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to have the types of negative effects suggested by increased economic 
inequality.

Of course, it is also possible that the prediction that high inequality 
leads to low mobility is simply wrong. But one compelling reason to 
doubt this is the recent discovery that the predicted relationship does 
show up in cross-national comparisons. Figure 1.1 presents the relation-
ship between income inequality (measured by the Gini coefficient for 
the parents’ generation) and the intergenerational income elasticity—a 
measure of the strength of the relationship between the incomes of par-
ents and the incomes of their grown children. Mobility is measured as 
the inverse of the elasticity in figure 1.1, hence the lower the elasticity 
the greater the mobility. Indeed, most measures of mobility are actually 
measures of persistence of the younger generation’s place in the order of 
outcomes compared to their parents. So when elasticities are high, the 
parent–adult child relationship is strongest. this plot includes eleven 
industrialized countries where both measures are now available and 
demonstrates wide variance in intergenerational mobility across those 
countries (Björklund and Jäntti 2009).

as figure 1.1 shows, the relationship between inequality and inter-
generational elasticity is moderately positive. Higher levels of inequality 

Figure 1.1     Estimates of Intergenerational Income Elasticities for Fathers 
and Sons, Early 1980s
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day care, universal early education, afterschool or summer programs, or 
access to health care or health programs, among others. the institutional 
contexts might refer to processes such as how schools are organized, the 
presence of educational tracking, or differences in private costs of attend-
ing college.

the final stage in the model, adulthood (ages thirty-plus, or O_A), 
refers to offspring outcomes as an adult that are likely to reflect the combi-
nation of investments, opportunities, and choices (for example, marriage) 
that occur through the life course. these might include such characteris-
tics as adult SES, education, occupation, household income, labor market 
attachment, earnings, or other advantages and disadvantages in the labor 
market. For instance, labor market institutions and macro-economic fac-
tors (or Institutions_t) might provide differential returns to the same cre-
dentials across countries and thereby independently affect O_A. Looking 
at one important component of SES, individual earnings, Jo Blanden and 
her colleagues (2011) show that differences in intergenerational earnings 
outcomes between the United States and the United Kingdom depend 
most heavily on labor market returns to education. Because the earnings 
distributions are more unequal in the United States, particularly with 

Figure 1.2    Intergenerational Transmission of Advantage by Life Stage

Source: Authors’ figure.
Notes: Parental socioeconomic variables and measures: education, income, 
earnings, SES, occupation, wealth, employment; childhood and early adulthood 
measures: educational attainment, cognitive measures, socioemotional behavior, 
employment and labor market, health-physical; investments and institutions 
assumed to be different public and private investments and institutions contrib-
uting to children's development that vary by country; adulthood measures: child 
SES, income, education, employment, labor market attachment.
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as children pass into and through school, the SES investment differ-
ential may alter. Figures 1.3 through 1.5 illustrate how absolute SES skill 
differentials might change as children age. For instance, it is possible 
that differentials diverge systematically as a child moves to adulthood 
because of cumulative advantage or disadvantage within a generation, 
causing the investment differential to widen. It is also possible that chil-
dren from more affluent families experience less depreciation because 

Figure 1.3    SES Skill Differentials, Fanning Out

Source: Authors’ model.
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Figure 1.4    SES Skill Differentials, Convergence

Source: Authors’ model.
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14  From Parents to Children

of environmental differences or dinner conversation or school quality 
(see figure 1.3). alternatively, equalizing schools (or other institutions 
or investments) may cause the SES investment differential to narrow as 
schools substitute more for families in skill acquisition (see figure 1.4). 
Finally, it may be that absolute SES differentials remain constant over 
time. as an example, if processes of cumulative advantage are in place, 
schools may act to simply offset continued gains in advantage, effectively 
keeping the absolute differences stable over time (see figure 1.5). Because 
of difficulties in the comparability of outcome measures over time, it is 
often necessary to make comparisons in standardised or relative SES 
differentials—that is, adjusting for changing means and variances of 
the measures over ages. Chapter 10 in this volume compares these two 
approaches to the evolution of SES differentials over childhood. Neither 
approach is inherently superior to the other.

the final two questions addressing how childhood differences contrib-
ute to intergenerational mobility and how differences in the SES gradients 
vary among countries are answered in two different ways throughout the 
rest of the volume. First, a meta-study, in which all participating authors 
have provided comparative SES gradients for all countries and measures 
for which data is available, is carried out in chapter 2 (and described in 
more detail shortly). Second, the individual chapters in this volume pro-
vide richer but more limited evidence across a set of countries for specific 
stages of the child’s life course. Both of these allow us to directly draw 
some conclusions in the penultimate chapter.

Figure 1.5    SES Skill Differentials, Constant Gap

Source: Authors’ model.
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16  From Parents to Children

flat attainment of postsecondary degrees while all other nations, save 
Germany, are rapidly advancing.

there are clearly other ways to characterize family background. Some 
of the chapters use differences in parents’ income to complement the analy-
sis based on parents’ highest education (for example, chapter 4, this 
volume). another possibility is to describe family background by parents’ 
social class or occupational group, which is very common in the sociol-
ogy literature on intergenerational mobility. Yet another approach is to 
combine a number of indicators to assess the family’s SES. For instance, 
alissa Goodman and her colleagues (2011) construct a measure of socio-

Figure 1.6    Adults with Associate Degree or Higher

Source: Authors’ calculations based on data from OECD (2008).
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20  From Parents to Children

Table 1.1     Summary of Domains, Countries, and Life Stages Distributed  
by Projects

Projects, by chapter 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Domains
  Cognitive X X X X X X X X X X X X X
   Socioemotional- 

 noncognitive
X X X X X X X

  Health-physical X X X
  Education X X X X X X X X
  Labor market X X X X X X
Countries
  australia X X X
  Canada X X X X X
  Denmark X X X
  Finland X
  France X X X
  Germany X X X X X
  Italy X X X
  Sweden X X X X X
  United Kingdom X X X X X X X X
  United States X X X X X X
Life stage
  Birth year (0 to 1) X X
  Early childhood (2 to 6) X X X X X X
  Middle childhood (7 to 11) X X X X X X X X
  adolescence (12 to 17) X X X X X X X X X X X
  Early adulthood (18 to 29) X X X X X X X X
  adulthood (30+) X X X X X
Parental SES
  Education X X X X X X X X X X X X X X
  Income X X X X X X X X X
  Other X X X X X
  Year Pses measured 1962– 

 1965
2000– 
 2004

2000– 
 2003

1999– 
 2001

1978,  
  1980, 
1989, 
1993

1984– 
 1991

1958,  
  1965, 
1968, 
1970, 
1982

1991–  
  1992, 
1994–
1996 
1998

2001–  
  2003, 
2006

2000,   
  2004

1998–  
  2007,

1994,  
 1997

2004 2005–  
 2006

1970,   
 1973

1965–  
  1976, 
1982–
1986

Source: authors’ compilation.
Note: United Kingdom includes Scotland and England.
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38  From Parents to Children

All estimated correlations—for each country, stage, and domain—are 
shown in figures 2.1 to 2.5 to offer a broad overview of the patterns we 
find. Figure 2.1 shows the estimated correlations of parental education 
with economic outcomes by country and by age in the two age catego-
ries, thirty-plus and eighteen through twenty-nine. We have plotted for 
each country all estimated correlations (the points) along with their  
95 percent confidence intervals (the lines around the points). As one would 
expect, economic outcomes are measured mainly in early adulthood and 
adulthood. Although the majority of measures are for outcomes over the 
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Source: Authors’ calculations based on data from chapter authors.

Figure 2.1    Correlations by Country by Age in Domain, Economic

Table 2.3    Ever Attended Postsecondary Education (Canada) or College 
(United States)

Canada (NLSCY) United States (PSID)

ISCED of 
Highest- 
Educated 
Parent No Yes

Row 
Total

ISCED of 
Highest- 
Educated 
Parent No

 
 
 

Yes

 
 

Row 
Total

0–2 (low) 113 71 184 0–2 (low) 86 71 156
3–4 (med) 291 403 694 3–4 (med) 213 373 586
5b 186 296 482 5b 13 59 72
5a/6 (high) 105 450 555 5a/6 (high) 17 289 306
Column total 695 1219 1,914 Column total 329 791 1,120

Source: Authors’ calculations based on data from chapter 14.
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age of thirty, we do have some observations from early adulthood. All 
of the negative point estimates stem from Italy, something that will later 
be picked up in the regressions. There is quite a bit of variation in these 
correlations, especially for Germany, but also for the United Kingdom. 
The overall visual impression is that, at least among those who are age 
thirty and above, countries are reasonably similar in the correlation of the 
underlying latent variables.

In figure 2.2, we show the estimated correlations of offspring cognitive 
achievement and parental education. These correlations are all estimated 
to be positive, have in general reasonably narrow confidence intervals, 

Source: Authors’ calculations based on data from chapter authors.
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even if the United Kingdom and the United States may have the greatest 
socioeconomic gradient.

These estimated correlations span a wide variety of different kinds 
of child outcomes, some of which are hard to classify as more or less 
adverse. The goal of this volume is to carefully compare gradients 
across countries (in the case of comparative chapters) or across other 
contrasts and to explain the possible social and institutional features 
that might influence the patterns found in each nation. Rather than 
discuss each estimate in detail, we fit simple linear regressions to these 
correlations to examine similarities and differences across the key out-
come dimensions.

Source: Authors’ calculations based on data from chapter authors.
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Modeling the Correlations

To examine commonalities in estimated socioeconomic gradients, as cap-
tured by the latent correlation of various outcomes with parental educa-
tion, we estimate linear regressions of the correlations against domain, 
stage, and country dummy variables. The regressions, whose model fit 
is summarized in table 2.4 and which weight each observed correlation 
using the inverse of its estimated standard error, allow us to capture 
broad patterns in the data as well as country fixed effects.7 We include 
successively more information in the regressions—that is, we start out 
by allowing the correlations to vary by domain and by stage, but do 
not include country dummies (model 1). We next add country dummy 

Source: Authors’ calculations based on data from chapter authors.
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Table 2.4    Model Comparison

Residual 
Degrees of 
Freedom

Residual 
Sum of 
Squares

 
Degrees of 
Freedom

 
Sum of 
Squares

 
 

F-statistic

 
Probability 

(>F)

1 301.00 569.10
2 292.00 388.82  9.00 180.28 16.42 0.00
3 280.00 350.14 12.00  38.68  2.64 0.00
4 255.00 298.89 25.00  51.25  1.68 0.03
5 228.00 278.11 27.00  20.78  0.63 0.92

Source: Authors’ calculations based on data from chapter authors (see tables 2.5 
and 2.6).
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cognitive achievement builds (or falters) as a child ages in these societies 
and also may be reflected in educational attainment.

Figure 2.7 shows the fitted correlations based on the estimates in 
table 2.5 for each country across the domains. In the case of the eco-
nomic outcomes, Italy is the outlier with a large negative fitted correla-
tion. This is driven by the fact that most Italian data points are about 
labor market outcomes during an age—the early twenties—when the 
advantaged offspring would be expected to be in higher education and 
where most children still reside with their parents, thus reducing the 
necessity of enough labor market earnings to become independent. 
Still, being employed at that age is not necessarily a good outcome if 
it comes at the expense of additional education. As for the other coun-

Source: Authors’ calculations based on data from chapter authors.
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tries, the United States has the greatest gradient of economic outcomes 
with respect to parental socioeconomic status, as all country coefficient 
estimates in this domain in table 2.5 are negative.

For both cognitive and educational outcomes, the United States has 
the largest correlation. As noted, the statistical test for whether the coun-
try coefficients are jointly zero for the cognitive outcomes fails to reject 
the null hypothesis. The country differences for cognitive outcomes range 
from -0.045 for France to -0.142 for Italy. Although many of the point 
estimates are not statistically different from zero, to repeat, the U.S. cor-
relation is significantly different from that in both Australia and Canada.

The country differences for educational outcomes are quite large, but 
rarely approach statistical significance. Although France has a correlation 

Source: Authors’ calculations based on data from chapter authors.
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five groups or domains: economic (EC), educational attainments (ED), 
cognitive (C), socioemotional behavior (often called noncognitive, SE) 
and physical (P). Table 2.1 summarizes the different types of outcome 
variables that fall into and constitute the domains we use. As an exam-
ple, educational (D) attainments can include measures such as grade 
progression, graduation, and either college entry or college degree.

For every outcome variable the studies in this volume examine, 
authors have prepared a cross-classification with parental education. 
Although actual years of observation differ across outcomes and analy-
ses, parental education has been measured at a point in time as close 
as possible to that when the earliest child outcome was measured. 
Continuous outcomes, such as test scores or incomes, measured such 
that higher values denote more favorable outcomes, are discretized 
into four quartile groups for the purposes of the cross-classifications. 
Discrete outcomes are ordered from less to more favorable. Where the 
data contain sampling weights, we use the weighted tables. The online 
appendix shows the variables, (in most cases) the outcome year, the 
data source, the country, the correlation, and also gives the weighted 
and unweighted cross-classifications along with the row and column 
labels.3

Table 2.2 presents a cross-tabulated summary of the raw data by coun-
try, life stage, and outcome domain. Although we have carefully combed 
the literature and datasets with our colleagues and rely on the same data 
used in the various chapters, coverage is somewhat spotty. This is for the 
most part because of data limitations, but also the nature of the domains. 
For instance, panel A in table 2.2 shows that we only have birth year data 
for Australia, Canada, Denmark, Sweden, the United Kingdom, and the 
United States, and, as shown in panel C, all of these data for the birth 
year fall into the physical domain (for example, birth weight, health). In 
this case, for some countries the birth year data were not available (a data 
limitation), but panel C highlights the fact that some outcomes will not be 
applicable to particular life stages (we don’t expect economic outcomes for 
early childhood). We also have no data for the Nordic countries in early 
childhood, nor is our coverage of early adulthood complete. However, 

Table 2.1    Variable Domains

Acronym Description

EC Economic outcomes (various incomes, labor market position)
ED Educational attainment (graduation, grades, final attainment)
C Cognitive (IQ and other test scores)
SE Socioemotional behavior (or noncognitive)
P Physical (includes health, height, birth weight, BMI)

Source: Authors’ compilation; see figure 1.2 in chapter 1.
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B. Countries and Domains

Economic Cognitive Socioemotional Education Physical

Australia  0  6  7  0  2
Canada  0  7  6  4 10
Denmark  2  2  0  2  2
Finland  2  0  2  2  0
France  4  3  0 12  0
Germany  6 12 29  8  0
Italy 10  2  0 38  0
Sweden  3  5  4  4  7
United  
 Kingdom

15 29 19  6  8

United States  2 20 27  4 10

Table 2.2    Raw Data

A. Countries and Stages

0 to 1 2 to 6 7 to 11 12 to 17 18 to 29 30+
Australia 1  6  6  2  0  0
Canada 5  3  4 12  3  0
Denmark 2  0  1  2  0  3
Finland 0  0  3  0  0  3
France 0  3  4  6  3  3
Germany 0  1  1 13 13 27
Italy 0  0  1  1  8 40
Sweden 2  0  5  2  8  6
United  
 Kingdom

3 11 28 14  2 19

United States 6 10 19 14 10  4

C. Domains and Stages

0 to 1 2 to 6 7 to 11 12 to 17 18 to 29 30+
Economic  0  0  0  0  4 40
Cognitive  0 14 38 27  4  3
Socioemotional  0 13 27 24 20 10
Education  0  3  3 11 11 52
Physical 19  4  4  4  8  0

Source: Authors’ compilation based on data from chapter authors.

we do have reasonable coverage for several countries that are highly 
interesting for comparative purposes, because they are large and impor-
tant countries that display widely varying patterns of mobility, namely, 
Canada (where we lack only the adult outcome), Germany, the United 
Kingdom, and the United States (see chapter 1, this volume; Corak 2004; 
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All estimated correlations—for each country, stage, and domain—are 
shown in figures 2.1 to 2.5 to offer a broad overview of the patterns we 
find. Figure 2.1 shows the estimated correlations of parental education 
with economic outcomes by country and by age in the two age catego-
ries, thirty-plus and eighteen through twenty-nine. We have plotted for 
each country all estimated correlations (the points) along with their  
95 percent confidence intervals (the lines around the points). As one would 
expect, economic outcomes are measured mainly in early adulthood and 
adulthood. Although the majority of measures are for outcomes over the 
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Figure 2.1    Correlations by Country by Age in Domain, Economic

Table 2.3    Ever Attended Postsecondary Education (Canada) or College 
(United States)

Canada (NLSCY) United States (PSID)

ISCED of 
Highest- 
Educated 
Parent No Yes

Row 
Total

ISCED of 
Highest- 
Educated 
Parent No

 
 
 

Yes

 
 

Row 
Total

0–2 (low) 113 71 184 0–2 (low) 86 71 156
3–4 (med) 291 403 694 3–4 (med) 213 373 586
5b 186 296 482 5b 13 59 72
5a/6 (high) 105 450 555 5a/6 (high) 17 289 306
Column total 695 1219 1,914 Column total 329 791 1,120

Source: Authors’ calculations based on data from chapter 14.
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Source: Authors’ calculations based on data from chapter authors.
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Figure 2.5    Correlations by Country by Age in Domain, Physical

Table 2.4    Model Comparison

Residual 
Degrees of 
Freedom

Residual 
Sum of 
Squares

 
Degrees of 
Freedom

 
Sum of 
Squares

 
 

F-statistic

 
Probability 

(>F)

1 301.00 569.10
2 292.00 388.82  9.00 180.28 16.42 0.00
3 280.00 350.14 12.00  38.68  2.64 0.00
4 255.00 298.89 25.00  51.25  1.68 0.03
5 228.00 278.11 27.00  20.78  0.63 0.92

Source: Authors’ calculations based on data from chapter authors (see tables 2.5 
and 2.6).
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Table 2.5    Coefficient Estimates by Domain

Economic Cognitive Educational Physical Socioemotional

(Intercept) 0.248 0.353 0.488 0.113 0.136
(0.134) (0.044) (0.164) (0.034) (0.049)

Country Australia -0.102 -0.002 -0.004
(0.050) (0.041) (0.050)

Canada -0.136 -0.126 -0.058 -0.013
(0.049) (0.191) (0.043) (0.050)

Denmark -0.171 -0.119 -0.131 -0.019
(0.139) (0.081) (0.182) (0.039)

Finland -0.041 -0.161 -0.086
(0.209) (0.422) (0.146)

France -0.149 -0.045 -0.034
(0.145) (0.066) (0.173)

Germany -0.019 -0.095 -0.055 -0.128
(0.158) (0.058) (0.205) (0.044)

Italy -0.505 -0.142 -0.346
(0.137) (0.084) (0.165)

Sweden -0.036 -0.075 -0.096 -0.061 0.149
(0.138) (0.063) (0.170) (0.042) (0.048)

United Kingdom -0.059 -0.057 -0.057 -0.010 -0.089
(0.136) (0.042) (0.179) (0.044) (0.048)

(Table continues on p. 46.)
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Table 2.5    Continued

Economic Cognitive Educational Physical Socioemotional

Stage 2 to 6 -0.303 -0.024 0.095
  (0.129) (0.032) (0.056)

7 to 11 0.021 -0.071 -0.084 0.054
(0.028) (0.142) (0.049) (0.057)

12 to 17 0.066 -0.026 0.100 -0.048
(0.031) (0.068) (0.053) (0.044)

18 to 29 0.118 0.069 0.007 0.043 -0.040
(0.059) (0.061) (0.065) (0.030) (0.038)

F-tests Stage 1.157[1] 1.927[3] 2.569[4] 1.892[4] 13.640[4]
(0.290) (0.135) (0.047) (0.140) (0.000)

Country 23.721[7] 1.455[8] 4.211[8] 0.906[5] 9.251[6]
(0.000) (0.194) (0.000) (0.491) (0.000)

N 42 70 72 38 72
k 9 12 13 10 11
s 0.865 0.737 1.63 0.625 0.682
Adj R2 0.795 0.0852 0.31 0.0773 0.585

Source: Authors’ calculations based on data from chapter authors.
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Socioeconomic Gradients  47

three of the five regressions—see table 2.6. The exceptions are the cogni-
tive (C) and physical (P) outcomes where the p-values are 0.194 and 0.491, 
respectively. Thus, even if all country point estimates are negative for 
these two domains, suggesting the correlation in these cases is the highest 
for the United States, we cannot reject the null hypothesis that there are 
no country differences for these particular outcomes. Note, however, that 
for the cognitive domain, both Canada and Australia are significantly dif-
ferent from the United States, showing lower correlations.

Do Gradients Change as Children Age?

The question of whether the socioeconomic gradients of outcomes fan out 
as children age can be examined by looking at the stage coefficients. The 
evidence for fanning out in the cognitive, educational and socioemotional 
behavior outcomes is—at best—mixed.

