allowance and rent subsidy. If you receive your income on an annual basis, for example if you are self-employed, please divide that income by twelve.”
Response options 11 bands with ranges: Less than 800 euros per month to more than 5600 euros per month 
	Age 0, Age 3

	UK
	Net
	Yes
	In survey data: Yes;

In pre-imputed data: No
	“This card shows incomes in weekly, monthly and annual amounts. Which of the groups on this card represents you [^and your husband/wife]'s total take-home income from all these sources and earnings, after tax and other deductions. Just tell me the number beside the row that applies to your joint incomes.”
Response options 19 bands with different thresholds depending on whether respondent has a co-resident partner. Bands for single-parent households range from Less than £20 per week to £1270 per week or more; bands for two-parent households range from Less than £30 per week to £1920 per week or more.
	Age 3, Age 5

	Japan
	Net
	Yes
	No
	“About how much was your household’s annual take-home income (total take-home income of all family members with the same household finances, after tax and social insurance deductions) last year (Jan.-Dec.)?
Do not include any income from private insurance receipts or the sale of assets (financial assets or real assets).”
Each household answered in units of 10,000 yen and since it is an open-ended question, no imputation is used.
	Up to 4 survey waves between 2009 and 2018 (all waves in which household participated)



a Imputed values for missing income data were generated by the survey providers; the derived variables provided in the dataset were used in our analysis. 
b Income measures taken from additional waves beyond the target wave (as shown in Table 2), used in the multiple imputation model and in the calculation of averaged income quintiles for sensitivity analysis.
c Respondents were first asked to give an exact continuous income figure. Only if respondents were unable to answer this question were they routed to an alternative question which asked them to select from banded categories.
Appendix C. Missing data and imputation
Table C1. Missing data 
	
	FR
	GE
	US
	NL
	UK
	JP

	Imputed sample N
	13,759
	5,571
	10,750
	5,599
	13,798
	820

	Literacy sample N
	13,297
	5,365
	10,250
	5,599
	13,355
	820

	(%)
	(96.6%)
	(96.3%)
	(95.2%)
	(100%)
	(96.8%)
	(100%)

	Mathematics sample N
	13,335
	5,378
	10,250
	-
	13,517
	820

	(%)
	(96.9%)
	(96.5%)
	(95.1%)
	
	(98.0%)
	(100%)

	Percent imputed within literacy sample:

	Mother’s Education
	4.7
	2.2
	0a
	15.0
	0.6
	0.7

	Father’s Education
	6.2
	3.8
	0a
	19.6
	11.8
	0.6

	Income
	5.8
	12.9
	0a
	19.6
	0.1a
	4.9

	Child’s gender
	0
	0
	0
	0
	0
	0

	Age at assessment
	0
	1.4
	0
	0
	0
	3.5

	Foreign born parents
	1.5
	0
	<0.1
	3.6
	1.8
	-

	Foreign language
	10.3
	14.7
	<0.1
	38.5
	0
	-

	Family structure
	0.9
	4.5
	0
	46.0
	0
	0


a Derived variables supplied by the data provider with missing values already imputed. All ECLS-K sample sizes are rounded to the nearest 50 in accordance with NCES statistical disclosure rules.

Imputation was conducted on the sample of cases with a valid survey weight supplied by the data providers as the target wave, i.e. the sample who participated in the survey in any way at that time point. Due to lack of appropriate survey weights for the Dutch and Japanese target samples, imputation for the Dutch sample was conducted on the sample of cases with valid achievement score data and imputation for the Japanese sample was conducted for children who were assessed in both JCPS 2013 and 2014 (e.g., children who were grade 1 in 2013 and 2 in 2014).  Literacy and mathematics scores were included in the joint multiple imputation model for all variables to improve the precision of prediction. Cases with missing values on the dependent variables were then excluded from the analytical models of interest (von Hippel, 2007). Our method precluded the estimation of comparable models on a non-imputed, complete case, sample for countries where income data was banded (see Appendix B) because quintile groups were defined based on continuous predictions from the MI model. Hence quintile group membership varied across imputed datasets even when household income band was observed in the data.
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Appendix D. Supplementary tables
Table D1. Percent of variation in literacy scores at age 6-8 accounted for by parental education and income group (partial eta-squared)
	
	A. Joint contribution (total SES gradient)
	Gross contributions:
	Net contributions:
	

	
	