Figure 2.6 shows graphically the evidence we have for, or against, fan-
ning out across the domains (based on the coefficient estimates reported 
in table 2.5). First, in the economic domain, we have estimates only from 
eighteen through twenty-nine and thirty-plus, so these cannot be consid-
ered as evidence for or against fanning out. In the cognitive domain, there 
is some evidence suggesting increased association of child outcomes 
with parental education, in that the coefficient estimates, with quite nar-
row confidence intervals before young adulthood, do, indeed, increase 
with child age. The increase from ages seven through eleven to ages 
twelve through seventeen is particularly pronounced. In the educational 
domain, only France provides information before age twelve, so we are 
unable to examine fanning out before that age (and have therefore sup-
pressed the point estimates from the figure). These coefficients also dis-
play an increasing pattern, albeit with very wide confidence intervals. 
The socioemotional behavior domain, by contrast, if anything shows 
a decline in the gradients and the physical domain shows no obvious 
pattern whatsoever. Thus, the strongest evidence for fanning out is to 
be found in the domain of cognitive achievement. This suggests that 

Table 2.6     Hypothesis Tests that Groups of Countries Have Zero 
Coefficients, p-Values

Economic Cognitive Educational Physical Socioemotional

Anglophone 0.67 0.03 0.78 0.49 0.15
Nordic 0.07 0.26 0.91 0.30 0.01
European 0.00 0.25 0.00 0.00 0.01

Source: Authors’ calculations based on data from chapter authors.
Note: Groups of countries are Anglophone: Australia, Canada, United Kingdom; 
Nordic: Denmark, Finland, Sweden; European: France, Germany, Italy.
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tion is possible to use. Grades are teacher assigned and based on perfor-
mance on various knowledge-based tests as well as course work during a 
long period (that is, they build neither on ability tests, nor on final exams).

Results: Correlations
We set the stage for our multivariate analyses in the simplest fashion, 
by presenting correlations between our variables. Table 3.1 demonstrates 
how the different items correlate with parental characteristics and own 
attainments, respectively. A more extensive correlation matrix is shown 
in online appendix table 3A.2, which presents correlations also between 
items within each of our three main groups (cognitive ability, personality 
traits, and physical characteristics).

To begin with, the two fundamental intergenerational correlations we 
will be studying are 0.38 (education)9 and 0.31 (income).10 Furthermore, 

Table 3.1     Correlations, Mediating Variables and Origin and  
Destination Characteristics

Origin Mediators Destination

Correlation  
with Father’s . . .

 
Dimension of Son’s . . .

Correlation  
with Son’s . . .

Education Income Cognitive Ability Education Income

0.29 0.27 Logic-inductive ability 0.49 0.35
0.32 0.27 Verbal comprehension 0.50 0.32
0.25 0.21 Spatial ability 0.40 0.27
0.26 0.22 Technical understanding 0.40 0.29
0.33 0.28 Cognitive ability, total 0.53 0.36

Personality traits

0.21 0.20 Social maturity 0.29 0.30
0.09 0.11 Intensity 0.17 0.21
0.18 0.17 Psychological energy 0.28 0.28
0.18 0.18 Emotional stability 0.26 0.29
0.20 0.21 Overall psychological  

 fitness
0.31 0.34

0.21 0.21 Leadership 0.31 0.34

Physical characteristics

0.09 0.10 Height 0.12 0.12
-0.07 -0.06 BMI-deviation -0.09 -0.09

0.14 0.14 Physical ability 0.23 0.21

Source: Authors’ calculations based on STAR register database (not publicly 
available).
Note: N=156,837.
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Table 3.2    OLS Regression, Son’s Income on Father’s Income and Mediating Variables

1 2 3 4 5 6 7 8 9 10

Father’s income 0.312 0.224 0.249 0.283 0.197 0.160 0.132 0.127 0.114 0.073
Father’s education -0.003 (-0.002) 0.009
Father’s occupational  
 prestige

0.008 0.007 -0.003

Father’s class yes yes yes
Father’s municipality yes yes
Logic-inductive 0.178 0.133 0.099 0.090 0.090 0.090 0.051
Verbal 0.068 0.041 -0.008 (-0.001) (0.000) (0.000) (0.002)
Spatial 0.035 0.030 0.009 (-0.003) (-0.003) (-0.001) (-0.004)
Technical 0.070 0.050 0.045 0.032 0.032 0.035 0.018
Social maturity 0.117 0.069 0.061 0.066 0.065 0.068 0.039
Intensity 0.040 0.026 0.034 0.031 0.031 0.031 0.017
Mental energy 0.096 0.062 0.050 0.051 0.051 0.052 0.041
Emotional stability 0.103 0.076 0.072 0.062 0.061 0.060 0.040
BMI deviation -0.053 -0.027 -0.023 -0.022 -0.022 -0.020 -0.010
Height 0.054 0.035 0.034 0.031 0.030 0.028 0.019
Physical capacity 0.145 0.039 0.020 0.021 0.021 0.025 0.021
Son’s education 0.216 — — —
Son’s detailed education yes yes yes yes
Son’s occupation yes
R2 0.10 0.18 0.18 0.13 0.22 0.25 0.31 0.31 0.32 0.52

Source: Authors’ calculations based on STAR register database (not publicly available).
Note: Because of the large size of the data set, the precision in the regression estimates is very high and showing standard errors is not 
necessary. The estimates within parentheses are the only ones with a T-value less than 1.96.
Beta coefficients. N=156,837. Model 10: N=102,812.
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66  From Parents to Children

Table 3.3     OLS Regression, Son’s Education on Father’s Education and  
Mediating Variables

1 2 3 4 5 6 7

Father’s education 0.379 0.220 0.320 0.348 0.205 0.158 0.140
Father’s income 0.091 0.077
Father’s class yes
Father’s  
 occupational 
 prestige

0.021

Logic-inductive 0.194 0.164 0.159 0.158
Verbal 0.223 0.207 0.204 0.202
Spatial 0.091 0.088 0.088 0.088
Technical 0.030 0.021 0.021 0.021
Social maturity 0.123 0.032 0.030 0.029
Intensity -0.006 -0.027 -0.026 -0.025
Mental energy 0.120 0.057 0.056 0.055
Emotional stability 0.074 0.025 0.022 0.022
BMI deviation -0.043 -0.018 -0.017 -0.017
Height 0.042 (0.004) (0.002) (0.002)
Physical capacity 0.170 0.085 0.083 0.083
R2 0.14 0.34 0.21 0.18 0.36 0.36 0.36

Source: Authors’ calculations based on STAR register database (not publicly available).
Note: Because of the large size of the data set, the precision in the regression estimates 
are very high and showing standard errors is not necessary. All estimates but those 
in parentheses are significant at conventional levels.
Beta coefficients. N=179,696.

the effect of which we do not show, but which are available on request).13 
These variables have in general rather small effects, and are only margin-
ally at the expense of the effects of father’s education or income.

In additional analyses (not shown), we include mother’s education 
in all models. Mother’s education has a strong effect on son’s education 
(about two-thirds of the father’s effect), and because of a strong correla-
tion between father’s and mother’s education (r=0.51), the coefficient for 
father’s education is reduced by about 25 percent (from 0.38 to 0.28 in the 
first model). All other coefficients—including father’s income—remain 
largely similar. Furthermore, the decomposition of the education correla-
tion shows similar results for mother’s education and father’s.

Extensions: Leadership, Grade Point Averages

In asking what processes mediate the correlation between origin and des-
tination, we have access also to two other potential mediators, neither of 
which unfortunately is available for the entire population under study. In 

12824-03_CH03_3rdPgs.indd   66 3/26/12   11:31 AM



Table 3.4    OLS Regression, Son’s Income on Father’s Income and Mediating Variables, Including Leadership Capacity

1 2 3 4 5 6 7 8 9 10

Father’s income 0.288 0.235 0.241 0.266 0.200 0.192 0.130 0.125 0.111 0.072
Father’s education (0.002) (-0.004) 0.009
Fathers class yes yes yes
Father’s occupational  
 prestige

0.006 0.007 (-0.001)

Father’s municipality yes yes
Logic-inductive 0.153 0.122 0.116 0.071 0.071 0.072 0.043
Verbal 0.074 0.059 0.051 0.007 (0.006) 0.007 0.011
Spatial 0.022 0.022 0.018 (-0.004) (-0.004) -0.007 (-0.005)
Technical 0.058 0.043 0.041 0.020 0.020 0.022 0.014
Social maturity 0.096 0.073 0.020 0.028 0.027 0.032 0.021
Intensity 0.041 0.038 (0.000) (0.005) (0.006) (0.006) (0.004)
Mental energy 0.093 0.067 0.034 0.031 0.031 0.034 0.032
Emotional stability 0.099 0.079 0.015 0.013 0.013 0.013 0.012
BMI deviation -0.046 -0.031 -0.028 -0.022 -0.022 -0.021 -0.010
Height 0.046 0.038 0.037 0.031 0.031 0.028 0.020
Physical capacity 0.132 0.038 0.034 0.016 0.016 0.020 0.016
Leadership capacity 0.178 0.136 0.135 0.129 0.073
Son’s detailed education yes yes yes yes
Son’s occupation yes
R2 0.08 0.14 0.15 0.11 0.19 0.20 0.29 0.29 0.30 0.50

Source: Authors’ calculations based on STAR register database (not publicly available).
Note: Because of the large size of the data set, the precision in the regression estimates is very high and showing standard errors is not 
necessary. The estimates within parentheses are the only ones with a T-value less than 1.96.
Only conscripts with leadership rating. Beta coefficients. N=105,031. Model 10: N=70,461.
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Socioeconomic Persistence Across Generations  69

added in model 3, the model fit improves. The effect of GPA on edu-
cation is the strongest in table 3.5. Most cognitive ability and person-
ality co efficients are substantially reduced, meaning that their effects 
on education are to a large extent (one-half to two-thirds) transmitted 
through GPA. The coefficient for father’s education is also somewhat 
reduced, so GPA also transmits an independent part of the intergenera-
tional correlation not previously captured by the cognitive and person-
ality variables.

Results: Decomposition

To get a clearer image of the contribution of different mediating variables 
to the intergenerational correlation, a common procedure is to decompose 
the correlation into its constituent parts, as estimated by beta coefficients 
from an OLS regression. Consider two OLS regressions of son’s income on 
father’s income, one bivariate (1) and one multivariate (2):

inc incs p= + +a b e1 1 (1)

Table 3.5     OLS Regression, Son’s Education on Father’s Education and 
Mediating Variables, Including GPA

Model 1 Model 2 Model 3 Model 4 Model 5

Father’s education 0.370 0.187 0.156 0.135 0.121
Father’s income 0.046 0.037
Father’s class yes
Logic-inductive 0.177 0.069 0.068 0.068
Verbal 0.229 0.137 0.136 0.136
Spatial 0.064 0.027 0.027 0.027
Technical 0.030 0.017 0.017 0.017
Social maturity 0.047 0.021 0.021 0.020
Intensity -0.025 -0.025 -0.025 -0.025
Mental energy 0.059 0.017 0.017 0.017
Emotional stability 0.011 0.003 0.001 0.001
BMI deviation -0.005 0.005 0.004 0.004
Height 0.022 0.016 0.015 0.015
Physical capacity 0.082 0.045 0.044 0.044
GPA 0.372 0.369 0.368
R2 0.13 0.36 0.42 0.42 0.43

Source: Authors’ calculations based on STAR register database (not publicly 
available).
Note: Because of the large size of the data set, the precision in the regression esti-
mates is very high and showing standard errors is not necessary. The estimate 
within parentheses is the only one with a T-value less than 1.96.
Only conscripts born 1972. Beta coefficients. N=35,377.
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Table 3.6    Decomposition of Intergenerational Income, and Educational Correlations

 
Full Sample, 1962–1965

 
Born 1972

Excluding Low 
Cognitive Ability

Income Education Education Income

Mediators Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Cognitive
  Logic-inductive 0.11 0.08 0.13 0.14 0.06 0.05 0.05
  Verbal 0.04 0.00 0.17 0.20 0.12 0.01 0.00
  Spatial 0.02 0.00 0.06 0.04 0.02 0.00 0.00
  Technical 0.03 0.02 0.01 0.02 0.01 0.01 0.01
  Cognitive ability total 0.20 0.10 0.37 0.40 0.20 0.06 0.06

Personality
  Social maturity 0.04 0.04 0.02 0.03 0.01 0.04 0.02
  Intensity 0.01 0.01     -0.01   -0.01   -0.01 0.01 0.00
  Mental energy 0.03 0.03 0.03 0.03 0.01 0.03 0.01
  Emotional stability 0.04 0.04 0.01 0.01 0.00 0.03 0.01
  Personality total 0.13 0.12 0.05 0.06 0.02 0.11 0.04

Physical
  BMI deviation 0.01 0.00 0.00 0.00 0.00 0.00 0.00
  Height 0.01 0.01 0.00 0.00 0.00 0.01 0.01
  Physical capacity 0.02 0.01 0.03 0.04 0.02 0.01 0.01
  Physical total 0.04 0.02 0.04 0.04 0.02 0.02 0.02

Son’s education 0.33 0.34 0.33
Grade point average 0.34
Leadership capacity 0.10
Remaining 0.63 0.43 0.54 0.50 0.42 0.47 0.45
Number of cases 156,837 179,696 35,377 105,031

Source: Authors’ compilation based on STAR register database (not publicly available).
Note: The total contributions of the cognitive ability, personality, and physical variables are the sums of the contributions of their 
constituent dimensions, though in the table there are some rounding errors.
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106  From Parents to Children

indicator. the United States shows the greatest disparities, followed by 
the United Kingdom and australia, with the smallest average differences 
found in Canada. Pairwise t-tests of cross-country differences confirm 
that the top-bottom U.S. gradient is significantly larger than those of each 
of the other three countries, and also that this gradient is significantly 
smaller in Canada than the United Kingdom. However, we cannot reject 
the hypotheses of no significant differences between australia and either 
Canada or the United Kingdom.

Comparison of the top-middle and bottom-middle gaps reveals that 
these country differences are almost entirely driven by variation at 
the upper part of the SES distribution. In no case is the bottom-middle 
income-related gap significantly different between any pair of countries, 

Figure 4.1    Correlation of Household Income with Key Child Outcomes

Source: Authors’ calculations using data from Australian Institute of Family 
Studies (2009), Statistics Canada (2006b), University of London, Institute of 
Education, Centre for Longitudinal Studies (2006), and U.S. Department of 
Education, National Center for Education Statistics (2009).
Note: Range plots show 95 percent confidence intervals.
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Figure 4.2    Disparities in Vocabulary Outcomes

Source: Authors’ calculations using data from Australian Institute of Family Studies (2009), Statistics Canada (2006b), University of 
London, Institute of Education, Centre for Longitudinal Studies (2006), and U.S. Department of Education, National Center for Educa-
tion Statistics (2009).
Note: Numbers in parentheses are the total gap between the top and bottom groups (the sum of the darker and lighter bars). Range 
plots show 95 percent confidence intervals. The control variables introduced in panels B and C are listed in table 4.5.
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110  From Parents to Children

are virtually identical in the two countries, and it is solely the relatively 
greater level of behavioral problems of low-SES children in the United 
Kingdom that is responsible for this finding.

the addition of racial-ethnic-nativity controls in panel B makes very 
little difference to the estimated gradients in any country, but the demo-
graphic controls added in panel C have a stronger explanatory role, 

Figure 4.3    Correlation of Household Income with Other Cognitive Outcomes

Source: Authors’ calculations using data from Australian Institute of Family 
Studies (2009), Statistics Canada (2006b), University of London, Institute of 
Education, Centre for Longitudinal Studies (2006), and U.S. Department of 
Education, National Center for Education Statistics (2009).
Notes: Math and number skills were assessed using the Number Knowledge 
assessment in Canada and the ECLS-B Math assessment in the United States. The 
U.K. measure is the sum of four of the six Bracken School Readiness Assessment 
(BRSA) subscales—Numbers, Sizes, Shapes, and Comparisons—which were 
administered in wave 2 only when the MCS children were age three. Copying 
was assessed via the Copying subscale of the Who Am I assessment in Canada 
and Australia, and via the ECLS-B copying forms task in the United States. See 
the online appendix for further details. 
Range plots show 95 percent confident intervals. NA indicates the measure is not 
available for that country. 
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Figure 4.4    Disparities in Externalizing Behavior Problems

Source: Authors’ calculations using data from Australian Institute of Family Studies (2009), Statistics Canada (2006b), University of 
London, Institute of Education, Centre for Longitudinal Studies (2006), and U.S. Department of Education, National Center for Educa-
tion Statistics (2009).
Note: Numbers in parentheses are the total gap between the top and bottom groups (the sum of the darker and lighter bars). 
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they often look to each other for policy models and reforms. Yet at the 
same time there are important and interesting differences in both out-
comes and inputs.

as shown in table 4.1, each of these countries is characterized by 
levels of income inequality that for the most part are above the OECD 
average—with Gini coefficients ranging from about 0.31 and 0.32 in 
australia and Canada to 0.35 and 0.37 in the United Kingdom and the 
United States. they also differ in their levels of social mobility in adult 
earnings across generations. the United States and United Kingdom are 
identified as among the least mobile countries; australia and Canada are 
among the most mobile (Corak 2006). the countries also differ in the levels 
of child poverty. Child poverty rates based on a relative income threshold 
(50 percent of median equivalized income) are as high as 21 percent in the 
United States, but significantly lower at 15 percent in Canada, 12 percent 
in australia, and 10 percent in the United Kingdom.

Further, there are substantial differences in expenditures and policy 
frameworks for families with young children, with the United States 
standing out as having the least generous provisions. Per capita social 
expenditure on children younger than six is significantly higher in 
australia and the United Kingdom than in the United States (table 4.1).1 
Moreover, across the four major domains of public policy that affect fami-
lies with young children—parental leave, child care, income supports, 
and health insurance—the United States has the weakest provisions, and 
if anything the gap between the United States and the other countries 
has widened in recent years as the other countries’ policies to support 
families with young children have evolved and expanded.

Table 4.1    Indicators of Economic and Policy Inputs

australia Canada
United 

Kingdom
United 
States

Inequality (Gini coefficient,  
 2003–2004)

 0.31  0.32  0.35  0.37

Child poverty (relative, 2005)  11.8%  15.1%  10.1%  20.6%
Per capita social expenditure on  
 children aged under six as proportion 
 of median working-age income
  Cash and tax breaks  9.9 Na  8.9  4.3
  Child care, education, and other  8.8 Na  12.7  6.4
Public expenditure as share of  
 total health expenditure (2005)

 66.9  70.3  81.9  44.4

Source: author’s compilation based on data from Luxembourg Income Study 
(2010) and OECD (2009, 2011).
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Table 4.2    Overview of Datasets

australia Canada United Kingdom United States

Survey name Longitudinal Study of 
australian Children 
Birth Cohort (LSaC)

National Longitudinal 
Study of Children and 
Youth (NLSCY)

Millennium Cohort 
Study (MCS)

Early Childhood 
Longitudinal Study 
Birth Cohort (ECLS-B)

Year of birth (range) Mar. 2003 to Feb. 2004 Jan. 2000 to Dec. 2002 Sept. 2000 to Jan. 2002 Jan. 2001 to Dec. 2001
Exclusions from  
eligible birth cohort

Nonpermanent resi-
dents; children with 
the same name as 
deceased children; 
only one child per 
household

Children living on 
reserves or Crown 
Lands, residents of 
institutions, full-
time members of 
the Canadian armed 
forces, and residents 
of some remote 
regions

Families ineligible for 
child benefit

Children born to moth-
ers less than 15 years 
old; children adopted 
before 9 months old

Sampling frame Medicare australia 
database, clustered by 
postal area

Labour Force Survey 
using the 1994 and  
2004 design

Child benefit records, 
clustered by electoral 
ward (oversamples: 
3 smaller countries 
in U.K.; areas >30% 
black/asian; areas 
with Child Poverty 
Index >75th percentile)

registered births in the 
vital statistics system 
(oversamples: twins; 
low and very low 
birth weight babies; 
american Indians; 
Chinese; other asian/
Pacific Islanders)
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Number children 
ever participated

5,107 8,522 19,517 10,700*

Wave 1 response rate 57% (33% refusal, 11% 
noncontact)

74.9% 76.7% 71.6%

Number children in 
wave 3

4,386 7,147 15,460 8,950*

Percentage ever par-
ticipated in wave 3

85.9% 83.9% 79.2% 83.7%

Mean age in months 
at wave 3

57.7 58.6 62.1 53.0

Standard deviation 
age in months at 
wave 3

2.9 6.7 3.0 4.2

Source: authors’ compilation based on data from australian Institute of Family Studies (2010), Statistics Canada (2006a), Centre for 
Longitudinal Studies (2010), and National Center for Education Statistics (2009).
*ECLS-B frequencies rounded to the nearest fifty in accordance with NCES reporting rules.
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Table 4.3    Externalizing Behavior Items

australia and  
United Kingdom

 
Canada

 
United States

Conduct problems

Often has temper  
tantrums

When somebody acciden-
tally hurts him, he reacts 
with anger and fighting

Has temper outbursts or tantrums

Fights with or bullies  
other children

Gets into many fights Is physically aggressive (for exam-
ple, hits, kicks, or pushes)

Can be spiteful to 
others

Physically attacks people Bothers and annoys other children

Generally obedient Bullies or is mean to others Destroys things that belong to 
others

Often argumentative  
with adults

Kicks, bites, or hits other 
children

Gets angry easily

Hyperactivity or inattention

Can stop and think  
before acting

Is impulsive, acts without 
thinking

acts impulsively without think-
ing (for example, runs across the 
street without looking)

Sees tasks through  
until the end

Cannot settle on anything 
for more than a few 
moments

Keeps working until finished

Easily distracted Is easily distracted, has 
trouble sticking to any 
activity

Has difficulty concentrating or 
staying on task

restless, overactive,  
cannot stay still  
for long

Is inattentive Pays attention well

Constantly fidgeting Can’t concentrate, can’t 
pay attention for long

Overly active, unable to sit still

Source: authors’ compilation based on data from australian Institute of Family Studies 
(2010), Statistics Canada (2006a), Centre for Longitudinal Studies (2010), and National 
Center for Education Statistics (2009).
Notes:
australia and the United Kingdom:
Sources: Strengths and Difficulties Questionnaire (SDQ) administered in full.
Question: What is <child> like? Please give your answers on the basis of <child>’s behavior 
over the last six months.
Responses (scoring): not true (0); somewhat true (1); certainly true (2). Scoring reversed for 
positively phrased items.
Canada:
Sources: Items taken from multiple instruments, including achenbach’s Child Behavior 
Checklist (CBCL), the Ontario Child Health Study (OCHS), and the Montreal Longitudinal 
Survey.
Question: How often would you say that this child . . . ?
Responses (scoring): never or not true (0); sometimes or somewhat true (1); often or very 
true (2).
United States:
Sources: Items taken from multiple instruments, including Preschool and Kindergarten 
Behavior Scales—Second Edition (PKBS-2), Social rating Scale (SrS), and ECLS-K behavioural 
assessment
Question: How often in the last three months have the following things occurred . . . ?
Responses (scoring): never (0); rarely (0); sometimes (1); often (2); very often (2). Scoring 
reversed for positively phrased items.
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Table 4.4    Descriptive Statistics for Key Raw Outcome Variables

Vocabulary Externalizing Behavior

australia Canada
United 

Kingdom
United 
States australia Canada

United 
Kingdom

United 
States

Observations 4266 6234 15168 8450* 3823 6758 13474 8900*
Mean 64.61 57.94 108.40 8.50 6.64 3.93 4.64 5.62
Standard deviation (SD) 6.38 20.00 15.88 1.99 3.33 3.14 3.36 3.86
Minimum 34.19 Na 10 4.62 0 0 0 0
Maximum 84.78 Na 170 13.63 20 20 20 20
Mean monthly increment 0.39 1.35 0.85 0.09 0.03 -0.03 -0.05 -0.02
Monthly increment/SD 0.06 0.07 0.05 0.05 0.01 -0.01 -0.02 -0.01

Source: authors’ calculations using data from australian Institute of Family Studies (2009), Statistics Canada (2006b), University 
of London, Institute of Education, Centre for Longitudinal Studies (2006), and U.S. Department of Education, National Center for 
Education Statistics (2009).
Notes: Higher vocabulary scores denote more favorable outcomes here and throughout our analysis. Higher externalizing behavior 
scores denote more adverse outcomes in table 4.4 only—the sign of the standardized behavior measures are reversed in all follow-
ing tables for consistency with the cognitive measures. the minimum and maximum of the Canadian vocabulary are not released by 
Statistics Canada. the mean monthly increment is the linear regression slope of the outcome against age in months at assessment. all 
statistics calculated using survey weights.
*ECLS-B frequencies rounded to the nearest fifty in accordance with NCES reporting rules.
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Table 4.5    Average Characteristics of Families with Four- to Five-Year-Old Children

australia  
(N = 4,386)

Canada  
(N = 6812)

United Kingdom  
(N = 15,460)

United States  
(N = 8,500)*

Low education (ISCED 2) 8.2% 6.2% 12.2% 10.4%
Middle education (ISCED 3/5B) 53.5% 39.6% 52.9% 56.6%
High education (ISCED 5a/6) 38.4% 54.2% 34.1% 33.0%
Mean household income (SD) 25,569 (15,375) 29,539 (17,983) 27,195 (19,447) 28,534 (27,604)
Single-parent household at wave 3 15.0% 14.4% 19.7% 21.8%
Mother younger than twenty at birth 4.0% 3.4% 7.6% 11.0%
Mother older than thirty at birth 50.0% 42.6% 40.8% 31.7%
Number of people under age eighteen 
in household at wave 3

2.51 (1.05) 2.25 (0.98) 2.40 (1.05) 2.44 (1.14)

Foreign-born parent 33.0% 31.5% 13.0% 23.4%
White (non-Hispanic for United States) — 81.0% 86.7% 54.0%
Black (non-Hispanic for United States) — 3.3% 2.8% 13.8%
Hispanic — — — 25.1%
asian — — — 2.6%
South asian — 4.9% — —
Pakistani or Bangladeshi — — 4.2% —
Indian — — 1.8% —
Chinese — 2.4% — —
Indigenous (australia)–aboriginals 
(Canada)

4.9% 1.9% — —

Mixed — — 3.3% —
race-ethnicity not otherwise coded — 6.6% 1.2% 4.5%

Source: authors’ calculations using data from australian Institute of Family Studies (2009), Statistics Canada (2006b), University 
of London, Institute of Education, Centre for Longitudinal Studies (2006), and U.S. Department of Education, National Center for 
Education Statistics (2009).
*ECLS-B frequencies rounded to the nearest fifty in accordance with NCES reporting rules.
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Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 

Figure 5.1    Percentage Always Partnered by Parents’ Highest Education
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Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 

Figure 5.2     Percentage Always Partnered by Parents’ Household  
Income Quartile
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Bivariate Results: Education, Income, and 
Family Change Gradients

Research analyzing child development often associates child outcomes 
with parental education or income. Therefore we first describe education 
and income gradients, before we present gradients with respect to family 
structure changes.

There is a gradient in the standardized total difficulties score for five- 
to six-year-olds with respect to the highest ISCED classification of parents 
in both countries (see figure 5.3). It is steeper in the United Kingdom, but 
in both countries the lowest education group has a much higher total dif-
ficulties score (over 0.5 of a standard deviation higher). A similar pattern, 
but less steep gradient, can be found for parental income (see figure 5.4).

When we depict children’s standardized total difficulties score in relation 
to the number and type of family structure experiences, the pattern in terms 
of children’s SDQ differs somewhat between countries, but bear in mind 
that the standard errors of these estimates are much larger for Germany 
because of the small sample size (see figure 5.5). In the United Kingdom, 
all changes are associated with more difficulties relative to the always 
partnered, but the biggest score is for the never partnered. In Germany, 

United Kingdom
Germany

Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 
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United Kingdom
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Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 
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Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 
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The coefficients of the control variables (not shown) indicate that 
social-behavioral difficulties are less common among children of older 
mothers, girls, children who are older at the survey, and those with fewer 
siblings.

Other Results from MCS

There is an issue of whether the correlations that we have found between 
SDQ and family change reflect any causal mechanism, or indeed whether 
the causation is in the other direction: mothers of children with behav-
ioral problems are more likely to break up with their partners. We exam-
ine this issue by relating the SDQ score at age three and future family 
breakup.9 The idea is that future breakup cannot ‘cause’ the SDQ score at 
age three, and so any association must reflect other factors. The estimates 
of the association between partnership breakup between the ages of three 
and five on the SDQ at age three (among children of mothers who had a 
partner up to and including age three) indicate a significant positive asso-
ciation after controlling for the other variables in model 3. The estimated 
coefficient of future family breakup is 0.10, which is about half the impact 
of one partnership break on SDQ at age five in model 3 of table 5.4. This 
association at age three may reflect earlier family conflict that evolves 

United Kingdom
Germany

Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 
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134  From Parents to Children

into a partnership dissolution by age five but is correlated with earlier 
reductions in child well-being (Potter 2010), or it may reflect persistent 
child- or family-specific influences on socioemotional problems that are 
correlated with family change.

From the MCS, we can also examine whether a child’s cognitive 
achievements at age five are associated with family change. We find that 
after controlling for parents’ highest education and household income (as 
in model 3), the family change variables are jointly insignificant. Thus, 
family change appears to mainly affect social and behavioral outcomes 
for preschool children.

Conclusions

This chapter focuses on changes in family structure taking the perspective 
of the mother when the children are preschoolers. Given the assumption 
that these changes influence parental quality, we analyze the correlation 
of these changes with a commonly used measure of children’s socio- 
emotional behavior at ages five or six. Thus our analysis describes short-

Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study 
(German Institute for Economic Research 2011). 
Note: Figures are with and without family change variables.
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leave and take care of the child themselves. Most mothers and a small 
percentage of fathers took parental leave for the entire three-year period. 
Only a small percentage of children, in particular in West Germany, attend 
day care: 8 percent of all children below the age of three attended day care 
in West Germany in 2006, whereas in East Germany 40 percent did so (DJI 
2007). Children spend less time with their mothers once they are three 
years old because most of them enter day care. In 2006, 86 percent of all 
children aged three to six years attended day care in West Germany and 
92 percent in East Germany (DJI 2007). Most attend for fewer than six 
hours a day. Most children in Germany thus spend most of their time in 
early childhood at home. In almost all cases, it is the mother who takes 
care of the children and thus reduces her working hours, or stops working, 
at least for the period of parental leave.

In the United Kingdom, parental leave is much shorter than in Germany.3 
Public child-care coverage for children younger than three has been one of 
the lowest in Europe, and public coverage of preschool children age three 
and older is also relatively low in the United Kingdom (60 percent). Table 
5.1 shows that employment is more common among United Kingdom than 
German mothers of young children, but part-time work is the norm for 
mothers of preschool children who take paid employment, and it is therefore 
not surprising that only about one-fifth of children aged three born between 
2000 and 2001 (from the Millennium Cohort Study) ever had a child-care 
arrangement. Even when they did, a mother’s partner or a grandparent were 
the most important modes of care. Private care arrangements also play a 
significant role in the United Kingdom

Given this clear pattern that mothers are the main caregiver—in 
Germany and the United Kingdom—we focus our analysis on changes in 
family structure analyzed from the perspective of the mother. We concen-
trate on separations and whether a new partner of the mothers moves into 
the household.

In general, family dissolution is an important factor in Germany and the 
United Kingdom, as table 5.2 illustrates. About half of divorces in Germany 

Table 5.1    Parental Leave, Day Care, and Mother’s Employment

United Kingdom Germany

Parental leave Eight months Three years
Public child-care coverage, children  
 under age three

 2%  8%

Mothers employed: youngest child  
 under age three

49% 31%

Mothers employed: youngest child  
 aged three to six

57% 42%

Source: Authors’ calculations based on Pronzato (2009); OECD (2006)
Note: All figures refer to the years 2002 or 2003.
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and the United Kingdom affect children. Although divorce rates have 
decreased in both Germany and the United Kingdom in recent years,4 
rates remain high. Furthermore, more couples are having children in 
cohabiting unions, the dissolutions of which are not covered by official 
statistics. For example, in England and Wales, 30 percent of births in 2008 
were to mothers in cohabiting unions, and only 55 percent were to mar-
ried couples. The cohabiting unions are unstable—about one half of them 
break up (Ermisch and Murphy 2006).

Previous Findings for Other Countries

Numerous studies have analyzed the correlation of family structure with 
child outcomes (see Mahler and Winkelmann 2004; Del Bono, Ermisch, 
and Francesconi 2007; Francesconi, Rainer, and van der Klaauw 2008; 
Francesconi, Jenkins, and Siedler 2009). Some claim to find causal links 
and others clearly describe correlations. However, these studies often 
focus on a particular status, either being single or coming from a non-
intact family. Most do not analyze whether changes in family structure 
over time determine child outcomes. But changes per se, in particular the 
type of change, may affect child outcomes.

Fomby’s and Cherlin’s study (2007) is one of the few that focuses on 
changes in family structure. For a sample of American children, they point 
out that children who experience multiple changes in family structure 
might be worse off than their counterparts growing up in stable families—
two-parent as well as single-parent. They emphasize that the mechanisms 
through which instability operates can have different origins. The authors 
use cognitive and behavioral outcome measures, such as the Peabody 
Individual Achievement Test (PIAT) and the Behavior of Problems Index 

Table 5.2    Divorce and Family Structure

United Kingdom Germany

Divorce rate per 1000 married  
 couples (2008)

11 10

Divorces affecting children (2008) 50% 51%
Family structure for families with 
 young children:

Children under  
 five*

Children under  
 three

  Married couples 63% 75%
  Cohabiting couples 21% 14%
  Single-parent families 16% 11%

Source: Authors’ calculations based on Statistisches Bundesamt (2009); Office of 
National Statistics (2010)
*Authors’ calculations for Great Britain from British Household Panel Study, 
2000–2007 (Institute for Social and Economic Research 2011).
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measures reported in the paper, and so the statistics presented should be 
representative for United Kingdom births during the sampling period.6 
Family structure is observed at each of the three waves, and its changes 
over time are inferred from these.

Child Outcome Variable

Our primary measure of child outcomes is the socioemotional behavior (SEB) 
of five- to six-year-old children, which is based on versions of the strength 
and difficulties questionnaire (SDQ) proposed by Robert Goodman 
(1997). The SDQ is part of a self-completion module filled out mainly  
by mothers. It consists of statements the responses to which are: not true, 
somewhat true, and certainly true. As table 5.3 illustrates, the responses 
generate scores on five dimensions: emotional symptoms, conduct  
problems, hyperactivity-inattention, peer relationship problems, and  
prosocial behavior. As is conventional (see also chapters 4 and 6, this 
volume), we sum the four scores other than the last for an overall total 
difficulties measure at age five or six. The MSC and SOEP differ in 
terms of the number of items covered, as table 5.3 shows.7 We trans-
form the measure into standardized scores with mean zero and a stan-
dard deviation of one by adjusting for the mean and variance in each 
country.

Changes in Family Structure

We use maternal reports of household composition variation, as only bio-
logical mothers and not fathers of children can be identified definitively 
in our data sets. In the SOEP, the biological father is assumed to be the 
male household member observed in the household at time of birth of the 
child. All other male household members that are surveyed in a child’s 

Table 5.3    Strength and Difficulties Questionnaire

Dimensions United Kingdom Germany

Emotional symptoms 5 items 3 items
Conduct problems 5 items 2 items
Hyperactivity-inattention 5 items 4 items
Peer relationship problems 5 items 4 items
Pro-social behavior 5 items 4 items
Average difficulties score  
 based on first four dimensions

7.4 
(SD=5) 

(median=6.3)

10.7 
(SD=6) 

(median=10.4)

Source: Authors’ calculations based on the Millenium Cohort Study (Centre for 
Longitudinal Studies 2010) and the German Socio-Economic Panel Study (German 
Institute for Economic Research 2011).
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Table 5.4    Regression for SDQ Z-Score Results

Model 1 Model 2 Model 3

United Kingdom Germany United Kingdom Germany United Kingdom Germany

Parents’ highest education
ISCED 0–2 (low) REF REF REF REF
ISCED 3–4 (medium) -0.43 (0.04) -0.27 (0.25) -0.39 (0.04) -0.28 (0.26)
ISCED 5b (medium-high) -0.55 (0.05) -0.48 (0.26) -0.46 (0.05) -0.48 (0.27)
ISCED 5a/6 (high) -0.71 (0.04) -0.48 (0.26) -0.60 (0.05) -0.48 (0.27)

Household income, near birth
First quartile (lowest) REF REF REF REF
Second quartile -0.19 (0.03) -0.07 (0.15) -0.13 (0.03) -0.05 (0.15)
Third quartile -0.37 (0.04) -0.10 (0.14) -0.25 (0.04) -0.06 (0.15)
Fourth quartile (highest) -0.47 (0.04) -0.13 (0.15) -0.31 (0.04) -0.03 (0.16)

Family structure changes
Always partnered REF REF REF REF REF REF
One new partnering  0.19 (0.05) -0.08 (0.24)  0.14 (0.05) -0.05 (0.23)  0.09 (0.05) -0.08 (0.24)
One partnership break  0.26 (0.04) 0.34 (0.19)  0.25 (0.04) 0.42 (0.25)  0.22 (0.04) 0.34 (0.26)
Multiple changes  0.22 (0.07) 0.43 (0.26)  0.23 (0.07) 0.39 (0.25)  0.19 (0.07) 0.41 (0.25)
Never partnered  0.30 (0.04) 0.17 (0.26)  0.24 (0.05) 0.19 (0.21)  0.17 (0.05) 0.15 (0.21)

Unweighted N 12504 424 11592 422 11592 422

Source: Authors’ calculations based on the Millenium Cohort Study (Centre for Longitudinal Studies 2010) and the German  
Socio-Economic Panel Study (German Institute for Economic Research 2011).
Note: Standard errors in parentheses.
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Family Background and Child Outcomes   149

Stability of Outcomes

Before exploring the role of parental education, we first consider the per­
sistence of test scores across the waves in both nations. Feinstein specu­
lates that scores are more likely to be stable at later ages (2003), so we 
must take the difference in ages into account when making comparisons; 
here we limit the analysis to the two waves with common ages in both 
nations. Figures 6.1 and 6.2 show a pictorial version of transition matrices 

Source: Authors’ calculation based on the Longitudinal Study of Australian 
Children (Australian Institute of Family Studies 2010) and the Millenium 
Cohort Study (Hansen 2010).
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Source: Authors’ calculations, adapted from Feinstein and Bynner (2004).
Note: Figure shows the quartile in which children’s developmental scores fall in 
both the United Kingdom and Australia at around age seven, given the quartile 
into which their developmental score falls at age five. In the case of cognitive test 
scores, the best scores are highest, and in the case of the SDQ, the best scores are 
lowest (representing fewer behaviour difficulties). The tables show patterns in 
both tests, in the two countries, are similar. In all cases, about half (minimum 46 
percent) or more children in the best or the worst quartile at age five are in the 
same quartile at age seven. In all cases too, relatively few observations move 
from the best to the worst quartile, or from the worst to the best quartile between 
ages five and seven (maximum 8.6 percent). 
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Source: Authors’ calculations, adapted from Feinstein and Bynner (2004).
Note: Average cognitive scores (left graph) and behavior difficulties scores (right 
graph) for children whose parents have low and high levels of education at ages 
three, five, and seven years (United Kingdom) and at four to five, six to seven, 
and eight to nine  (Australia). Scores are in z-scores, with mean 0 and standard 
deviation of 1, to allow easier comparison across countries and graphs. Trends in 
average scores for children of highly educated parents are shown by the continu-
ous lines, and for less-educated parents by the dashed lines, with trends for the 
United Kingdom in black and for Australia in gray. Vertical lines represent 95 
percent confidence intervals for each of the point estimates (that is, the true 
population value is likely to fall within these confidence intervals in 95 samples 
of every 100 drawn from this population).
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low SES; in other words, SES dominated initial measured ability in deter­
mining children’s developmental trajectories. Our aim here is to examine 
whether we observe the same patterns as Feinstein, or whether we can 
draw any conclusions about the stability of results over time in the U.K. 
and Australian data. Figures 6.6 and 6.7 show the trajectories for different 
groups of children as categorized by parental education and performance 
in the first available sweep (age three for the MCS and ages four to five 
for the LSAC). As noted above, the method used to derive data in fig­
ure 6.6 closely replicates Feinstein’s method (although the actual tests are 

Source: Authors’ calculation based on the Longitudinal Study of Australian 
Children (Australian Institute of Family Studies 2010) and the Millenium Cohort 
Study (Hansen 2010).
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different). This is not the case with figure 6.7, however, because Feinstein 
does not look at social and emotional development, and because data are 
derived from a single composite score representing behavioral difficulties 
as reported by the mother.