	B. 
Education
	C. 
Income
	D. 
Education
	E. 
Income
	F. Shared contribution

	France
	6.84
	
	5.79
	J
	4.63
	J
	2.21
	
	1.05
	
	3.58
	J

	
	(0.43)
	
	(0.40)
	
	(0.38)
	
	(0.26)
	
	(0.19)
	
	(0.24)
	

	Germany
	19.53
	F,J,N,K,S
	16.90
	F,J,N,K,S
	12.46
	F,J,N,K,S
	7.06
	F,J,N,K,S
	2.62
	F
	9.84
	F,J,N,K,S

	
	(1.03)
	
	(1.03)
	
	(0.88)
	
	(0.71)
	
	(0.43)
	
	(0.62)
	

	US
	12.36
	F,J,K
	9.76
	F,J,K
	9.38
	F,J,K
	2.98
	
	2.60
	F
	6.78
	F,J,K

	
	(0.64)
	
	(0.57)
	
	(0.58)
	
	(0.33)
	
	(0.31)
	
	(0.37)
	

	Netherlands
	11.46
	F,J 
	8.72
	F,J 
	9.36
	F,J 
	2.10
	
	2.74
	F
	6.61
	F,J,K

	
	(0.85)
	
	(0.83)
	
	(0.79)
	
	(0.47)
	
	(0.50)
	
	(0.52)
	

	UK
	10.07
	F,J 
	7.69
	F,J 
	7.73
	F,J 
	2.34
	
	2.38
	F
	5.35
	F,J 

	
	(0.48)
	
	(0.43)
	
	(0.44)
	
	(0.25)
	
	(0.25)
	
	(0.27)
	

	Japan
	4.58
	
	3.25
	
	1.41
	
	3.17
	
	1.33
	
	0.08
	

	
	(1.32)
	
	(1.09)
	
	(0.72)
	
	(1.09)
	
	(0.72)
	
	(0.31)
	


Notes: Columns sum as follows: A = B + E = C + D = D + E + F. Standard errors in parentheses. Superscripts indicate that partial eta-squared is significantly greater than in country i (p<.05), where i, takes values F (France), G (Germany), S (US), N (Netherlands), K (UK), J (Japan).



Appendix E. Extensions and robustness checks
We explored the contribution of demographic composition to the social gradients by adding indicators, where available, for family structure, presence of a foreign-born parent and whether a foreign language is spoken in home to the set of baseline controls. We then re-calculated the contribution of parental education and income to the achievement variance, net of demographic differences. The results, provided in Appendix Tables E1 to E3, show that the pattern of cross-country differences from the original specification remains largely intact. The average percent of variation explained by parental education and income across the six countries falls from 10.6% to 7.0%, indicating that demographic differences contribute in a non-trivial way to the social gradient. They also help to account, in part, for the variation in the gradient across countries. Controlling for demographic composition reduces the social gradient by most in Germany and least in France and Japan, so that country differences in the remaining social gradients become more compressed. Nevertheless, marked differences remain with, for example, the percent of variance explained jointly by education and income in Germany still 2.7 and 7.6 percentage points greater than in the US and Japan respectively, down from 7.2 and 15.5 percentage points when demographic characteristics are not controlled (Appendix Table E1). Adjusting for demographic composition has a particularly marked effect in the Netherlands, driven entirely by the controls for foreign-born parent and home language (Appendix Table E2). The remaining Dutch SES gradient drops below that that recorded for the UK and approaches the size of the gradient for France, an adjustment likely related to the nature of the Dutch sample, which is drawn from the city of Rotterdam, a city that is more demographically diverse than the Netherlands as a whole.
Our main specification uses the “dominance approach” to characterizing parental education, in which the education level of the less-educated parent (if they are present) is assumed to contribute nothing to the children’s achievement. We tested the sensitivity of results to this assumption by adapting the model with baseline demographic controls, described above, to include a more fine-grained measure of parental education. Specifically, we replaced the indicators for highest parental qualification (two dummies) with indicators of the educational attainment of the mother/main carer and of the resident father/partner (four dummies) if any. The increment in achievement variance explained was small and relatively similar in all countries, ranging from 0.2 and 0.3 percentage points in Japan and the US, respectively, to 0.6 percentage points in Germany and 0.7 in the Netherlands (Appendix Table E4). Hence, we find little evidence that a simple household-level measure of parental education leads to significant distortions in the magnitude of the social gradient or the way it differs across countries.
We were conscious household income measured in a single year is liable to measurement error and will pick up transitory fluctuations that tend to bias downwards the estimated contribution of income to explained variance in achievement. To give some sense of the potential magnitude of this bias, wherever possible we calculated a measure of average income (in constant prices) over multiple waves and used this to define average income quintile groups in place of the single-year quintile group measure (results available on request). The number and timing of these additional income measures could not be harmonised across datasets (varying between 2 and 4), so results are only indicative. Perhaps surprisingly, the gross contribution of income changed very little when calculated using this averaged definition of income and even fell very slightly in several countries (results available on request). The largest effect was seen for the UK, where incomes from the age 7 survey wave were averaged with those from the age 3 and age 5 waves. This resulted in a rise in the estimated gross contribution of income by 1.2 percentage points (from 7.7 to 8.9) and a fall in the net contribution of education of 0.6 percentage points, leading to an increase of just 0.6 percentage points (a 6% increase) in the overall percentage of achievement variance explained. We tentatively conclude, therefore, that the finding that parental education is a stronger driver of early achievement inequalities is unlikely to be purely a measurement artefact.
Finally, we repeated our main analyses using mathematics, rather than literacy, test scores for the five countries in which they were available (with the Netherlands omitted). In some respects, patterns were broadly similar, in that the social gradients were comparatively weak in Japan and France and high in Germany (Appendix Figures E1 and E2; Table E5). Country differences, however, were less marked in mathematics than in reading. The percent of variance explained jointly by education and income was higher in mathematics than in literacy in the US and Japan, but lower in maths than in literacy in Germany and the UK. As a result, contrary to the case for literacy, differences between Germany and the US, and between the UK and Japan, were not significant. The more muted differences in the SES gradient between countries in mathematics indicate that interactions between parental SES and the macro context are not uniform; the evidence presented here suggests the impact of parental SES on the development of children’s literacy skills differs more across countries than its impact on numeracy skills. Nevertheless, the pattern of results is consistent in showing a clear distinction between the high inequality countries of Germany and the US and the lower inequality countries of the UK, France and Japan.

Table E1. Percent of variation in literacy scores at age 6-8 accounted for by parental education and income group (partial eta-squared), with and without controls for demographic characteristics
	
	Total SES gradient (%)
	Gross contribution of education (%)
	Gross contribution of income (%)

	
	Demographic controls:
	
	Demographic controls:
	
	Demographic controls:
	

	
	No
	Yes
	Change
	No
	Yes
	Change
	No
	Yes
	Change

	France
	6.8
	5.8
	-1.0
	5.8
	5.4
	-0.4
	4.6
	3.6
	-1.0

	Germany
	19.5
	11.0
	-8.5
	16.9
	9.1
	-7.8
	12.4
	6.6
	-5.8

	US
	12.3
	8.3
	-4.1
	9.8
	6.5
	-3.3
	9.4
	5.6
	-3.8

	Netherlands
	11.4
	6.0
	-5.4
	8.7
	4.7
	-4.1
	9.3
	4.0
	-5.3

	UK
	10.0
	7.9
	-2.1
	7.7
	5.6
	-2.1
	7.7
	6.0
	-1.7

	Japan
	4.0
	3.4
	-0.7
	3.1
	2.2
	-0.8
	1.0
	1.1
	0.1


Notes: Numbers show the percent of the variance contributed jointly by parental education and income group over an initial set of control variables (i.e. R2[M4] – R2[M1]). Models with demographic controls include indicators for family structure, presence of a foreign-born parent and foreign language spoken in the home (only a single-parent indicator is included for Japan). Slight discrepancies in the baseline estimates compared to those reported in the main text are due to bootstrapping of the latter to derive standard errors. 