The results in both figures confirm the influence of parents’ education 
on children’s development in both countries, but not on their trajectories. 
Figure 6.6 shows that in both the United Kingdom and Australia, regres­
sion to the mean effects between waves 1 and 2, as discussed above in 
relation to Feinstein’s analysis, are striking. Few further effects are found 

Source: Authors’ calculations based on the Longitudinal Study of Australian 
Children (Australian Institute of Family Studies 2010) and the Millenium Cohort 
Study (Hansen 2010).
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Source: Authors’ calculation based on the Longitudinal Study of Australian 
Children (Australian Institute of Family Studies 2010) and the Millenium Cohort 
Study (Hansen 2010).
Note: The sample sizes for the six groups (in the same order as the legend) are as 
follows. U.K.: 1426, 1059, 106, 492, 1386, 720; Australia: 468, 412, 45, 203, 452, 111. 
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Source: Authors’ calculation based on the Longitudinal Study of Australian 
Children (Australian Institute of Family Studies 2010) and the Millenium Cohort 
Study (Hansen 2010).
Note: The sample sizes for the six groups (in the same order as the legend) are as 
follows. U.K.: 416, 142, 1125, 1154, 443, 1318; Australia: 100, 438, 214, 46, 396, 525.
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In both the MCS and LSAC, social and emotional outcomes are mea­
sured using the strengths and difficulties questionnaire (SDQ), devel­
oped as a screening tool for detecting mental health problems in children 
age three to sixteen years old (Goodman 1997). It consists of a question­
naire with twenty­five positive and negative attributes, each answered 
on a three­point scale: not true, somewhat true, certainly true (Goodman 
1997; Muris, Meesters, and van den Berg 2003). We use the twenty nega­
tive attributes scale consisting of five items each from the following four 
scales: emotional problems, conduct problems, hyperactivity­inattentive, 
and peer relationship problems. We sum the responses to these items to 
form a total difficulties scale. The SDQ can be administered directly to 

Table 6.1    First Component Scores from Cognitive Development Outcomes

 
United 
Kingdom

 
 

Eigenvalue

Proportion 
Total 

Variance

 
 

Australia

 
 

Eigenvalue

Proportion 
Total 

Variance

Age three 
(BAS 
vocabulary 
and Bracken 
School 
Readiness)

1.5863 0.7928

Age five (BAS 
vocabulary, 
BAS picture 
similarity, 
and BAS  
pattern  
construction)

2.1008 0.7003 Ages 4 to 5 
(PPVT  
& Who  
Am I?)

1.2797 0.6398

Age seven 
(BAS word 
reading, 
BAS pattern 
construction, 
and number 
skills)

1.7881 0.5960 Ages 6 to 7 
(PPVT and 
matrix 
reasoning)

1.2722 0.6361

Ages 8 to 9 
(PPVT and 
matrix 
reasoning)

1.3472 0.6736

Source: Authors’ calculation based on the Longitudinal Study of Australian 
Children (Australian Institute of Family Studies 2010) and the Millenium Cohort 
Study (Hansen 2010).
Note: BAS = British Ability Scale; PPVT = Peabody Picture Vocabulary Test.
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172  From Parents to Children

Preschool Participation

Both data sets provide information of the duration of exposure to pre-
school. It is of course crucial for our analysis to rely on accurate information 
regarding this variable.

The information on preschool participation varies between the two data 
sources. In the DEPP panels, preschool experience is reported by the princi-
pal of the school attended in the first interview year. In the primary school 
panel (1972 cohort), the information is usually made available to the school 
principal by the principal of the preschool in which the pupil was enrolled. 
In the secondary school panels (1969 and 1978 cohorts), school principals 
typically obtain this piece of information from the pupils’ parents. In both 
cases, the information reported is the duration of preschool and the age 
when the pupil started attending preschool. In the FQP survey, preschool 
participation is reported at the time of the survey. Respondents are asked to 
report whether they attended preschool at all and the duration of preschool 
participation.

To assess the quality of our preschool participation data, in table 7.1 
we compare the enrollment rates computed from the DEPP surveys with 
the official enrollment rates published by the ministry of education. 

100

Five years old
Four years old
Three years old
Two years old

90

80

70

60

50

40

30

20

10

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000
0

V
ar

ia
ti

on
 P

er
ce

nt
ag

e

Years

Source: Authors’ calculations based on French ministry of education data 
(Ministère de l’éducation nationale 2001).

Figure 7.1    Variations in Exposure to Pre-Primary Education

12824-07_Ch07_3rdPgs.indd   172 3/26/12   11:38 AM



Early Schooling and Later Outcomes   173

Enrollment rates computed from the 1972 cohort fall short of the official 
statistics by about 10 percentage points. For the secondary school panels, 
the gap can be larger but remains lower than 20 percentage points. In 
fact, official enrollment rates are notoriously overestimated.8 This occurs 
for two main reasons. First, the official enrollment rates are based on 
the number of children registered in preschool. This number may differ 
from actual enrollment; children may enter after the beginning of the 
school year or attend part time, for example. Second, although the num-
ber of registered pupils is directly observed, the total number of chil-
dren of a given age is estimated in the official statistics, which represent 
another source of error. As a consequence, official enrollment rates can 
sometimes be above 100 percent. Overall, the quality of information con-
tained in the primary school panel is good and the information from the 
secondary school panels is not too far off the mark: the lower enrollment 
rate found in the DEPP panel, which reflects reported effective preschool 
experience, should not be over interpreted.

Figure 7.2 shows the distribution of preschool duration by birth cohort, 
computed from the FQP surveys. The survey reports markedly lower 
enrollment rates than the ones published in official statistics and reported in 
figure 7.1. For instance, among children born in 1973, 40 percent report hav-
ing attended preschool for three years of more, but the official enrollment 
rate at the age of three (that is, 1976) for this cohort is about 80 percent. This 
suggests important measurement error and systematic underreporting of 
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class size is around twenty-five children. The annual cost per pupil of pre-
elementary education is &4,970, against &5,440 for primary education.4

Attendance at école maternelle is possible from the age of two. At pres-
ent, the enrollment rate at the age of two is around 25 percent. Enrollment 
at the age of two depends on the availability of vacant places, and priority 
is given to three-year olds. The development of preschool capacity aimed at 
enrolling two-year-olds has been targeted at disadvantaged areas, be it for 
poor socioeconomic environment or geographic seclusion.

Apart from the preschool program, the public provision of early child 
care is much more limited and rests to a large extent on family care. For 
instance, 67 percent of children below the age of three are primarily taken 
care of by one of their parents or a relative during the day. Among chil-
dren attending preschool, 84 percent are taken care of by one of their 
parents or a relative on Wednesdays when preschools do not operate 
(Ananian and Robert-Bobée 2009). Consequently, preschool education is 
the main alternative to family-based child care.

Participation and Historical Trends

Enrollment rates in preschools, by age and year, are presented in table 7.1. 
Current participation in preschool in France is very high by international 
standards, and almost all children age three and older attend preschool. 
This results from the gradual generalization of preschool enrollment 
between the 1960s and the 1980s.

Preschool education in France is well established. École maternelle was 
created in 1882, by the same law that introduced free and compulsory pri-
mary education. From the origin, it fell within the scope of intervention of 
the ministry of education. Its objective was to offer child care and educa-
tion to working-class children and remedy the negative consequences of 

Table 7.1    Preschool Enrollment Rates

1969 Birth Cohort 1972 Birth Cohort 1978 Birth Cohort

Enrollment  
 rate at:

DEPP 1980 
Report

Official 
Statistics

DEPP 1978 
Report

Official 
Statistics

DEPP 1989 
Report

Official 
Statistics

Two years  
 old

16% 25% 13% 25% 16% 35%

Three years 
 old

54 73 61 73 69 90

Four years  
 old

82 85 87 95 89 100

Source: Authors’ compilation based on DEPP panels and official registry data 
(Ministère de l’éducation nationale, various years).
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Because most children enter primary school the year they turn six 
and secondary school the year they turn eleven, our surveys mostly 
correspond to birth cohorts 1969, 1972, and 1978, although some chil-
dren may also come from adjacent cohort because of delayed or antici-
pated school entry or grade repetition. We nevertheless refer to each of 
the three waves as the 1969, 1972, and 1978 cohorts. Given the timing 
of preschool expansion, these correspond to cohorts that exhibit large 
variations across individuals in the exposure to pre-primary education, 
as shown in figure 7.1.

Our second data set is the FQP (Formation, Qualification, Profession— 
that is, education, training, occupation) survey, a labor force survey col-
lected by the French national statistical agency. The population sampled 
is the French population between twenty and sixty-five years old. The 
data focuses on three main dimensions: current labor market outcomes 
(employment status, job characteristics, earnings); family background; 
and schooling history (yearly calendar for the entire schooling period 
from primary to tertiary education, including detailed information on 
class level, tracks specialization, and class repetition). We use the 1993 
wave that provides information on preschool attendance. In the analysis 
of the impact of preschool participation on educational and labor market 
outcomes, we focus on cohorts born between 1950 and 1973, which cor-
responds, again, to the expansion of preschool enrollment.

Table 7.2    Datasets and Variables

Variables

DEPP

1969 1972 1978 FQP

Age of entry in preschool x x x
Duration of preschool x x x x
Repetitions in primary school x x x x
Repetitions in secondary school x x x
Test scores in sixth grade x
High school graduation x x x
Wage x
Gender x x x x
Number of siblings x x x x
Rank among siblings x x x x
Parental occupation x x x x
Parental education x x
Department of birth x x x x

Source: Authors’ compilation based on DEPP panels (Ministère de l’éducation 
nationale, various years) and FQP survey (INSEE 1993).
Note: The figures for the DEPP panels represent the year of birth cohort and not 
the year of the survey.
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preschool participation, which is not particularly surprising given that the 
survey information is retrospective, collected in adulthood and relative to 
the early school experience. At the same time, beyond the overall under-
estimation of enrollment, the data establish sizeable differences across 
cohorts in their exposure to preschool, which suggests that, despite inter-
nal errors, the FQP records of preschool participation may be informative 
of actual exposure.

Educational and Labor Market Outcomes

To assess the impact of preschool enrollment on later outcomes, our data 
provide useful information on both schooling and labor market experi-
ence in adulthood. We consider two main schooling outcomes: the num-
ber of grade repetitions and the highest degree attained. The number of 
repetitions can be built using the year-by-year calendar of school enroll-
ment and grade participation that is available in both the DEPP panels 
and the FQP surveys. In the main analysis, we focus on the number of 
repetitions at age eleven and age sixteen. Regarding the highest completed 
degree, we distinguish two distinct variables. The first is an indicator for 
having passed the baccalauréat, the qualification taken at the end of sec-
ondary education, and corresponds, especially among older cohorts, to 
rather high levels of education. In addition, the baccalauréat is the key 
qualification for university admittance. The second variable is an indica-
tor for having passed at least one secondary education degree, whether 
general or vocational. As for the labor market outcomes, we focus on the 
monthly wage earned on the current job at the survey date.

Table 7.3 presents descriptive statistics on our main variables of interest. 
It emphasizes two aspects of the French educational system that should be 

Table 7.3    Descriptive Statistics

DEPP Panels FQP Survey

Number of repetitions at age eleven 0.29 .34
Number of repetitions at age sixteen 0.81 .92
Some degree (indicator) .73
Baccalauréat or more (indicator) 0.58 .33
Monthly wage (in euros 1993) 1262.49
First grade repetition (indicator) 0.12
Second grade repetition (indicator) 0.06
Third grade repetition (indicator) 0.06
Fourth grade repetition (indicator) 0.06
Fifth grade repetition (indicator) 0.07

Source: Authors’ compilation based on DEPP panels (Ministère de l’éducation 
nationale, various years) and FQP surveys (INSEE 1993).
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Table 7.4    Effect of Preschool in Base Specification

Number of 
Repetitions 
at Eleven

Test Score 
in Sixth 
Grade

Number of 
Repetitions 
at Sixteen

 
Some 

Degree

Graduate 
from High 

School

 
Monthly 

Wage

Panel A. DEPP: effect of age of entry

Age two at entry -0.0938*** 0.0672** -0.142*** 0.0287***
(0.0094) (0.0266) (0.0157) (0.0101)

Age three at entry REF
Age four at entry 0.0843*** -0.105*** 0.106*** -0.0405***

(0.0071) (0.0241) (0.0125) (0.0079)
Observations 51255 9607 29079 29581
Model OLS OLS OLS probit

Panel B. FQP: effect of preschool duration

Less than one year of  
 preschool

REF

Two years of preschool -0.0366** -0.0663*** 0.0196* -0.0106 0.0298**
(0.0145) (0.0239) (0.0109) (0.0134) (0.0141)

Three years of preschool -0.0680*** -0.0988*** 0.0431*** 0.0270* 0.0460***
(0.0165) (0.0271) (0.0121) (0.0153) (0.0161)

Observations 8672 8672 8750 8761 5843
Model OLS OLS probit probit OLS

Source: Authors’ calculations based on DEPP panels (Ministère de l’éducation nationale, various years) and FQP survey (INSEE 1993).
Note: Coefficients reported are marginal effects and standard errors in parentheses. Panel A: Interpretation of the first coefficient: starting 
preschool at age two rather than age three decreases the number of repetitions at age eleven by 0.0938. Panel B: Interpretation of the first 
coefficient: staying in preschool two years rather than one decreases the number of repetitions at age eleven by 0.0366. Control variables 
include: father’s occupational group, number of siblings, rank among them, and cohorts fixed effects; school districts fixed effects are 
included in panel A, birth département fixed effects and education of the parents are included in panel B.
***p < .01; **p < .05; *p <. 10

12824-07_C
h07_3rdP

gs.indd   177
3/26/12   11:38 A

M



Table 7.5    Effect of Preschool: Robustness Checks

 
 
 
Dependent variable

 
 

Subsample 
(1)

 
With Parental 

Education 
(2)

 
 

Subsample 
(3)

With 
Schools 
Effects 

(4)

 
 

Subsample 
(5)

 
 

Instrumentation 
(6)

Test score at age eleven -0.0700*** -0.0544***
(0.0108) (0.0105)

Repetitions at age eleven 0.123*** 0.114*** 0.0548*** 0.0681*** 0.0951*** 0.00615
(0.00427) (0.00424) (0.00540) (0.00618) (0.00335) (0.0239)

Repetitions at age sixteen 0.112*** 0.0998*** 0.0815*** 0.102*** 0.0974*** 0.0764*
(0.00740) (0.00723) (0.00881) (0.0102) (0.00566) (0.0446)

High school graduation -0.0268*** -0.0224*** -0.0417*** -0.0430*** -0.0413*** -0.148**
(0.00441) (0.00439) (0.00425) (0.00491) (0.00356) (0.0698)

Parental education No Yes
Schools fixed effects No Yes
Instrumentation No Yes
Birth cohorts 78 (and 72) 78 (and 72) 69 69 69 (and 72) 69 (and 72)

Source: Authors’ calculations based on DEPP panels (Ministère de l’éducation nationale, various years).
Notes: The effect of preschool is assumed to be linear in the age of entry. Coefficients reported are marginal effects of starting one year 
later, standard errors in parentheses. Interpretation: entering preschool one year later decreases test score by 0.07 of a standard devia-
tion without controlling for parental education and by 0.0544 of a standard deviation when controlling for it. Control variables include: 
father’s occupational group, number of siblings, rank among them, cohorts fixed effects, and school districts fixed effects. Column (2) 
adds parental education and has to be compared to column (1), which is on the same sample. Column (4) adds schools fixed effects and 
has to be compared with column (3). Column (6) instruments for age of entry in preschool and has to be compared with column (5). 
All models are OLS except for high school graduation, estimated by a probit. The number of observations for column (2) ranges from 
9607 for the tests to 32867 for repetitions at age eleven; the number of observations in column (4) ranges from 13132 for repetitions at 16 
to 18563 for repetitions at age eleven; the number of observations in column (6) ranges from 6799 for repetitions at 16 to 21710 for  
repetitions at age eleven.
***p < .01; **p < .05; *p < .10
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180  From Parents to Children

the other waves means that we estimate only a lower bound of the impact 
of preschool on later outcomes. Classical measurement error is another 
reason we expect our estimate to be a lower bound.

Instrumental Variable Estimation

Last, we check that when instrumenting preschool attendance, we find 
consistent results. Our identification strategy relies on the variation in 
access to preschool during the 1970s within regions. Municipalities have 
benefitted from openings of preschool classes during the 1960s and 1970s 
at different rates, and this translated into different preschool partici-
pation at the municipal level and also at the level of the départements. 
Controlling for cohort and school district, we instrument age of entry 
in preschool by the average age of entry in a given département for a 
given cohort. The assumption is therefore that temporal variation within 
départements in average access to preschool is not related to temporal 
variation in schooling or labor market outcomes beside any effect pre-
school may have on these outcomes. Given the massive increase in pre-
school supply that occurred in the 1960s and 1970s, we expect that the 
variation is mainly supply-side driven: the number of public preschool 
classes increased from 19,641 in 1958, to 31,880 in 1968, and 51,830 in 
1976. However, we can not rule out that changes in the population 
objectives (in particular, with respect to children’s schooling as well 
as female labor supply) could also have occurred in this same period. 
Results are provided in column 6 of table 7.5. Estimates tend to be lower 
than those obtained in the base specification (see column 5), but we iden-
tify significant and positive effects of preschool and we systematically 
fail to reject exogeneity,11 which is consistent with the view that access to 

Table 7.6     Dynamics: Effect of Preschool on Probability of Repeating  
Each Grade

First 
Grade

Second 
Grade

Third 
Grade

Fourth 
Grade

Fifth 
Grade

Age of entry 0.0248*** 0.00750*** 0.00729*** 0.00727*** 0.00559***
 in preschool (0.00156) (0.00116) (0.00115) (0.00123) (0.00130)

Source: Authors’ calculations based on DEPP panels (Ministère de l’éducation 
nationale, various years).
Notes: Coefficients reported are marginal effects of starting one year later, standard 
errors in parentheses. Interpretation: entering one year later in preschool increases 
by 2.48 percentage points the probability of repeating first grade of primary school. 
Control variables include: father’s occupational group, number of siblings, rank 
among them, cohorts fixed effects, and school districts fixed effects. All models are 
probits.
***p < .01; **p < .05; *p < .10
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year later on the probability of repeating each grade. We see that the larg-
est effect occurs for the first grade: one more year of preschool reduces 
by 2 percentage points the probability of repeating first grade. However, 
even if the effect is approximately half as much for higher grades, it per-
sists and is significantly different from zero. Preschool seems to help indi-
viduals not only when they are very young but also later on.

The persistence of preschool enrollment effects is best illustrated by our 
results on the positive impact of preschool exposure on subsequent wages. 
The channel through which preschool affects labor market needs to be 
investigated. The question is whether all the effect runs through higher 
educational attainment or whether an independent residual effect remains 
once educational outcomes have been taken into account. Table 7.7 com-
pares estimates of the impact of preschool on monthly wage without con-
trolling for final level of education (column 1) and with such a control 
(column 2). It is striking to see that even though the coefficient for three 
years of preschool decreases a bit, the order of magnitude of the effect 
remains the same. Preschool has an effect on wage earnings in addition 
to the effect it has through education. This could reflect the acquisition of 
noncognitive skills that are rewarded on the labor market (for a deeper 
discussion on the returns to noncognitive skills in the labor market, see 
chapter 3, this volume).

Heterogeneity in the Effect of Preschool

To assess the heterogeneity in the effect of preschool, we interact our mea-
sures of preschool participation with characteristics of the family back-
ground. We distinguish three social groups on the basis of the father’s 
occupation: children of farmers or manual workers; children of non-
manual workers, lower-grade professionals, and artisans; and children of 

Table 7.7    Dynamics: Effect of Preschool on Monthly Wage

Monthly Wage

Less than one year of preschool REF
Two years of preschool 0.0298** 0.0321**

(0.0141) (0.0130)
Three years of preschool 0.0460*** 0.0361**

(0.0161) (0.0149)
Education level no yes

Source: Authors’ calculations based on FQP survey (INSEE 1993).
Notes: Coefficients are marginal effects. Standard errors in parentheses. Interpretation: 
having attended preschool for two years rather than one increases by 2.98 percent 
one’s monthly wage.
***p < .01; **p < .05; *p < .10
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184  From Parents to Children

higher-grade professionals. Table 7.8 shows that indeed children’s school-
ing outcomes vary by socioeconomic group. Table 7.9 provides estimates 
for preschool interacted with these dummies. Our main explanatory vari-
able is age of entry for the DEPP data and whether the child attended 
preschool for two years at least for the FQP data. The reference category 
is the second social group. As a consequence, the coefficient for the pre-
school variable measures the effect of preschool for children in the second 
group, and the interacted variables give the differential effect when the 
child belongs to another social group.

The results indicate significant heterogeneity in the effect of preschool 
exposure. The children of higher-grade professionals systematically get 
lower returns to preschool than the reference category—that is, the chil-
dren of non-manual workers, lower-grade professionals, and artisans. 
In fact, the global effect of preschool for the children of higher-grade pro-
fessionals is not significantly different from zero. The exception is for test 
scores, where all groups benefit from preschool in the same way. Manual 
workers’ and farmers’ children gain as much as the reference category 
from preschool: in most of the specifications, the coefficient in the second 
line is not significantly different from zero. As a consequence, preschool 
is an intervention that tends to close the gap between children from lower 
and upper social groups and therefore plays a role in reducing intergen-
erational transmission of inequalities.

To get a grasp of the inequality reduction effect of preschool, it may 
be useful to compare for each subgroup the impact of preschool atten-
dance with the overall advantage or disadvantage of each category in 

Table 7.8    Descriptive Statistics by Socioeconomic Group

Socioeconomic 
Group 1

Socioeconomic 
Group 2

Socioeconomic 
Group 3

Number of repetitions at  
 age eleven

0.44 0.22 -0.01

Number of repetitions at  
 age sixteen

1.03 0.78 0.33

Test score (roughly at age  
 eleven)

5.11 5.51 5.96

Some degree (indicator) 0.64 0.83 0.93
Baccalauréat or more  
 (indicator)

0.46 0.61 0.85

Monthly wage (in euros  
 1993)

1,153.94 1,340.69 1,633.66

Source: Authors’ calculations based on DEPP panels (Ministère de l’éducation 
nationale, various years) and FQP survey (INSEE 1993).
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Table 7.9    Heterogenous Effects

Panel A. DEPP: age of entry

First 
Grade

Second 
Grade

Third 
Grade

Fourth 
Grade

Fifth 
Grade

Test  
Score

High School 
Graduation

Age of entry 0.0208*** 0.0067*** 0.0061*** 0.0068*** 0.0062*** -0.0754*** -0.0399***
(0.0028) (0.0017) (0.0017) (0.0018) (0.0018) (0.0168) (0.0039)

Age of entry × socioeconomic -0.0040 -0.0025 -0.0011 -0.0043 -0.0069*** 0.00855 0.0093
 group 1 (0.0037) (0.0027) (0.0026) (0.0030) (0.0032) (0.0230) (0.0077)
Age of entry × socioeconomic -0.0249*** -0.0065** -0.0054* -0.0110*** -0.0049* 0.0226 0.0243***
 group 3 (0.0045) (0.0030) (0.0030) (0.0035) (0.0033) (0.0344) (0.0084)

Panel B. FQP: preschool duration

Monthly 
Wage

At least two years 0.0457**
(0.0204)

At least two years × socioeconomic -0.00263
 group 1 (0.0261)
At least two years × socioeconomic -0.0998**
 group 3 (0.0470)

Source: Authors’ calculations based on DEPP panels (Ministère de l’éducation nationale, various years) and FQP survey (INSEE 1993).
Notes: Coefficients reported are marginal effects and standard errors in parentheses. Interpretation: entering preschool one year later 
increases probability to repeat first grade of primary school by 2.08 percent for children belonging to socioeconomic group (SG) 2. For 
children in SG 1, this effect is lower by 0.4 percent. SG equals 1 for farmers’ and manuals workers’ children; 2 for non-manual work-
ers’, lower-grade professionals’, and artisans’ children; 3 for higher-grade professionals’ children.
***p < .01; **p < .05; *p < .10
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194  From Parents to Children

the expansion of day care by child age between 1976 and 1989. Figures 
are proportion of children in day care by age and year. For ages one 
through five, aggregate expansions were roughly parallel by age, the 
youngest experiencing a threefold increase and the oldest a doubling 
of coverage. Half of the expansion took place in the first five years. 
Coverage increased dramatically for one-year-olds, from 20 percent  
in 1976 to 40 percent in 1981, and then slowed to reach 58 percent  
by 1989. For five-year-olds, the corresponding figures are 40, 60, and  
77 percent. The exceptions are those younger than one and age six 
because of changing parental leave and interactions with school start, 
respectively.

The large aggregate expansions presented in figure 8.1 cover a wide 
variety of regional experience. Figure 8.2 illustrates the variance of the 
expansion over time by considering the 25 and 75 percentile municipalities 
of the day-care density distribution in each year. Variance in coverage began 
large and expanded, especially for nursery (ages two and younger). For 
nursery (kindergarten), the interquartile range was 12 percent (18 percent) 
in 1976, increasing to 18 percent (24 percent) in 1981, and ending the period 

Source: Authors’ calculations based on administrative register data documented 
in Statistics Denmark (2011b) and described in Statistics Denmark (1990).
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Intergenerational Transmission and Day Care  195

at 32 percent (26 percent) in 1989. It is clear from figure 8.2 that the expan-
sion was different across the country, and indeed the variance between 
municipalities increased markedly.

Our data spans this period of growth in level and dispersion of day-care  
provision with birth cohorts 1976 through 1983 with ages zero through 
six. We dis tinguish between outcomes for boys and girls throughout the 
chapter. Gender differences in patterns of intergenerational transmission 
have long been recognized (Black and Devereux 2010), and stronger day-
care effects for girls have been found (Havnes and Mogstad 2009). We also 
distinguish between municipalities according to urbanicity (thirds of the 
distribution). For a given density of provision, access to care is likely to be 
more costly in the countryside, and alternative (extended family) modes 
of care are likely to be available to a different extent. Separating regions 
according to urbanicity allows day-care density to be interpreted differ-
ently according to costs of care and likely crowd-out, at the expense of 
reduced between-municipality variation.

Tables 8.1 and 8.2 present descriptive statistics for outcomes and cov-
ariates of interest in the analysis. Table 8.1 shows means and standard 

Source: Authors’ calculations based on administrative register data documented 
in Statistics Denmark (2011b) and described in Statistics Denmark (1990).
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Table 8.1    Descriptive Statistics

Covariate Female Rural Female Semi Female Urban Male Rural Male Semi Male Urban

Mother school years 11.25 (2.74) 11.53 (2.74) 11.50 (2.72) 11.25 (2.73) 11.52 (2.73) 11.50 (2.72)
Father school years 11.94 (3.06) 12.27 (3.00) 12.29 (2.94) 11.95 (3.05) 12.27 (2.97) 12.30 (2.94)
Offspring school years 12.99 (2.05) 12.98 (2.11) 12.77 (2.16) 12.85 (2.06) 12.81 (2.13) 12.64 (2.19)
Parents earnings (DKK) 557646 (279845) 613586 (300538) 608623 (295177) 554054 (276794) 611408 (298433) 607182 (294276)
Offspring earnings (DKK) 159781 (111603) 159237 (115535) 145781 (113214) 223973 (141049) 215712 (144000) 199349 (142029)
DD 0.230 (0.118) 0.364 (0.157) 0.442 (0.129) 0.230 (0.118) 0.364 (0.158) 0.442 (0.128)

65334 201 55148 59 50652 15 69212 201 57689 59 53698 15

Source: Authors’ calculations based on administrative register data documented in Statistics Denmark (2011a) and described in  
Leth-Sørensen (1993).
Notes: Offspring schooling is measured in 2006.
Parental schooling is measured when child is age eight.
Offspring earnings are measured in 2006.
Parents’ earnings are means of mother plus father while child is seven through sixteen reflated to 2006 DKK.
DD indicates the number of day-care places by municipality per child age six or younger.
Standard deviations in parentheses.
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Intergenerational Transmission and Day Care  197

deviations for our population of 188,431 girls and 199,384 boys distributed 
across 275 municipalities. Parents living in urban or semi-urban munici-
palities (when their child is eight) have about 0.25 years more schooling 
and 10 percent higher earnings (when the child is seven through sixteen) 
than parents living in rural areas. However, there is a slight penalty of 
0.2 years of schooling and 10 percent of earnings (in 2006) for offspring 
living in an urban municipality at age eight compared with those living rural 
or semi-urban. Offspring earnings have a relatively high variance because 
in 2006, at ages twenty-three through thirty, they have not all completed 
full-time schooling and entered career jobs. Earnings variance and age of 
observation have important implications for measuring intergenerational  
correlations, to which we will return when interpreting our estimates 
(for a discussion of life-cycle bias in estimation of intergenerational income 
mobility, see Björklund and Jäntti 2009). Day-care density (DD) is higher 
in more urban municipalities, but standard deviations of the density 
indicate substantial remaining variation.

Table 8.2 shows raw correlations between outcomes and covariates 
of interest. Day-care density is negatively correlated with all offspring 
outcomes and positively correlated with parental schooling and earnings. 
Intergenerational correlations are conventionally positive: 0.24 mother’s 
schooling, 0.21 father’s schooling, and 0.05 for earnings. Earnings cor-
relations are small regardless of whether we consider up to ten years of 
parental earnings. There is little flexibility for child earnings because 
they are still so early if indeed they have begun their labor market career. 
Earnings correlations should increase if more years for older offspring 
were considered.

Table 8.2    Correlation Matrix

DD
School 

Offspring
School 
Mother

School 
Father

Earnings 
Offspring

Earnings 
Parents

DD 1.000 -0.083  0.103  0.100 -0.098 0.171
Offspring  
 school

-0.083  1.000  0.245  0.205  0.268 0.233

Mother  
 school

0.103  0.245  1.000  0.365 –0.019 0.369

Father  
 school

0.100  0.205  0.365  1.000 –0.008 0.352

Offspring  
 earnings

-0.098  0.268 -0.019 -0.008  1.000 0.054

Parents  
 earnings

0.171  0.233  0.369  0.352  0.054 1.000

Source: Authors’ calculations based on administrative register data documented 
in Statistics Denmark (2011a) and described in Leth-Sørensen (1993).
Note: DD indcates day-care density.
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Table 8.3    Parent and Offspring Schooling and Day-Care Density

Covariate Female Rural Female Semi Female Urban Male Rural Male Semi Male Urban

Mother school= 7–11 –1.0128 (0.0784) –1.3075 (0.0940) –1.5317 (0.1426) –0.9911 (0.0798) –0.9086 (0.0967) –0.9853 (0.1472)
Mother school= 12–14 –0.3417 (0.0777) –0.6090 (0.0931) –0.5609 (0.1410) –0.4315 (0.0790) –0.3102 (0.0958) –0.2487 (0.1453)
Mother school= 16–18 0.0815 (0.0935) –0.0243 (0.1160) 0.2435 (0.1757) 0.0157 (0.0956) 0.1608 (0.1173) 0.1934 (0.1821)
DD*mother school= 7–11 0.2743 (0.2863) 0.6304 (0.2304) 0.8813 (0.3065) 0.7933 (0.2943) 0.2928 (0.2337) 0.2089 (0.3154)
DD*mother school= 12–14 0.1215 (0.2792) 0.5871 (0.2254) 0.4102 (0.3019) 0.5183 (0.2868) 0.1509 (0.2288) –0.1402 (0.3099)
DD*mother school= 16–18 0.1425 (0.3282) 0.3799 (0.2742) –0.1442 (0.3737) 0.2467 (0.3407) 0.0350 (0.2766) –0.2026 (0.3854)
Father school= 7–11 –0.9186 (0.0900) –1.1410 (0.1126) –1.6681 (0.1515) –0.7903 (0.0906) –0.8526 (0.1123) –1.0213 (0.1558)
Father school= 12–14 –0.4997 (0.0865) –0.6889 (0.1082) –0.9359 (0.1435) –0.3277 (0.0870) –0.3541 (0.1079) –0.4748 (0.1476)
Father school= 16–18 0.0789 (0.1015) –0.0941 (0.1264) 0.0399 (0.1745) 0.0271 (0.1027) 0.2322 (0.1280) 0.5678 (0.1795)
DD*father school= 7–11 0.2924 (0.3093) 0.3331 (0.2654) 1.4008 (0.3325) –0.0336 (0.3129) –0.1722 (0.2653) –0.0368 (0.3419)
DD*father school= 12–14 0.2239 (0.2900) 0.3904 (0.2518) 1.1136 (0.3152) –0.1882 (0.2930) –0.2521 (0.2518) –0.0006 (0.3238)
DD*father school= 16–18 0.2797 (0.3345) 0.3732 (0.2901) 0.3501 (0.3750) 0.0289 (0.3432) –0.3514 (0.2927) –0.9979 (0.3849)
DD –0.5032 (0.4437) –0.0477 (0.4328) –2.0843 (0.7034) –0.6956 (0.4568) –0.4423 (0.4379) 1.7938 (0.7169)
Intercept 14.7518 (0.1174) 14.8577 (0.1587) 15.3981 (0.2823) 14.4381 (0.1192) 14.4619 (0.1605) 13.5401 (0.2882)

R2 within overall 0.1532 0.1546 0.1705 0.1613 0.1812 0.1853 0.0978 0.0990 0.1176 0.1126 0.1236 0.1043
Number of observations, 
number of municipalities

65334 201 55148 59 50652 15 69212 201 57689 59 53698 15

Source: Authors’ calculations based on administrative register data documented in Statistics Denmark (2011a, 2011b) and described in 
Leth-Sørensen (1993) and Statistics Denmark (1990).
Note: Dependent variable is years of completed schooling in 2006.
Parental schooling are measured when child is age eight. Reference schooling is fifteen years.
DD indicates the number of day-care places by municipality per child age six or younger.
Also included are year of birth and municipality dummies.
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Table 8.4    Parent and Offspring Earnings and Day-Care Density

Covariate Female Rural Female Semi Female Urban Male Rural Male Semi Male Urban

Quartile= 1 (low) –0.4009 (0.0902) –0.6588 (0.1130) –1.4008 (0.1806) –0.5542 (0.0825) –0.5511 (0.1039) –0.5931 (0.1647)
Quartile= 2 –0.2725 (0.0914) –0.4756 (0.1132) –0.5719 (0.1813) –0.0953 (0.0834) –0.0898 (0.1034) –0.0808 (0.1639)
Quartile= 4 (high) –0.0803 (0.0942) –0.0501 (0.1173) 0.0350 (0.1734) –0.3268 (0.0871) –0.2134 (0.1083) –0.1402 (0.1589)
DD*quartile= 1 (low) –0.9183 (0.3655) –1.0665 (0.2973) 0.4103 (0.3928) 0.2337 (0.3351) –0.4008 (0.2731) –0.8801 (0.3592)
DD*quartile= 2 0.0982 (0.3669) 0.1626 (0.3005) 0.3154 (0.4033) 0.2768 (0.3351) –0.2532 (0.2737) –0.2000 (0.3644)
DD*quartile= 4 (high) 0.1410 (0.3400) 0.0443 (0.2850) 0.0617 (0.3760) 0.6047 (0.3158) 0.3070 (0.2624) –0.0179 (0.3436)
DD 0.6211 (0.5742) 0.3526 (0.6407) –0.1640 (1.2234) –0.0097 (0.5250) 0.0628 (0.5925) 1.4705 (1.1144)
Intercept 1 10.9819 (0.1218) 11.0050 (0.2017) 10.8910 (0.4606) 11.5747 (0.1113) 11.5338 (0.1865) 10.8264 (0.4200)

R2 within overall 0.0078 0.0081 0.0153 0.0154 0.0181 0.0183 0.0060 0.0053 0.0098 0.0093 0.0142 0.0100
Number of observa-
tions, number of 
municipalities

65334 201 55148 59 50652 15 69212 201 57689 59 53698 15

Source: Authors’ calculations based on administrative register data documented in Statistics Denmark (2011a, 2011b) and described 
in Leth-Sørensen (1993) and Statistics Denmark (1990).
Notes: Dependent variable is child annual log labor earnings in 2006.
Parents’ earnings are means of mother plus father while child is age seven through sixteen reflated. Reference quartile is #3.
DD indicates the number of day-care places by municipality per child age six or younger.
Also included are year of birth and municipality dummies.
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Child Skills and Behaviors  209

In associations between children’s skills and behaviors and their even-
tual completed schooling, virtually all of the studies showed that con-
crete reading and, especially, adolescent math achievement skills, were 
consistently stronger predictors of attainment than were any of the prob-
lem behaviors we measured. the key descriptive question driving our 
inquiry concerned the importance of childhood and adolescent skills and 
behaviors in accounting for intergenerational inequality. across all of our 
data, we find that childhood and adolescent skills and behaviors account 
for between one-third and one-half of the intergenerational correlations 
in the completed schooling of parents and children.

Conceptual Framework

Our descriptive model of the role of child skills and behaviors in trans-
mitting SES across generations is shown in figure 9.1. SES in both 
generations is measured by years of completed schooling. We expect 
children’s eventual completed schooling to be a product of both skills 

Source: Authors’ figure.
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220  From Parents to Children

Results

In looking at the results, we begin with descriptive statistics and then 
move on to our regression results.

Correlations and Coefficients

We begin by presenting estimates of simple correlations and regression 
coefficients relating children’s and parents’ completed schooling. (these 
are labeled study correlations and coefficients in figure 9.2). Coefficients 
come from simple regressions of child schooling on parent schooling and 
can be interpreted as the fraction of a year by which a child’s eventual 
completed schooling increases with every one-year increase in parental 
schooling.4 Correlations provide a complementary measure of inter-
generational associations by showing the fraction of a standard devia-

Source: Authors’ calculations and data from U.S. BSS (Alexander and Entwisle 
2003); JYLS (Pulkkinen 2006); IDA (Magnusson 1988); NCDS and BCS (Bynner 
et al. 2002); and Hertz et al. (2007).
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222  From Parents to Children

(ages seven through ten) has a value of 0.13 and shows the slope of the 
SES gradient for BSS seven- and eight-year-olds: additional years of 
parent education are associated with about one-eighth of a standard 
deviation higher math scores.7 (the coefficient on parent education in 
the child reading skill regression is also 0.13 and has an analogous inter-
pretation.) a 0.13 coefficient is far from trivial. Having parents with 
college as opposed to high school degrees is associated with more than 
0.05 standard deviation in test scores—a gap that is two-thirds as large 
as the black-white math gap in U.S. elementary schools (Duncan and 
Magnuson 2011).

the top line in the BSS column shows that the coefficient on par-
ent schooling in predicting child math scores increased from 0.13 to 
0.16 between middle childhood and adolescence, suggesting a steeper 
gradient and perhaps greater stratification in adolescence than mid-
dle childhood. the increase for reading scores (from 0.13 to 0.14) was 
smaller, but the behaviors showed a mixed pattern, the SES–antisocial 

Figure 9.3    Child Skill and Behavior Associations with Parent Education

Source: Authors’ calculations and data from U.S. BSS (Alexander and Entwisle 
2003); JYLS (Pulkkinen 2006); IDA (Magnusson 1988); NCDS and BCS (Bynner 
et al. 2002).
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the patterns are broadly similar across the five data sets. Middle child-
hood skills account for 21 percent to 32 percent of the intergenerational 
correlations. adolescent skills account for significantly more than that in 
four of the five data sets.12 and the combination of middle childhood and 
adolescent skills usually adds relatively little to the set of adolescent mea-
sures taken alone.13 If anything, skills and behaviors appear to account 
for somewhat less of the intergenerational schooling correlations in the 
Nordic than English-speaking countries in our study.

Based on a much larger sample, chapter 3 of this volume provides 
a useful point of comparison for the adolescent measurements in our 
Swedish data. It finds that a collection of IQ and personality character-
istics assessed at the point of military enlistment account for 46 percent 
of the correlation in completed schooling between fathers and sons. 
the counterpart figure for the Swedish IDa for adolescent skills and 
behaviors is 37 percent. as Carina Mood and her colleagues point out in 
chapter 3, their late-adolescence point of assessment may, in reverse cau-
sation, artificially inflate the explanatory power of their IQ and personal-
ity variables. Moreover, their powerful measures of cognitive ability are 

Figure 9.4    Intergenerational Correlation in Education

Source: Authors’ calculations and data from U.S. BSS (Alexander and Entwisle 
2003); JYLS (Pulkkinen 2006); IDA (Magnusson 1988); NCDS and BCS (Bynner 
et al. 2002).
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United States than in other countries—U.S. students at the 5th percen-
tile of the test score distribution are 0.7 standard deviations below their 
Finnish counterparts, while high-achieving (at the 95th percentile) U.S. stu-
dents are only 0.2 standard deviations below their Finnish counterparts.  
as before, students from the United Kingdom and Sweden are between 
the United States and Finland.

One of our interests is in estimating associations between the socio-
economic circumstances of children and their school performance. PISa 
measures SES with a collection of indicators of economic, social, and cul-
tural status.1 the third column of table 9.1 presents the slopes of the SES 
gradients for children’s reading literacy achievement scores. the entry 
for the United States means that a 1.0 standard deviation in parent SES 
is associated with a 48-point (roughly 0.5 standard deviation) gain in the 
reading test score. Gradient slopes are virtually identical in the United 
Kingdom as in the United States but considerably lower in Sweden and, 
especially, Finland, where a 1 standard deviation increase in SES is asso-
ciated with a 30-point increase in test score.2

What role might schools play in ameliorating or reinforcing these SES 
differences? the fourth column in table 9.1 shows that, in the United 
States, 35 percent of the variation in student test score arises between 
schools. this is higher than in the United Kingdom (22 percent) and 
much higher than in either Sweden (9 percent) or Finland (11 percent).

across our four countries, then, Finland and the United States stake 
out the extremes in the level and dispersion of achievement skills of  
fifteen-year-olds, and in the slopes of SES gradients. SES skills gradients are 
as large in the United Kingdom as in the United States, but U.K. student 
outcomes are better. Sweden nearly matches Finland in the flatness of its 
SES–test score gradients, but not in the achievement levels of its students.