Table E2. Baseline regression models (M1), with and without demographic controls 
	
	France
	Germany
	United States

	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	Age at assessment
	-0.057***
	-0.051***
	0.024***
	0.024***
	0.021***
	0.017***

	
	(0.006)
	(0.005)
	(0.005)
	(0.003)
	(0.004)
	(0.002)

	Child is female
	0.188***
	0.185***
	-0.041
	-0.056*
	0.217***
	0.227***

	
	(0.018)
	(0.017)
	(0.040)
	(0.024)
	(0.023)
	(0.019)

	Foreign born 
	
	-0.239***
	
	-0.245***
	
	-0.024

	   Parents
	
	(0.036)
	
	(0.046)
	
	(0.033)

	Foreign language at 
	
	-0.051*
	
	-0.656***
	
	-0.292***

	   Home
	
	(0.023)
	
	(0.051)
	
	(0.033)

	Single parents
	
	-0.166***
	
	-0.111**
	
	-0.387***

	
	
	(0.027)
	
	(0.038)
	
	(0.025)

	Stepfamilies
	
	-0.197***
	
	-0.229***
	
	-0.333***

	
	
	(0.044)
	
	(0.058)
	
	(0.040)

	Constant
	4.040***
	3.678***
	-2.027***
	-1.596***
	-1.862***
	-1.312***

	
	(0.437)
	(0.363)
	(0.443)
	(0.217)
	(0.334)
	(0.192)

	R-squared
	.0195
	.0316
	.0147
	.2069
	.0189
	.062

	Observations
	13297
	13297
	5365
	5365
	10250
	10250



	
	Netherlands
	United Kingdom
	Japan

	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	Age at assessment
	0.025***
	0.032***
	0.038***
	0.044***
	0.027***
	0.029***

	
	(0.002)
	(0.002)
	(0.003)
	(0.003)
	(0.006)
	(0.005)

	Child is female
	0.111***
	0.106***
	0.174***
	0.156***
	0.027
	0.142*

	
	(0.028)
	(0.025)
	(0.019)
	(0.017)
	(0.084)
	(0.070)

	Foreign born 
	
	-0.130**
	
	0.217***
	
	

	   Parents
	
	(0.048)
	
	(0.028)
	
	

	Foreign language at 
	
	-0.381***
	
	-0.113***
	
	

	   Home
	
	(0.050)
	
	(0.032)
	
	

	Single parents
	
	0.000
	
	-0.341***
	
	0.159

	
	
	-0.000
	
	(0.021)
	
	(0.187)

	Stepfamilies
	
	(0.049)
	
	-0.331***
	
	

	
	
	-0.285
	
	(0.035)
	
	

	Survey wave
	-
	-
	-
	-
	X
	X

	Constant
	-1.966***
	-2.157***
	-3.376***
	-3.864***
	-2.936***
	-3.050***

	
	(0.138)
	(0.155)
	(0.306)
	(0.250)
	(0.611)
	(0.507)

	R-squared
	.0329
	.1026
	0.0203
	.0503
	.0776
	.0779

	Observations
	5599
	5599
	13355
	13355
	820
	820


Notes: Reference categories: High education, 5th income quintile, two biological parents. For Japan, we cannot distinguish between biological parents and stepparents. *** p<.001, ** p<.01, * p<.05.
Table E3a. Regressions of literacy scores at age 6-8 on parental education and income group, with and without demographic controls 
	
	France
	Germany
	United States

	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	Low education
	-0.444***
	-0.432***
	-0.899***
	-0.671***
	-0.520***
	-0.546***

	
	(0.027)
	(0.027)
	(0.067)
	(0.047)
	(0.036)
	(0.028)

	Medium education
	-0.181***
	-0.174***
	-0.313***
	-0.279***
	-0.238***
	-0.258***

	
	(0.022)
	(0.023)
	(0.041)
	(0.027)
	(0.029)
	(0.024)

	1st Income quintile
	-0.346***
	-0.318***
	-0.529***
	-0.500***
	-0.518***
	-0.469***

	
	(0.035)
	(0.035)
	(0.083)
	(0.052)
	(0.043)
	(0.036)

	2nd Income quintile
	-0.176***
	-0.178***
	-0.289***
	-0.207***
	-0.317***
	-0.272***

	
	(0.031)
	(0.031)
	(0.056)
	(0.038)
	(0.039)
	(0.034)

	3rd Income quintile
	-0.116***
	-0.115***
	-0.130*
	-0.131***
	-0.156***
	-0.125***

	
	(0.029)
	(0.030)
	(0.052)
	(0.035)
	(0.038)
	(0.031)

	4th Income quintile
	-0.062*
	-0.062*
	-0.041
	-0.068*
	-0.034
	-0.029

	
	(0.026)
	(0.028)
	(0.045)
	(0.033)
	(0.033)
	(0.031)