Table 9.1     Cross-Country Differences in Reading Literacy Among 
Fifteen-Year-Olds

Mean 
Scores

5th/95th  
Percentile Scores

Slope of SES 
Gradient

Between-School 
Variation

United States 504 320/660 48 .35
United Kingdom 523 352/682 49 .22
Sweden 516 354/658 36 .09
Finland 546 390/681 30 .11

Source: authors’ compilation based on data from OECD (2001).
Notes: the standard deviation of reading literacy scores are 100.
Slope is the score difference on the test associated with a one standard deviation 
change in the PISa SES scale.
Between-school variation is expressed as a fraction of average variation across all 
OECD countries.
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Table 9.2    Study Characteristics

Sample Size and response rate

Study Population Sample First Wave Other relevant Waves

U.S. BSS First graders in Baltimore 
public schools in 1982

twelve students selected 
at random from each 
classroom

First grade: 838 
(97%)

age 7/8: 545–667  
(65–80%)

age 14/15: 412–668 
(49–80%)

age 27/28: 660 (79%)

Finnish JYLS Second grade classrooms 
in Jyväskylä, Finland,  
in 1968

all students in twelve 
randomly selected  
classrooms

age 8: 369 (100%) age 14: 356 (96%)
age 27: 321 (87%)
age 36: 311 (85%)
age 42: 285 (79%)
age 50: 268 (75%)

Swedish IDa all third grade students 
in Örebro, Sweden, in 
1965

100% sampling rate third grade (age 
10): 958 (93%)

age 13: 90%
age 15: 87%
age 16: 83%
age 43 for females 
(84%); age 48 for 
males (75%)

(Table continues on p. 218.)
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Table 9.2    Study Characteristics

Sample Size and response rate

Study Population Sample First Wave Other relevant Waves

British NCDS British births in one 
March 1958 week

100% sampling rate Birth: 17,416 (98%) age 7: 15,051 (86%)
age 16: 13,917 (80%)
age 33: 10,986 (63%)
age 42: 10,979 (63%)
age 46: 9,175 (53%)

British BCS British births in one 
april 1970 week

100% sampling rate Birth: 17,287 (97%) age 10: 14,350 (83%)
age 16: 11,206 (65%)
age 30: 10,833 (63%)
age 34: 9,316 (54%)
age 38: release 
april/May 2010

Source: authors’ compilation based on data from U.S. BSS (alexander and Entwisle 2003); JYLS (Pulkkinen 2006); IDa (Magnusson 
1988); NCDS and BCS (Bynner et al. 2002).
Note: JYLS response rate excludes deceased study participants from the demoninators.

Continued
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224  From Parents to Children

Table 9.3     Coefficients and Standard Errors from Separate Regressions  
of Child’s Completed Schooling

U.S. 
BSS

Finnish 
JYLS

Swedish 
IDa

British 
NCDS

British 
BCS

Simple 
average

regression 1: middle childhood (ages seven to ten)

reading 0.33 — 0.33* 0.48* 0.31* 0.36
(0.18) (0.09) (0.02) (0.07)

Math 0.57* — 0.39* 0.42* 0.51* 0.47
(0.16) (0.10) (0.03) (0.07)

School success — 0.74* — — —
(0.16)

attention problems -0.08 0.00 -0.09 -0.11* -0.27* -0.11
(0.15) (0.16) (0.09) (0.03) (0.08)

antisocial 0.07 -0.21 -0.13 -0.24* -0.06 -0.11
(0.14) (0.15) (0.08) (0.03) (0.05)

Prosocial 0.29 0.28 0.06 — -0.10 0.13
(0.16) (0.17) (0.07) (0.06)

anxiety- 
internalizing

0.23 -0.10 -0.14* — 0.02 0.00

(0.15) (0.16) (0.06) (0.06)
R2 0.34 0.33 0.32 0.24 0.26

regression 2: adolescent (ages thirteen to sixteen)

reading -0.00 — 0.23 0.46* 0.43* 0.28
(0.16) (0.12) (0.03) (0.06)

Math 1.18* — 0.55* 0.81* 0.78* 0.83
(0.16) (0.12) (0.03) (0.05)

School success — 1.64* — — —
(0.14)

attention problems 0.36* 0.10 -0.30* -0.11* -0.17* -0.02
(0.18) (0.16) (0.11) (0.03) (0.07)

antisocial -0.48* 0.19 -0.02 -0.14* -0.09 -0.11
(0.19) (0.14) (0.11) (0.03) (0.07)

Prosocial 0.28* 0.06 0.09 0.10* — 0.13
(0.12) (0.13) (0.06) (0.03)

anxiety-
internalizing

-0.11
(0.13)

0.13
(0.13)

-0.15*
(0.07)

-0.04
(0.03)

-0.01
(0.05)

-0.03

R2 0.40 0.47 0.38 0.34 0.31
Observations 838 356 1026 11979 3677/3629

Source: authors’ calculations and data from U.S. BSS (alexander and Entwisle 
2003); JYLS (Pulkkinen 2006); IDa (Magnusson 1988); NCDS and BCS (Bynner 
et al. 2002).
Notes: Control variables in all regressions include child’s sex, number of siblings, 
age when outcome was measured, race-ethnicity, and, where available, birth 
weight. Standard errors in parentheses.
*p < .05
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Table 9.4     Coefficients and Standard Errors from Regressions of Child’s 
Completed Schooling

U.S.  
BSS

Finnish 
JYLS

Swedish 
IDa

British 
NCDS

British  
BCS

Simple 
average

Middle childhood (ages seven to ten) skills-behaviors

reading 0.09 — -0.08 0.17* 0.12 0.08
(0.21) (0.11) (0.02) (0.07)

Math 0.01 — 0.01 0.18* 0.26* 0.12
(0.16) (0.15) (0.02) (0.06)

School success — 0.19 — — —
(0.15)

attention problems -0.11 -0.01 0.09 -0.01 -0.14 -0.04
(0.14) (0.15) (0.10) (0.02) (0.08)

antisocial 0.11 -0.02 -0.08 -0.12* -0.02 -0.03
(0.143 (0.14) (0.08) (0.03) (0.05)

Prosocial 0.17 0.34* -0.04 — -0.07 0.10
(0.13) (0.15) (0.07) (0.06)

anxiety- 
internalizing

0.20
(0.15)

-0.07
(0.14)

-0.08
(0.08)

— 0.00
(0.06)

0.01

adolescent (ages thirteen to sixteen) skills-behaviors

reading -0.07 — 0.29* 0.39* 0.35* 0.24
(0.22) (0.13) (0.03) (0.06)

Math 1.11* — 0.56* 0.70* 0.58* 0.74
(0.17) (0.16) (0.03) (0.05)

School success — 1.52* — — —
(0.15)

attention problems 0.33* 0.05 -0.32* -0.11* -0.15* -0.05
(0.17) (0.16) (0.11) (0.03) (0.08)

antisocial -0.44* 0.19 0.00 -0.14* -0.09 -0.10
(0.22) (0.14) (0.11) (0.03) (0.06)

Prosocial 0.28* -0.03 0.11 0.09* — 0.11
(0.12) (0.13) (0.07) (0.03)

anxiety- 
internalizing

-0.14 0.23 -0.13 -0.03 -0.02 -0.02

(0.15) (0.13) (0.08) (0.03) (0.05)
R2 0.41 0.49 0.38 0.35 0.33
Observations 838 356 1026 11979 3629

Source: authors’ calculations and data from U.S. BSS (alexander and Entwisle 
2003); JYLS (Pulkkinen 2006); IDa (Magnusson 1988); NCDS and BCS (Bynner 
et al. 2002).
Notes: Control variables in all regressions include child’s sex, number of siblings, 
age when outcome was measured, and, where available, race/ethnicity and birth 
weight.
*p < .05
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244  From Parents to Children

and this gap increases significantly to 37 points by age fourteen. By age 
fourteen, children with the least-educated parents have mean reading 
scores that are about the same as the mean reading scores that children 
with highly educated parents had at age nine.

A similar pattern is evident for trends in mean math scores by parental 
education group, all groups making gains over time but the children of 
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Figure 10.1    Mean U.S. Raw Scores
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SES Gradients in Skills  During the School Years  245

the most highly educated making larger gains. In this case, the perfor-
mance of the children of the least-educated does not lag as much, their 
mean scores at age fourteen on par with those that the middle groups 
earned at age eleven. Nevertheless, by age fourteen, the gap between the 
children of the most- and least-educated parents has significantly widened 
to 27.5 points, versus 10 points at age five.
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Figure 10.2    Mean U.S. Standardized Scores
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finding regarding early convergence in academic achievement, although 
small, is quite robust across achievement measures and different mea-
sures of parental SES.

Figures 10.3 and 10.4 (and tables 10.6, 10.7, 10.8, and 10.9) provide 
the achievement skills results for the England sample. Results for the 
raw key stage test scores, shown in figure 10.3, show gaps widening 
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Figure 10.3    Mean England Raw Scores
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Figure 10.4    Mean England Standardized Scores

between age seven and fourteen, slowly between seven and eleven and 
then much faster between age eleven and fourteen, as children at the 
top pull away and children at the bottom make lesser gains than those 
in the middle. By age fourteen, children of the most educated parents 
have reading achievement 1.85 levels higher and math scores two levels 
higher (on a scale from 0 to 7) than children of the least educated, up 
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Table 10.1     Outcome Assessment in Context of Typical Compulsory 
Schooling System

Age at  
End of  
School Year

United States England

 
Level-Grade

Date of 
Assessment

Level-
Grade

Date of 
Assessment

Preschool Primary school (infants)
Four to five Prekindergarten* Reception EA: Fall  

1998–1997 
(4.5)

Five to six Kindergarten* Fall 1998 (5.7), 
 Spring 1999 (6.2)

Year 1

Elementary school
Six to seven Grade 1 Spring 2000 (7.2) Year 2 KS1: Spring 

1998–2000 
(7.2)

Primary school (juniors)
Seven to eight Grade 2 Year 3
Eight to nine Grade 3 Spring 2002 (9.2) Year 4
Nine to ten Grade 4 Year 5
Ten to eleven Grade 5 Spring 2004 (11.2) Year 6 KS2: Spring 

2002–2004 
(11.2)

Middle school Secondary school
Eleven to 
twelve

Grade 6 Year 7

Twelve to 
thirteen

Grade 7 Year 8

Thirteen to 
fourteen

Grade 8 Spring 2004 (14.2) Year 9 KS3: Spring 
2005–2007 
(14.2)

High school
Fourteen to 
fifteen

Grade 9 Year 10

Fifteen to 
sixteen

Grade 10 Year 11

Source: Authors’ calculations based on data from ECLS-K (U.S. Department of 
Education 2009) and ALSPAC (University of Bristol 2009).
*Prekindergarten is not compulsory in the United States, and kindergarten is 
compulsory only in some states, although nearly all age-eligible children attend 
kindergarten even in states where it is not mandatory.
EA = Entry Assessment; KS1 = Key Stage 1; KS2 = Key Stage 2; KS3 = Key Stage 3.
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Patterns of IRT test scores by income quintile also display widening  
gradients. Again, gaps open up after age six. For example, the gaps between 
the children with the most highly educated parents and those with the 
lowest-educated parents grow by twenty-three questions for reading and 
fifteen questions in math. A striking feature of the income graphs, for both 
reading and math, is the relative monotonicity of the gradient between 
income groups at each age. It is not that the top or bottom income quintiles 
pull away while the three middle quintiles stay together. Rather, the pat-
terns are suggestive of linear effects of income group, despite mean dollar 
incomes in the higher quintiles being many times higher than those in the 
lower quintiles (see online appendix 10A).

Table 10.2    U.S. Achievement Outcomes, Reading IRTs

Education KF (5.7) KS (6.2) 1S (7.2) 3S (9.2) 5S (11.2) 8S (14.2)

A. Parental Education

Level 3 2.48**
(0.33)
4.93**

(0.33)
10.15**
(0.33)
29.71**
(0.29)

15654
0.12

3.36**
(0.46)
6.61**

(0.45)
13.08**
(0.45)
39.30**
(0.41)

15654
0.10

7.92**
(0.80)
13.98**
(0.80)
25.71**
(0.79)
62.81**
(0.72)

15654
0.12

11.27**
(0.89)
20.24**
(0.89)
35.19**
(0.89)

105.98**
(0.81)

 15654
0.16

10.79**
(0.89)
19.73**
(0.93)
33.50**
(0.97)

129.76**
(0.86)

 15654
0.16

12.36**
(0.89)
22.35**
(1.02)
36.99**
(0.98)

145.81**
(0.87)

 15654
0.17

Level 5B

Level 5A6

Constant

Observations
R2

B. Family Income

Quintile 2 1.68**
(0.28)
3.79**

(0.26)
5.95**

(0.26)
8.93**

(0.27)
30.92**
(0.20)

15654
0.10

2.41**
(0.38)
5.34**

(0.35)
7.60**

(0.36)
11.15**
(0.36)
40.95**
(0.27)

15654
0.08

5.40**
(0.67)
11.45**
(0.62)
15.30**
(0.60)
21.85**
(0.64)
66.33**
(0.47)

15654
0.10

8.57**
(0.87)
16.66**
(0.72)
22.80**
(0.74)
30.36**
(0.71)

110.36**
(0.57)

 15654
0.14

8.57**
(0.95)
16.10**
(0.71)
22.21**
(0.77)
28.89**
(0.79)

133.88**
(0.59)

 15654
0.14

9.76**
(0.90)
18.90**
(0.75)
25.27**
(0.74)
32.27**
(0.77)

150.12**
(0.62)

 15654
0.16

Quintile 3

Quintile 4

Quintile 5

Constant

Observations
R2

Source: Authors’ calculations based on data from ECLS-K (U.S. Department of 
Education 2009).
Notes: Standard errors in parentheses. Reference groups are level 2 for parental  
education, quintile 1 for income. KS = kindergarten spring; 1S = first grade spring; 
3S = third grade spring; 5S = fifth grade spring; 8S = eighth grade spring.
**p < 0.01, *p < 0.05
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Figure 10.2 (and tables 10.4 and 10.5) present results for the standard-
ized scores for reading and math in the U.S. sample. Again, trends in 
mean scores for each education or income group are shown (here with 
dashed lines indicating 95 percent confidence intervals). Focusing on 
the top education group, there is evidence of some convergence with the 
lower SES groups through age seven, but trends indicate that test scores 
between these groups diverge in the later years. Because these changes 
are small and offset each other, the gaps between the two groups at age 
fourteen (effect size of 1.3 standard deviation for reading, 1.2 for math) 
are statistically about the same magnitude as they were at age five (1.2 for 
both reading and math).

Table 10.3    U.S. Achievement Outcomes, Math IRTs

KF (5.7) KS (6.2) 1S (7.2) 3S (9.2) 5S (11.2) 8S (14.2)

A. Parental Education

Level 3 2.53**
(0.29)
5.08**

(0.28)
10.16**
(0.28)
20.86**
(0.26)

15648
0.14

3.40**
(0.39)
6.67**

(0.38)
12.85**
(0.38)
29.67**
(0.35)

15648
0.13

4.86**
(0.59)
9.85**

(0.57)
18.84**
(0.58)
51.23**
(0.53)

15648
0.12

7.74**
(0.86)
15.46**
(0.79)
28.25**
(0.82)
82.67**
(0.75)

15648
0.14

8.16**
(0.84)
16.63**
(0.80)
29.12**
(0.85)

105.92**
(0.77)

15648
0.15

8.12**
(0.90)
16.11**
(0.77)
27.46**
(0.90)

123.70**
(0.79)

 15648
0.16

Level 5B

Level 5A6

Constant

Observations
R2

B. Family Income

Quintile 2 1.91**
(0.25)
4.12**

(0.23)
6.26**

(0.22)
9.29**

(0.23)
21.87**
(0.17)

15648
0.13

2.57**
(0.33)
5.60**

(0.30)
8.22**

(0.30)
11.45**
(0.29)
30.98**
(0.23)

15648
0.11

4.13**
(0.51)
8.53**

(0.46)
12.50**
(0.47)
17.17**
(0.45)
52.82**
(0.35)

15648
0.11

7.25**
(0.75)
13.54**
(0.62)
18.83**
(0.64)
25.92**
(0.63)
85.01**
(0.49)

15648
0.13

7.95**
(0.73)
14.86**
(0.68)
20.05**
(0.67)
26.91**
(0.69)

108.16**
(0.55)

15648
0.13

7.42**
(0.84)
13.89**
(0.60)
18.93**
(0.63)
24.69**
(0.66)

126.26**
(0.53)

 15648
0.14

Quintile 3

Quintile 4

Quintile 5

Constant

Observations
R2

Source: Authors’ calculations based on data from ECLS-K (U.S. Department of 
Education 2009).
Notes: Standard errors in parentheses. Reference groups are level 2 for parental 
education, quintile 1 for income. KS = kindergarten spring; 1S = first grade spring; 
3S = third grade spring; 5S = fifth grade spring; 8S = eighth grade spring.
**p < 0.01, *p < 0.05
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Results for income quintiles are more suggestive of gap-widening 
for reading, but not for math. With respect to reading, the advantage 
of the middle quintile relative to the bottom quintile grows from 0.49 to 
0.58 standard deviations between age five and age fourteen (effect size 
of 0.09), while the advantage for the top quintile relative to the bottom 
grows from 1.04 to 1.12 standard deviations (effect size of 0.08).

As discussed earlier, in interpreting these results, we must recall that 
standardized scores by construction suppress the growth in variation in 
scores that occurs over time. In spite of this, the standardized results are 
consistent with the raw score results in suggesting that the evolution 

Table 10.4    U.S. Achievement Outcomes, Reading T-Scores

Education KF (5.7) KS (6.2) 1S (7.2) 3S (9.2) 5S (11.2) 8S (14.2)

A. Parental Education

Level 3 0.35**
(0.03)
0.64**

(0.03)
1.20**

(0.03)
-0.64**
(0.03)

15654
0.15

0.34**
(0.03)
0.62**

(0.03)
1.08**

(0.03)
-0.56**
(0.03)

15654
0.12

0.39**
(0.03)
0.66**

(0.03)
1.08**

(0.03)
-0.58**
(0.03)

15654
0.12

0.41**
(0.03)
0.72**

(0.03)
1.22**

(0.03)
-0.66**
(0.03)

15654
0.15

0.36**
(0.03)
0.69**

(0.03)
1.21**

(0.03)
-0.62**
(0.03)

15654
0.16

0.36**
(0.04)
0.70**

(0.04)
1.28**

(0.04)
-0.68**
(0.03)

15654
0.18

Level 5B

Level 5A6

Constant

Observations
R2

B. Family Income

Quintile 2 0.22**
(0.03)
0.49**

(0.02)
0.73**

(0.02)
1.04**

(0.02)
-0.48**
(0.02)

15654
0.13

0.23**
(0.03)
0.49**

(0.02)
0.67**

(0.02)
0.91**

(0.02)
-0.41**
(0.02)

15654
0.10

0.27**
(0.03)
0.52**

(0.02)
0.68**

(0.02)
0.91**

(0.02)
-0.42**
(0.02)

15654
0.11

0.32**
(0.03)
0.60**

(0.03)
0.81**

(0.03)
1.06**

(0.03)
-0.51**
(0.02)

15654
0.14

0.30**
(0.03)
0.57**

(0.03)
0.79**

(0.03)
1.05**

(0.03)
-0.48**
(0.02)

15654
0.14

0.29**
(0.03)
0.58**

(0.03)
0.81**

(0.03)
1.12**

(0.03)
-0.53**
(0.02)

15654
0.15

Quintile 3

Quintile 4

Quintile 5

Constant

Observations
R2

Source: Authors’ calculations based on data from ECLS-K (U.S. Department of 
Education 2009).
Notes: Standard errors in parentheses. T-scores have 0 means and 1 standard 
deviation. Reference groups are level 2 for education and quintile 1 for income. 
KS = kindergarten spring; 1S = first grade spring; 3S = third grade spring;  
5S = fifth grade spring; 8S = eighth grade spring.
**p < 0.01, *p < 0.05
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of gradients may be different during kindergarten, and possibly up to 
age seven, than in later years. In particular, both sets of results suggest 
that gradients may narrow or hold constant during the first year or two 
of school, but widen thereafter. Nevertheless, the two approaches differ 
quite a bit in the extent to which such gaps may widen in the later years. 
Taking the number of questions answered correctly as the metric, the 
widening in test scores after age six seems to be clear across income and 
education groups for both reading and math. However, taking standard-
ized (relative) achievement as the metric, after age six the gap only wid-
ens to about the same size it was at school entry, but not any further. The 

Table 10.5    U.S. Achievement Outcomes, Math T-Scores

KF (5.7) KS (6.2) 1S (7.2) 3S (9.2) 5S (11.2) 8S (14.2)

A. Parental Education

Level 3 0.35**
(0.03)
0.67**

(0.03)
1.19**

(0.03)
-0.58**
(0.03)

15648
0.15

0.33**
(0.03)
0.63**

(0.03)
1.11**

(0.03)
-0.53**
(0.03)

15648
0.14

0.28**
(0.03)
0.57**

(0.03)
0.99**

(0.03)
-0.49**
(0.03)

15648
0.12

0.31**
(0.03)
0.62**

(0.03)
1.12**

(0.03)
-0.57**
(0.03)

15648
0.14

0.30**
(0.03)
0.63**

(0.03)
1.14**

(0.03)
-0.57**
(0.03)

15648
0.15

0.30**
(0.04)
0.65**

(0.03)
1.20**

(0.03)
-0.63**
(0.03)

15648
0.17

Level 5B

Level 5A6

Constant

Observations
R2

B. Family Income

Quintile 2 0.25**
(0.03)
0.52**

(0.02)
0.77**

(0.02)
1.06**

(0.02)
-0.44**
(0.02)

15648
0.14

0.24**
(0.03)
0.52**

(0.02)
0.74**

(0.02)
0.97**

(0.02)
-0.40**
(0.02)

15648
0.12

0.24**
(0.03)
0.48**

(0.02)
0.69**

(0.02)
0.91**

(0.02)
-0.40**
(0.02)

15648
0.11

0.29**
(0.03)
0.54**

(0.03)
0.76**

(0.02)
1.03**

(0.02)
-0.48**
(0.02)

15648
0.13

0.29**
(0.03)
0.55**

(0.03)
0.76**

(0.03)
1.05**

(0.03)
-0.48**
(0.02)

15648
0.14

0.28**
(0.03)
0.54**

(0.03)
0.77**

(0.03)
1.06**

(0.03)
-0.52**
(0.02)

15648
0.14

Quintile 3

Quintile 4

Quintile 5

Constant

Observations
R2

Source: Authors’ calculations based on data from ECLS-K (U.S. Department of 
Education 2009).
Notes: Standard errors in parentheses. T-scores have 0 means and 1 standard 
deviation. Reference groups are level 2 for education and quintile 1 for income. 
KS = kindergarten spring; 1S = first grade spring; 3S = third grade spring;  
5S = fifth grade spring; 8S = eighth grade spring.
**p < 0.01, *p < 0.05
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from advantages of 0.85 and 0.7 levels at age seven. (As mentioned ear-
lier, key stage assessments are not available before age seven.) This pat-
tern is seen for both reading and math and for both parental education 
and family income groups.

The results for standardized scores (figure 10.4) tell a slightly different 
story. Here we can follow children from age four, making use of the teach-
er’s assessment at school entry. Results for reading indicate that children 
from the bottom group (whether defined in terms of parental education 
or income) lose ground between age four and seven. Reading gradients 
then hold relatively constant between age seven and eleven, but the top 
and bottom groups then pull away between age eleven and age fourteen. 

Table 10.6    England Achievement Outcomes, Reading Raw Variables

EA (4.5) KS1 (7.2) KS2 (11.2) KS3 (14.1)

A. Parental Education

Level 3         0.43**        0.50**         0.81**
     (0.03)     (0.03)     (0.07)

Level 5B         0.50**        0.62**         1.03**
     (0.03)     (0.03)     (0.06)

Level 5A6        0.85**         1.01**         1.85**
     (0.04)     (0.03)     (0.06)

Constant         1.67**        3.66**         3.99**
     (0.03)     (0.03)     (0.06)

Observations 12,986 12,986 12,986
R2      0.10     0.10      0.13

B. Family Income

Quintile 2         0.22**         0.26**         0.48**
    (0.02)     (0.03)     (0.06)

Quintile 3         0.36**        0.40**        0.72**
    (0.03)     (0.03)     (0.05)

Quintile 4         0.49**        0.55**         1.04**
    (0.02)     (0.03)     (0.05)

Quintile 5         0.62**         0.71**         1.35**
    (0.03)     (0.03)     (0.06)

Constant         1.82**        3.87**         4.27**
    (0.02)     (0.02)     (0.04)

Observations 12,986 12,986 12,986
R2     0.08     0.08     0.10

Source: Authors’ calculations based on data from ALSPAC (University of Bristol 
2009).
Notes: Standard errors in parentheses. Reference groups are level 2 for education 
and quintile 1 for income. EA = Entry Assessment; KS1 = Key Stage 1; KS2 = Key 
Stage 2; KS3 = Key Stage 3.
**p < 0.01, *p < 0.05

12824-10_Ch10_3rdPgs.indd   252 3/26/12   11:41 AM



SES Gradients in Skills  During the School Years  253

By age fourteen, the gap between children of the most highly educated 
parents and the least educated is 1.3 standard deviations, up from 1.0 at 
age five. Over the same period, the gap in reading scores between the 
middle- and bottom-income quintile groups grows from 0.36 to 0.51 stan-
dard deviations, and that between the top- and bottom-income quintile 
group from 0.74 to 0.95. Results for math differ in that gaps hold con-
stant between age four and seven but widen thereafter, as children at the 
bottom lose ground and those at the top pull away, gradients becoming 
especially steep between age eleven and fourteen. By age fourteen, the 
gap between children of the most highly educated parents and the least 
educated is 1.5 standard deviations, up from 1.0 at age four. Over the 

Table 10.7    England Achievement Outcomes, Math Raw Variables

EA (4.5) KS1 (7.2) KS2 (11.2) KS3 (14.1)

A. Parental Education

Level 3 0.32** 0.45** 0.86**
(0.03) (0.03) (0.05)

Level 5B 0.40** 0.54** 1.07**
(0.03) (0.03) (0.05)

Level 5A6 0.70** 1.00** 2.02**
(0.03) (0.03) (0.05)

Constant 1.74** 3.51** 4.75**
(0.02) (0.03) (0.04)

Observations  12,986   12,986  12,986
R2 0.08 0.10 0.16

B. Family Income

Quintile 2 0.17** 0.23** 0.46**
(0.03) (0.04) (0.06)

Quintile 3 0.26** 0.37** 0.74**
(0.02) (0.03) (0.05)

Quintile 4 0.37** 0.51** 1.05**
(0.02) (0.03) (0.05)

Quintile 5 0.51** 0.72** 1.44**
(0.03) (0.03) (0.05)

Constant 1.87** 3.69** 5.08**
(0.02) (0.02) (0.04)

Observations  12,986   12,986  12,986
R2 0.06 0.08 0.12

Source: Authors’ calculations based on data from ASLPAC (University of Bristol 
2009).
Notes: Standard errors in parentheses. Reference groups are level 2 for education 
and quintile 1 for income. EA = Entry Assessment; KS1 = Key Stage 1; KS2 = Key 
Stage 2; KS3 = Key Stage 3.
**p < 0.01, *p < 0.05
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same period, the gap in reading scores between the middle- and bottom-
income quintile groups grows from 0.41 to 0.52 standard deviations, and 
that between the top and bottom from 0.80 to 1.0.

Although specific results differ depending on whether raw or standard-
ized scores are used, a clear take-away finding from the England data is that 
gradients tend to widen more after age eleven than before. This finding is 
consistent with what we might expect given the more unequal distribution 
of children across secondary schools and primary schools. It is noteworthy 
that this result is found only for England, and not the United States.

Table 10.8     England Achievement Outcomes, Reading  
Standardized Variables

EA (4.5) KS1 (7.2) KS2 (11.2) KS3 (14.1)

A. Parental Education

Level 3 0.43** 0.56** 0.58** 0.57**
(0.04) (0.04) (0.03) (0.05)

Level 5B 0.54** 0.66** 0.72** 0.72**
(0.04) (0.04) (0.04) (0.05)

Level 5A6 1.01** 1.12** 1.18** 1.30**
(0.04) (0.05) (0.04) (0.04)

Constant -0.51** -0.63** -0.66** -0.68**
(0.04) (0.04) (0.03) (0.04)

Observations 12,986 12,986 12,986 12,986
R2 0.08 0.10 0.10 0.13

B. Family Income

Quintile 2 0.20** 0.29** 0.30** 0.34**
(0.05) (0.03) (0.04) (0.04)

Quintile 3 0.36** 0.47** 0.47** 0.51**
(0.03) (0.03) (0.03) (0.03)

Quintile 4 0.55** 0.64** 0.64** 0.73**
(0.05) (0.03) (0.04) (0.03)

Quintile 5 0.74** 0.82** 0.83** 0.95**
(0.05) (0.04) (0.03) (0.04)

Constant -0.35** -0.42** -0.42** -0.48**
(0.03) (0.02) (0.02) (0.03)

Observations 12,986 12,986 12,986 12,986
R2 0.06 0.08 0.08 0.10

Source: Authors’ calculations based on data from ALSPAC (University of Bristol 
2009).
Notes: Standard errors in parentheses. Standardized scores have mean 0 and 1 
standard deviation. Reference groups are level 2 for education and quintile 1 for 
income. EA = Entry Assessment; KS1 = Key Stage 1; KS2 = Key Stage 2; KS3 =  
Key Stage 3.
**p < 0.01, *p < 0.05
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Results: Development of the Gradients in 
Socioemotional Development

The ECLS-K and ALSPAC both contain information about children’s 
behavior at several points over the course of childhood. Unfortunately, 
these data cover a shorter period than the achievement data (five to 
eleven in the United States and six to thirteen in England) and, more 
important, are much less comparable across countries. In the United 
States, the measures are based on teacher reports, whereas in England 
they are based on parent reports. Such reports typically differ, both 
because parents (or teachers) may be subjective reporters of a child’s 

Table 10.9    England Achievement Outcomes, Math Standardized Variables

EA (4.5) KS1 (7.2) KS2 (11.2) KS3 (14.1)

A. Parental Education

Level 3 0.46** 0.47** 0.52** 0.61**
(0.04) (0.04) (0.04) (0.04)

Level 5B 0.56** 0.58** 0.63** 0.75**
(0.04) (0.04) (0.04) (0.04)

Level 5A6 1.03** 1.02** 1.18** 1.42**
(0.05) (0.04) (0.04) (0.04)

Constant -0.54** -0.55** -0.61** -0.73**
(0.04) (0.03) (0.03) (0.03)

Observations 12,986 12,986  12,986  12,986
R2 0.09 0.08 0.11 0.16

B. Family Income

Quintile 2 0.20** 0.25** 0.27** 0.33**
(0.04) (0.04) (0.04) (0.04)

Quintile 3 0.41** 0.38** 0.43** 0.52**
(0.03) (0.03) (0.03) (0.04)

Quintile 4 0.57** 0.54** 0.60** 0.74**
(0.04) (0.03) (0.03) (0.03)

Quintile 5 0.80** 0.74** 0.84** 1.02**
(0.04) (0.04) (0.03) (0.04)

Constant -0.37** -0.36** -0.40** -0.49**
(0.02) (0.02) (0.02) (0.03)

Observations 12,986 12,986  12,986  12,986
R2 0.07 0.06 0.08 0.12

Source: Authors’ calculations based on data from ALSPAC (University of Bristol 
2009).
Notes: Standard errors in parentheses. Standardized scores have mean 0 and 1 stan-
dard deviation. Reference groups are level 2 for education and quintile 1 for income. 
EA = Entry Assessment; KS1 = Key Stage 1; KS2 = Key Stage 2; KS3 = Key Stage 3.
**p < 0.01, *p < 0.05
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Source: Authors’ calculations based on data from the Programme for Interna-
tional Student Assessment 2003 (OECD 2005) and the Progress in International 
Reading Literacy Study 2001 (Mullis et al. 2003).
Note: Reading ability measured in national z-scores.
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on books reported by the parents, for example, only about half of chil-
dren in the United Kingdom. This is the series, “child reports (subset).” For 
comparison, we also show the figures for all children, including those for 
whom there are no parental reports of books: “child reports (all).” The con-
trast in pattern between the parent and child reports is striking. There is no 
flattening out or decline in average scores between 100 and 200 books and 
more than 200 books in the parents’ reports, and average child test scores in 
the lowest category of books reported by the parents is substantially above 
that for children in the lowest category of their own reports.

Our second validity check is to compare the children’s reports of books 
to the parents’ reports of household income, which are available for certain 
countries in PIRLS. Is income significantly higher on average in households 
where more than 200 books are reported than for households in the 100-to-
200-books category? Among our nine countries, there are income data in 
PIRLS for Canada, England, Germany, and Sweden. The measurement of 

Source: Authors’ calculations based on data from the Progress in International 
Reading Literacy Study 2001 (Mullis et al. 2003).
Notes: Reading ability is measured in national z-scores. Unweighted averages of 
figures for each country excluding the United States. The solid line for children 
refers to those children with parents who also report books at home. The dotted 
line refers to all children including those with no data on books at home reported 
by the parents.
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deviation, and in neither country is this change very well determined. 
The change is small, whether positive or negative, and insignificant (less 
than a standard error) in five countries.

Figure 11.3 plots the change figures from tables 11.2 and 11.3 against 
one another. Including parental education, albeit in a very limited way, 
produces a substantial difference in the picture for Canada and Sweden, 
but similar or very similar results for several other countries.

Summary

Taking together tables 11.1 through 11.3, based on our three different 
regression models, what have we found? First, using child reports of books 
in the home alone as the measure of socioeconomic background, there are 
statistically significant increases in gradients between ages ten and fifteen 
in all countries except Canada (table 11.1). In these eight countries, the 
rise in test scores when moving from a low category (eleven to twenty-
five books) to the top category (two hundred or more) increases between 

Source: Authors’ calculations based on data from the Programme for Interna-
tional Student Assessment 2003 (OECD 2005) and the Progress in International 
Reading Literacy Study 2001 (Mullis et al. 2003).
Note: The graph plots the Change in Difference figures from table 11.2 and 
table 11.3 on the vertical and horizontal axis respectively.
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Figure 11.3    How Inclusion of Parental Education Alters Results
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To recover key results for scores based on this international metric 
at each age is simple. For a given country, we need only to multiply 
our regression slope coefficients, estimated with data transformed into 
national z-scores, by the country’s standard deviation in the data re-scaled 
using the international metric at the age in question. Figure 11.4 shows 
how use of this alternative metric changes the picture obtained of change 
in socioeconomic gradient between ages ten and fifteen. The vertical axis 
measures the changes shown in table 11.2, based on national z-scores. The 
horizontal axis measures changes using the international metric. The rise 
in score dispersion for Germany using the international metric between 
ages ten and fifteen has the effect of substantially increasing the change 
in the socioeconomic gradient. On the other hand, the fall in dispersion 
for England and Scotland between the two ages has the effect of damp-
ening the change in gradient. Which is the more appropriate measure, a 

Source: Authors’ calculations based on data from the Programme for Interna-
tional Student Assessment 2003 (OECD 2005) and the Progress in International 
Reading Literacy Study 2001 (Mullis et al. 2003).
Notes: The graph plots the change in difference figures from table 11.2 on the 
vertical axis. These figures are based on model 2 and use reading scores 
measured in national z-scores. The horizontal axis provides analogous results in 
terms of international z-scores. The 45 degree line shows where there is no differ-
ence in results.   
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at age fifteen (average 0.82), indicating a rise in the socioeconomic gradient 
when measured in this way. In all but Canada, the change between ages ten 
and fifteen is by over 0.2 of a standard deviation—not insubstantial—and is 
significantly different from zero at the 5 percent level or better (t-statistics 
vary from 2.4 to 5.0). In three countries the differences are about 0.4 of 
a standard deviation. Although this represents a substantial variation 
across countries, the hypothesis that the increase is the same in Italy or 
the United States at one end of the range and Denmark and Germany at 
the other can only just be rejected at the 5 percent level.8 Finally, reflecting 
figure 11.1, the increase in socioeconomic gradient between ages ten and 
fifteen is driven almost entirely by the steepening between the top two 
categories of books.

Doubts Over the Child’s Reporting of 
Books in the Home

The number of books in the home reported by the child is a standard 
measure of socioeconomic background collected in international surveys. 
Despite the arguments that have been made in its favor, we feel some 

Table 11.1     Differences in Predicted Reading Ability for Eleven to 
Twenty-Five and More than 200 Books in Home

 
Age Ten

 
Age Fifteen

Change in 
Difference

Country Difference S.E. Difference S.E. Amount S.E.

Canada 0.575 0.062 0.691 0.065 0.116 0.090
Denmark 0.519 0.067 0.729 0.056 0.210 0.088
Germany 0.656 0.047 0.867 0.054 0.211 0.072
Sweden 0.631 0.058 0.849 0.064 0.218 0.086
England 0.703 0.056 0.929 0.066 0.225 0.087
France 0.599 0.056 0.841 0.063 0.242 0.085
Scotland 0.594 0.073 0.970 0.058 0.377 0.093
United  
 States

0.412 0.075 0.870 0.051 0.459 0.091

Italy 0.208 0.067 0.675 0.069 0.467 0.096

Average 0.544 0.825 0.281

Source: Authors’ calculations based on data from the Programme for International 
Student Assessment 2003 (OECD 2005) and the Progress in International Reading 
Literacy Study 2001 (Mullis et al. 2003).
Note: S.E. stands for the standard error of the difference. Results are based on an 
OLS regression using dummy variables indicating the number of books in the home. 
The specification is described in more detail in the text (model 1). Reading ability is 
measured in national z-scores. Books are reported by children at both ages.
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the United States only at age fifteen. To aid comparison with table 11.1,  
we have multiplied the coefficients and their standard errors by three, 
thus showing the estimated increase in score with a three category change 
in the books variable. In some cases, there are marked changes from  
table 11.1. Italy moves from having the largest change in gradient between 
the two ages in table 11.1 to having the smallest in table 11.2—a change 
essentially of zero. In only four of the eight countries is the change sig-
nificantly different from zero, and the average change is substantially 
lower than in table 11.1. Germany, the classic case of tracking by ability 
at secondary age, is one of the countries where the change is insignificant. 
Germany has one of the steeper gradients at age ten, significantly greater 
than that in Canada, Sweden, Denmark, and England. But at age fifteen, 
the gradient in Germany is not exceptionally steep. It should be remem-
bered that we have removed from the data the differences in the national 
variances in reading scores at each age, a point that we will return to later 
and one that is particularly relevant for Germany. England and Scotland 
show the largest changes in the gradient in table 11.2 between the two 
ages, about 0.25 of a national standard deviation.

Table 11.2    Predicted Reading Ability on Increase in Books in Home

 
Age Ten

 
Age Fifteen

Change in 
Difference

Country Difference S.E. Difference S.E. Amount S.E.

Italy 0.741 0.048 0.726 0.057 -0.015 0.072
Germany 0.774 0.039 0.837 0.045 0.063 0.057
France 0.777 0.048 0.885 0.051 0.111 0.069
Canada 0.555 0.051 0.690 0.048 0.135 0.069
Sweden 0.618 0.057 0.786 0.039 0.168 0.069
Denmark 0.558 0.045 0.771 0.045 0.213 0.063
England 0.606 0.069 0.837 0.051 0.231 0.087
Scotland 0.672 0.069 0.924 0.042 0.252 0.078
United  
 States

— — 0.854 0.013 — —

Average 0.663 0.807 0.145

Source: Authors’ calculations based on data from the Programme for International 
Student Assessment 2003 (OECD 2005) and the Progress in International Reading 
Literacy Study 2001 (Mullis et al. 2003).
Note: The average at age fifteen does not include the difference for the United 
States. S.E. stands for the standard error of the difference. Results based on an 
OLS regression using a continuous variable with five values indicating numbers 
of books in the home. The specification is described in more detail in the text 
(model 2). Reading ability is measured in national z-scores. Books reported by 
parents at age ten and children at age fifteen.
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controls, tests scores for children with at least one college- or university-
educated parent averages 0.35 of a national standard deviation higher 
at age ten across the eight countries and 0.26 higher at age fifteen. These 
figures are roughly double that for one category of the books variable at 
age ten and equal to it at age fifteen. In this rather narrow sense, parental 
education is more important than books at age ten and as important at 
age fifteen.

We use the regression results to predict at each age the difference in 
reading scores associated with an increase in books in the home of three 
categories plus a change in parental education from neither parent hav -
ing university or college-level education (ISCED 5A/6) to having at least 
one parent educated at this level (see table 11.3). The differences average 
0.88 of a national standard deviation at age ten and only a little higher, 
0.95, at age fifteen. In only two countries, Scotland and England, is the 
change in the difference between the two ages as much as 0.2 of a standard 

Table 11.3     Predicted Reading Ability on Increase in Books and 
Change in Parent Education

Age Ten Age Fifteen
Change in 
Difference

Country Difference S.E. Difference S.E. Amount S.E.