	Age at assessment
	-0.042***
	-0.039***
	0.036***
	0.032***
	0.021***
	0.019***

	
	(0.006)
	(0.005)
	(0.004)
	(0.002)
	(0.003)
	(0.002)

	Child is female
	0.190***
	0.185***
	-0.001
	-0.041
	0.220***
	0.219***

	
	(0.017)
	(0.016)
	(0.034)
	(0.022)
	(0.025)
	(0.018)

	Foreign born 
	
	-0.121***
	
	-0.163***
	
	0.023

	   Parents
	
	(0.035)
	
	(0.043)
	
	(0.031)

	Foreign language at 
	
	0.053*
	
	-0.516***
	
	-0.066*

	   Home
	
	(0.023)
	
	(0.049)
	
	(0.032)

	Single parents
	
	0.026
	
	0.200***
	
	-0.059*

	
	
	(0.028)
	
	(0.040)
	
	(0.026)

	Stepfamilies
	
	-0.107*
	
	-0.113*
	
	-0.098*

	
	
	(0.043)
	
	(0.055)
	
	(0.039)

	Constant
	3.326***
	3.121***
	-2.496***
	-2.088***
	-1.486***
	-1.267***

	
	(0.417)
	(0.354)
	(0.372)
	(0.207)
	(0.289)
	(0.183)

	R-squared
	0.088
	0.089
	0.209
	0.317
	0.142
	0.145

	Observations
	13297
	13297
	5365
	5365
	10250
	10250


Notes: Reference categories: High education, 5th income quintile, two biological parents. *** p<.001, ** p<.01, * p<.05.

Table E3b. Regressions of literacy scores at age 6-8 on parental education and income group, with and without demographic controls 
	
	Netherlands
	United Kingdom
	Japan

	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	Low education
	-0.491***
	-0.499***
	-0.425***
	-0.395***
	-0.411***
	-0.375***

	
	(0.068)
	(0.061)
	(0.031)
	(0.024)
	(0.107)
	(0.092)

	Medium education
	-0.253***
	-0.250***
	-0.289***
	-0.233***
	-0.344***
	-0.274**

	
	(0.042)
	(0.035)
	(0.027)
	(0.023)
	(0.103)
	(0.084)

	1st Income quintile
	-0.540***
	-0.412***
	-0.509***
	-0.567***
	-0.030
	-0.200

	
	(0.052)
	(0.057)
	(0.037)
	(0.032)
	(0.148)
	(0.127)

	2nd Income quintile
	-0.306***
	-0.251***
	-0.404***
	-0.414***
	0.035
	-0.061

	
	(0.050)
	(0.049)
	(0.034)
	(0.029)
	(0.132)
	(0.109)

	3rd Income quintile
	-0.203***
	-0.154***
	-0.236***
	-0.233***
	-0.184
	-0.231*

	
	(0.044)
	(0.043)
	(0.031)
	(0.028)
	(0.138)
	(0.110)

	4th Income quintile
	-0.121**
	-0.090*
	-0.141***
	-0.134***
	-0.195
	-0.106

	
	(0.039)
	(0.042)
	(0.030)
	(0.027)
	(0.130)
	(0.108)

	Age at assessment
	0.039***
	0.038***
	0.041***
	0.045***
	0.027***
	0.029***

	
	(0.002)
	(0.002)
	(0.003)
	(0.003)
	(0.006)
	(0.005)

	Child is female
	0.114***
	0.111***
	0.176***
	0.160***
	0.038
	0.144*

	
	(0.027)
	(0.024)
	(0.017)
	(0.016)
	(0.084)
	(0.070)

	Foreign born 
	
	-0.078
	
	0.220***
	
	

	   Parents
	
	(0.045)
	
	(0.027)
	
	

	Foreign language at 
	
	-0.217***
	
	0.109***
	
	

	   Home
	
	(0.050)
	
	(0.032)
	
	

	Single parents
	
	0.226***
	
	-0.006
	
	0.343

	
	
	(0.054)
	
	(0.023)
	
	(0.195)

	Stepfamilies
	
	-0.114
	
	-0.120***
	
	

	
	
	(0.146)
	
	(0.035)
	
	

	Survey wave
	-
	-
	-
	-
	X
	X

	Constant
	-2.523***
	-2.437***
	-3.098***
	-3.532***
	-2.603***
	-2.469***

	
	(0.144)
	(0.153)
	(0.282)
	(0.240)
	(0.595)
	(0.504)

	R-squared
	0.147
	0.163
	0.121
	0.130
	0.118
	0.116

	Observations
	5599
	5599
	13355
	13355
	820
	820


Notes: Reference categories: High education, 5th income quintile, two biological parents. For Japan, we cannot distinguish between biological parents and stepparents. *** p<.001, ** p<.01, * p<.05.

Table E4. Percent of variation in literacy scores at age 6-8 accounted for by parental education and income group (partial eta-squared), with household and individual-level measures of parental education
	
	Total SES gradient (%)
	Gross contribution of education (%)
	Gross contribution of income (%)

	
	Education indicators:
	
	Education indicators:
	
	Education indicators:
	

	
	HH
	Ind
	Change
	HH
	Ind
	Change
	HH
	Ind
	Change

	France
	5.8
	6.1
	+0.3
	4.9
	5.4
	+0.5
	3.3
	3.3
	-

	Germany
	11.0
	11.6
	+0.6
	9.1
	9.9
	+0.8
	6.6
	6.6
	-

	US
	8.3
	8.6
	+0.3
	6.5
	6.9
	+0.5
	5.6
	5.6
	-

	Netherlands
	6.0
	6.7
	+0.7
	4.7
	5.9
	+1.2
	4.0
	4.0
	-

	UK
	7.9
	8.4
	+0.5
	5.6
	6.4
	+0.8
	6.0
	6.0
	-

	Japan
	3.4
	3.6
	+0.2
	2.2
	2.5
	+0.3
	1.1
	1.1
	-



Notes: Numbers show the percent of the variance contributed jointly by parental education and income group over an initial set of control variables (i.e. R2[M4] – R2[M1]). All models include controls for family structure, presence of a foreign-born parent and foreign language spoken in the home (only a single-parent indicator is included for Japan). The household-level measure of education uses the highest education attained by a resident parent. The individual-level measure uses separate variables for the education level of the mother/main carer and resident father/partner.


Figure E1. Percent of variance in mathematics scores at ages 6-8 accounted for by SES: joint contribution of parental education and income group

Note: See notes to Figure 1.

Figure E2. Alternative decompositions of the percent of variance in mathematics scores at age 6-8 accounted for by parental SES


Note: See notes to Figure 2.
Table E5. Percent of variation in mathematics scores at age 6-8 accounted for by parental education and income group (partial eta-squared)
	
	A. Joint contribution (total SES gradient)
	Gross contributions:
	Net contributions:
	

	
	
	B. 
Education
	C. 
Income
	D. 
Education
	E. 
Income
	F. Shared contribution

	France
	7.38
	
	5.93
	
	5.37
	J
	2.01
	
	1.45
	
	3.92
	J

	
	(0.46)
	
	(0.42)
	
	(0.39)
	
	(0.25)
	
	(0.21)
	
	(0.26)
	

	Germany
	13.86
	F,K,J
	11.86
	F, K,J
	9.23
	F, K,J
	4.63
	F, K
	2.01
	
	7.22
	F,K,J

	
	(0.91)
	
	(0.87)
	
	(0.76)
	
	(0.56)
	
	(0.35)
	
	(0.54)
	

	US
	14.19
	F,K,J
	11.37
	F,K,J
	10.72
	F,K,J
	3.48
	F,K
	2.82
	F
	7.90
	F,K,J

	
	(0.64)
	
	(0.59)
	
	(0.57)
	
	(0.33)
	
	(0.30)
	
	(0.38)
	

	UK
	8.71
	F
	6.63
	
	6.72
	F,J
	1.98
	
	2.08
	F
	4.64
	J

	
	(0.46)
	
	(0.40)
	
	(0.42)
	
	(0.22)
	
	(0.24)
	
	(0.26)
	

	Japan
	7.10
	
	5.64
	
	0.93
	
	6.18
	F,K
	1.46
	
	-0.54
	

	
	(1.71)
	
	(1.55)
	
	(0.55)
	
	(1.63)
	
	(0.73)
	
	(0.41)
	


Note: Columns sum as follows: A = B + E = C + D = D + E + F. Standard errors in parentheses. Subscripts indicate that partial eta-squared is significantly greater than in country i (p<.05), where i, takes values F (France), G (Germany), S (US), K (UK), J (Japan).
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