Canada 0.863 0.057 0.807 0.055 -0.056 0.079
Sweden 0.845 0.062 0.791 0.047 -0.054 0.078
Italy 0.927 0.056 0.919 0.070 -0.008 0.089
France 0.977 0.054 1.003 0.061 0.026 0.081
Germany 0.950 0.048 0.998 0.050 0.048 0.069
Denmark 0.762 0.061 0.907 0.056 0.145 0.083
Scotland 0.860 0.084 1.055 0.053 0.195 0.100
England 0.860 0.087 1.085 0.057 0.225 0.104
United  
 States

— — 0.999 0.046 — —

Average 0.881 0.946 0.065

Source: Authors’ calculations based on data from the Programme for International 
Student Assessment 2003 (OECD 2005) and the Progress in International Reading 
Literacy Study 2001 (Mullis et al. 2003).
Note: The average at age fifteen does not include the difference for the United 
States. S.E. stands for the standard error of this difference. Results based on an 
OLS regression using a continuous variable with five values indicating numbers 
of books in the home and a dummy variable for at least one parent having college 
or university education. The specification is described in more detail in the text 
(model 3). Reading ability is measured in national z-scores. Books reported by 
parents at age ten and children at age fifteen.
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score (using sample weights). Figure 12.1 illustrates the results by show-
ing the proportions in the top KS quartile by parents’ education.2 The gra-
dient by parents’ education is clear and steep, children of more educated 
parents being more likely to be in the top quartile and (not shown) less 
likely to be in the bottom quartile. It appears that the gradient becomes 
steeper when moving from age eleven to age fourteen, particularly the 
advantage of the top parental education group.

To provide a wider childhood context for cognitive development during 
adolescence we use the English sample of the U.K. Millennium Cohort 

Table 12.1     Distribution of Parents’ Highest Education, Child Age  
About Fourteen

Parent’s Highest ISCED Percentage*

0–2 (low)   15.6
3–4 (medium)   52.9
5b (medium-high)   15.7
5a/6 (high)   15.8

Total unweighted N 14,319

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
*Using sample weights; weighted N = 13,944.

Figure 12.1     Proportion of Children in Top Quartile of Test Score 
Distribution by Parents’ Highest Education

Source: Authors’ calculations based on data from the Longitudinal Study of 
Young People in England  (U.K. Data Archive 2010). 
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(for example, ISCED 3–6 versus ISCED 0–2), the regression contains indica-
tors for the KS (KS2 is the reference category) and interaction of these with 
the parents’ highest education contrast. For each of these logistic regres-
sions, the interaction term for KS3 and the parents’ highest education con-
trast is positive and statistically significant.6 With two exceptions, there is no 
significant change in the impact of parents’ higher education between KS3 
and KS4. In other words, there appears to be an increase in the steepness 
of the gradient with respect to parents’ highest education between KS2 and 
KS3, after which the gradient stabilizes, as was suggested by figure 12.1.

In sum, our cross-section analysis suggests a widening of the gaps in 
cognitive achievement by parents’ highest education between ages eleven 
and fourteen, stabilizing after that. Before exploring what lies behind the 
widening of the gaps in England, it is important to establish how strong 
the association between parental education and children’s achievement 
is from a cross-country perspective. In other words, is the inequality in 
school outcomes experienced by English children at age fourteen high or 
low by international standards?

Differences in Other Countries

Here we briefly examine inequality in school grades or standardized test 
scores in relation to parents’ highest education for Germany, Australia, 
Canada, the United States, France, and Sweden. English children age 

Figure 12.2    Log-Odds Ratio Associated with Parents’ Highest Education
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Table 12.7 shows the parameter estimates for the large model, which 
includes all of the mentioned variables.11 A number of features are worth 
noting. First, girls do better than boys and their advantage increases as 
they age, and children of older mothers do better and their advantage is 
larger at later key stages. Having been born to a single mother is a large 
disadvantage with respect to key stage results, and this disadvantage 
increases as the child proceeds through secondary school. The disadvan-
tage of being from a single-parent household at age fourteen is significant 
only at KS4. Other factors have a more stable influence over these ages. 
Having more siblings, particularly older ones, is associated with lower 
KS achievement, as is attending more schools up to the age of fourteen. 
Being a first child, being heavier at birth, and attending nursery school is 
associated with better secondary school achievement outcomes, although 
the advantage of higher birth weight declines, and is substantially lower 
at KS4.12

There is a gradient in KS outcomes with respect to household income 
(at age fourteen), but it is not as strong as the parents’ education gradient. 
For instance, at KS4 children whose parents have a degree or higher have 
a 0.9 standard deviation higher KS score than those of the lowest educa-
tion group, whereas being from a family in the top household income 
quartile is associated with a score 0.3 standard deviations higher than 
those of the bottom-income quartile. Nevertheless, both sorts of parental 

Figure 12.3    Parents’ Education Gradients Relative to Lowest Education Group
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But figure 12.4 shows that even at KS2 the fixed effects are able to capture 
quite a lot of unobserved heterogeneity, and the fixed effect estimates of 
the family background influences are nevertheless consistent regardless 
of the size of the within-school samples.

We conclude that sorting into better quality secondary schools plays an 
important role in the increase in the parental education gradient between 
KS2 and KS3. Nevertheless, for a given level of school quality a substan-
tial gradient in children’s achievement with respect to parents’ educa-
tion remains. It is worth pointing out that the fixed effect estimates of the 
impacts of parental background condition on existing school fixed effects. 
These may change if the system of sorting children into schools changes. 
For example, suppose there are two schools, and currently high-education 
parents send their children to school A and low-education parents send 
their children to school B. If there are positive peer effects on learning and 
children of better-educated parents perform better, then the school effect 
for school A will be increased relative to that of school B because of the 
peer effects. Now suppose there is a random allocation of children to the 
two schools, then, all else equal, the school effect will decline in school A 
relative to that in B.

Including a school fixed effect in the dynamic models of table 12.6 
leads to smaller parental education coefficients at KS3, but larger ones at 
KS4. At both stages, parents’ education has significant positive effects on 
KS outcomes conditional on school and on previous KS results. Similar 

Figure 12.4    Parents’ Education Gradient Relative to Lowest Education Group
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patterns emerge when we also control for the other family background 
variables in table 12.7. Of course, as noted earlier, the approach of add-
ing lagged KS results does not necessarily provide consistent parameter 
estimates of a dynamic relationship.

Do achievements at secondary school have long-term consequences? 
We can examine this in a limited way be considering how controlling 
for school achievements at the end of compulsory education at age six-
teen affects the influence of family background on the odds of going 
to university (over four-fifths of English entrants complete university). 
The sixth wave of the LSYPE provides information on whether or not 
a young person is attending university around the age of nineteen. On 
the left side of figure 12.5, we present the gradient in the odds ratio 
with respect to parents’ education from a fixed effects’ conditional logit 
regression (controlling only for student’s age, sex, and school effects).19 
On the right side, we also control for previous achievements at KS4 in 
the regression. Virtually no relationship between university enrollment 
and parental education remains. This means that association of parental 
education with university enrollment works solely through its influence 
on the child’s performance in secondary school up to age sixteen. Given 
the impact of university education on people’s subsequent incomes, 
there indeed appear to be long-term consequences of secondary school 
achievement.

Figure 12.5     Parents’ Education Gradient, Odds of Attending University  
at Age Nineteen Relative to Lowest Education Group
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score (using sample weights). Figure 12.1 illustrates the results by show-
ing the proportions in the top KS quartile by parents’ education.2 The gra-
dient by parents’ education is clear and steep, children of more educated 
parents being more likely to be in the top quartile and (not shown) less 
likely to be in the bottom quartile. It appears that the gradient becomes 
steeper when moving from age eleven to age fourteen, particularly the 
advantage of the top parental education group.

To provide a wider childhood context for cognitive development during 
adolescence we use the English sample of the U.K. Millennium Cohort 

Table 12.1     Distribution of Parents’ Highest Education, Child Age  
About Fourteen

Parent’s Highest ISCED Percentage*

0–2 (low)   15.6
3–4 (medium)   52.9
5b (medium-high)   15.7
5a/6 (high)   15.8

Total unweighted N 14,319

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
*Using sample weights; weighted N = 13,944.

Figure 12.1     Proportion of Children in Top Quartile of Test Score 
Distribution by Parents’ Highest Education

Source: Authors’ calculations based on data from the Longitudinal Study of 
Young People in England  (U.K. Data Archive 2010). 
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As a measure of the global log-odds ratio, we calculate a simple aver-
age of the nine log-odds ratios, for example, 1.472 for those in table 12.2, 
panel B (see also Cox, Jackson, and Lu 2009). These are reported in fig-
ure 12.2 for a series of childhood outcomes along with the middle log 
odds ratio. We now also include the MCS cognitive tests because other 
studies in the book use similar tests to examine the association with fam-
ily background. The global and middle log-odds ratios for the cognitive 
tests are almost identical to that for the foundation stage results. There are 
small increases in the log-odds ratios from age five to age eleven (keep-
ing in mind that these are from different cohorts) and a bigger one from 
age eleven to age fourteen after which it stabilizes. There is no evidence 
that the log-odds ratios associated with parents’ highest education were 
different between boys and girls.

We test whether the increase in the association between parents’ educa-
tion and KS outcome from age eleven to age fourteen is statistically signifi-
cant. To determine this, we form a panel of the KS quartile group outcomes 
for the three key stages (KS2, KS3, and KS4) based on the first wave LSYPE 
sample (using the measure of parents’ education at that wave),5 and then 
run nine logistic regressions corresponding to different cells in a table like 
panel B of table 12.2. The outcome variable in each is being in the higher of 
the two attainment categories (for example, the top two quartile groups ver-
sus the bottom two). In addition to the parents’ highest education contrast 

Table 12.2    Key Stage 3 Results, Child Age About Fourteen

 
Parent’s Highest ISCED

Q1 Versus 
Q2–4

Q1–2 Versus 
Q3–4

Q1–3 Versus 
Q4

A. Odds ratios
  ISCED 3–6 versus  

 ISCED 0–2
3.653 3.694 4.139

  ISCED 5–6 versus  
 ISCED 0–4

4.033 3.715 4.020

  ISCED 5a/6 versus 
 ISCED 0–5b

6.003 5.341 5.249

B. Log-odds ratios
  ISCED 3–6 versus  

 ISCED 0–2
1.295 1.307 1.420

  ISCED 5–6 versus  
 ISCED 0–4

1.395 1.312 1.391

  ISCED 5a/6 versus  
 ISCED 0–5b

1.792 1.675 1.658

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
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Table 12.3     Weighted Distribution of Parents’ Highest Education, Percentages

Parent’s Highest 
ISCED

 
Englanda

 
Germanyb

 
Australiac

 
United Statesd

 
Canadac

 
Francee,f

 
Swedeng

0–2 (low)  15.6  8.5  11.7  14.7  7.4  32.4  17.9
3–4 (medium)  52.9  56.6  32.3  46.1  31.1  46.2  64.3
5b (medium-high)  15.7  9.0  15.0  8.0  33.2  8.9
5a/6 (high)  15.8  25.9  41.0  31.2  28.4  12.5  17.8
Total unweighted N  14,319  659  9,573  1,585  13,785  8,743  99,888

Source: Authors’ calculations based on data from the Longitudinal Study of Young People in England (U.K. Data Archive 2010).
aAge fourteen
bAge seventeen
cAge fifteen
dAge thirteen to sixteen
eAge eleven
fUnweighted data
gAge sixteen, levels 5a and 5b combined
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Table 12.4    Log-Odds Ratio for Middle Ratio

Australia England Germany United States Canada France Sweden

Log-odds ratio 0.759 1.312 1.157 1.524 0.830 1.360 1.338
Standard error 0.042 0.039 0.171 0.111 0.036 0.067 0.014

Difference in log-odds versus 
England

-0.553 0.000 -0.156 0.212 -0.482 0.048 0.025

Standard error of difference 0.057 0.176 0.118 0.053 0.078 0.042
T-statistic for difference -9.62 -0.89 1.80 -9.06 0.61 0.60

Source: Authors’ calculations based on data from other chapters, this volume.
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top half versus the bottom half of the distribution in achievement for 
ISCED 5–6 rather than ISCED 0–4; this is the one with the lowest stan-
dard error). The first row shows the log-odds ratio and the second its 
standard error. The remainder of the table shows differences between 
each country and England in this middle log-odds ratio, their standard 
errors, and the t-statistic for the difference. England’s log-odds ratio is 
significantly larger than that in Australia and Canada, but not signifi-
cantly smaller than that in the United States (at the 0.05 level), which is 
the highest among the seven countries.7

The achievement tests are of course different in the seven countries, 
but the difference in the strength of the association between the log-odds 
ratio in either Australia or Canada and that in the other five countries 
is so large that is appears likely that it reflects more than differences in 
the tests. The relatively high ratio for the United States may reflect the 
existence of local education funding there, which more strongly relates 
expenditures on education to local incomes, and the analysis in chap-
ter 10 of this volume suggests that there may be a widening of American 
socioeconomic differentials in cognitive outcomes before secondary 
school level, in contrast to England.

Dynamic Changes by Parents’ Highest 
Education in England

The correlation between KS scores at successive stages is high: correlation 
coefficients of 0.88 between KS2 and KS3 and 0.81 between KS3 and KS4. 
Table 12.5 shows that movements of more than one quartile between key 

Table 12.5    Changes in Key Stage Quartiles

Quartile, 
Previous Stage

Q1 Next 
Stage

Q2 Next 
Stage

Q3 Next 
Stage

Q4 Next 
Stage

A. Between KS2 and 3 results (ages eleven to fourteen)
 Q1 0.783 0.207 0.009 0
 Q2 0.184 0.550 0.252 0.013
 Q3 0.029 0.225 0.542 0.204
 Q4 0.002 0.023 0.193 0.783

B. Between KS3 and 4 results (ages fourteen to sixteen)
 Q1 0.765 0.206 0.027 0.003
 Q2 0.219 0.534 0.227 0.019
 Q3 0.034 0.264 0.502 0.201
 Q4 0.009 0.018 0.208 0.764

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
Notes: Panel A: unweighted N = 13,725, weighted N = 13,476. Panel B: unweighted 
N = 14,073, weighted N = 13,652.
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stages are rare, and the largest persistence in quartile position is at the 
top and bottom.

To investigate how changes in standardized KS test results between 
key stages are related to parents’ education, we use simple regressions 
including lagged standardized KS scores. It should be noted that these 
regressions are purely descriptive. If we were, for instance, aiming to 
estimate a value-added model of test scores (for example, Todd and 
Wolpin 2003, 2007), then the parameter estimates are likely to be incon-
sistent because of persistence in unobserved factors affecting KS results. 
In particular, the coefficient on the lagged KS results is likely to be biased 
upwards. The results of this analysis are shown in table 12.6. Between 
KS2 and KS3, children of parents’ with higher education are more likely 
to improve their position in the KS score distribution. For example, chil-
dren of degree-educated parents have overall KS3 scores one-third of a 
standard deviation higher than children of parents from the lowest edu-
cation group after controlling for their KS2 results. At KS4, however, par-
ents’ education has only a small association with test results conditional 
on KS3 results.8

In sum, it appears that an important contribution to a steeper parents’ 
education profile at age eleven compared with age fourteen is the larger 
chance of improvement in KS results for adolescents with better-educated 
parents.

Other Family Background Influences

A number of other family background factors are correlated with parents’ 
educational attainments and may also influence (or be associated with) 
the child’s schooling achievements. In particular, the LSYPE data indi-
cates that the children of better-educated parents are less likely to live in 
a single-parent family, have fewer siblings, tend to have an older mother, 

Table 12.6    Dynamic Regressions

Parent’s Highest ISCED KS3 Coefficient KS4 Coefficient

3–4 (medium) 0.06 (0.01) -0.04 (0.01)
5b (medium-high) 0.18 (0.01) 0.00 (0.02)
5a/6 (high) 0.33 (0.01) 0.04 (0.02)
Female 0.05 (0.01) 0.16 (0.01)
Lagged standardized 
KS score

0.835 (0.004) 0.797 (0.005)

N 13725 14319
R2 0.795 0.659

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
Note: Standard errors in parentheses.
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Table 12.7    Regression for Standardized Key Stage Results

KS2 (Age 
Eleven) 

Coefficient

KS3 (Age 
Fourteen) 
Coefficient

KS4 (Age 
Sixteen) 

Coefficient

Parent’s highest education
 ISCED 0–2 (low) Ref. Ref. Ref.
 ISCED 3–4 (medium) 0.348 (0.030) 0.330 (0.027) 0.339 (0.030)
 ISCED 5b (medium-high) 0.544 (0.035) 0.584 (0.033) 0.579 (0.035)
 ISCED 5a/6 (high) 0.849 (0.034) 0.964 (0.033) 0.902 (0.034)
 Girl 0.090 (0.017) 0.134 (0.017) 0.245 (0.017)
  Single-parent household  

 (age 14)
0.002 (0.025) -0.041 (0.023) -0.189 (0.025)

 First-born child 0.145 (0.027) 0.166 (0.025) 0.160 (0.026)
  Number of older siblings  

 (age fourteen)
-0.091 (0.012) -0.103 (0.011) -0.108 (0.013)

  Number of younger  
 siblings (age fourteen)

-0.028 (0.010) -0.024 (0.009) -0.021 (0.010)

Mother’s age at child’s birth
 Under twenty Ref. Ref. Ref.
 Twenty to twenty-four 0.200 (0.042) 0.211 (0.037) 0.280 (0.041)
  Twenty-five to  

 twenty-nine
0.380 (0.042) 0.424 (0.038) 0.519 (0.041)

 Thirty to thirty-four 0.479 (0.045) 0.562 (0.041) 0.656 (0.044)
 Thirty-five or older 0.582 (0.051) 0.692 (0.047) 0.787 (0.050)
 Child’s birth weight 0.135 (0.016) 0.124 (0.015) 0.076 (0.015)
  Mother single parent  

 at birth
-0.132 (0.025) -0.168 (0.024) -0.228 (0.026)

  Child went to nursery  
 school

0.100 (0.024) 0.123 (0.023) 0.104 (0.025)

  Number of schools  
  attended (by age  

fourteen)

-0.063 (0.012) -0.036 (0.011) -0.089 (0.012)

Household income quartile (age fourteen)
 Bottom Ref. Ref. Ref.
 Second quartile 0.071 (0.028) 0.077 (0.026) 0.097 (0.028)
 Third quartile 0.145 (0.029) 0.144 (0.028) 0.137 (0.030)
 Top quartile 0.291 (0.0030) 0.356 (0.0030) 0.303 (0.029)
 Unweighted N 14,090 14,319 14,803
 R2 0.201 0.264 0.275

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
Notes: Robust standard errors in parentheses.
*Using sample weights from wave 1 (age fourteen). Equations also contain 
dichotomous variables for missing values on each of the variables other than 
parents’ highest education and sex.
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as worse ones (Burgess et al. 2006). Overall, though, it is location near a 
good school that mainly drives the tendency for poorer children to attend 
poorer quality schools (Burgess and Briggs 2006).

Orthogonal Decomposition

We exploit the link between the LSYPE individual data and the schools 
the children attended at each key stage and the LSYPE multistage strati-
fied sampling scheme. The stratification by school permits identification 
of the variance of a latent school effect influencing individual achieve-
ment. More specifically, key stage attainment in terms of the total score 
for individual i attending school j (yij) is assumed to be given by yij = Xijb 
+ Sj + εij, where Xij is a set of individual (for example, sex) and family vari-
ables (for example, parents’ education); Sj is a school effect assumed to 
be uncorrelated with Xij and the individual effect εij. That is, we perform 
an orthogonal decomposition of family background and school effects. We 
estimate the parameters b and the variances of the school and individual 
effects, the so-called between and within school variances, respectively.14

We focus on a comparison of KS2 and KS3 because we observe a large 
increase in the association between parents’ highest education and school 
achievement between these two stages. Panel A of table 12.8 shows that 

Table 12.8    School Effects: Orthogonal Decomposition

Controls

 
Sex

Sex and Parents’ 
Highest Education

All Family Factors 
and Covariates*

A. Proportion of residual variance attributable to schools
 Key stage 2 0.247  0.183  0.158
 Key stage 3 0.318  0.217  0.134

B. School variances
  KS2: between school  

 variance
0.251  0.162  0.130

  Percentage reduction
   in school variance  

relative to first  
column

 35.3  48.4

  KS3: between school  
 variance

0.339  0.187  0.099

  Percentage reduction in
   school variance rela-

tive to first column

 44.9  70.9

Source: Authors’ calculations based on data from the Longitudinal Study of Young 
People in England (U.K. Data Archive 2010).
Note: *Covariates as in table 12.7.
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Table 13.1    Descriptive Statistics

Italian Sample German Sample

Number of observations
  total 88393 total:  1598
  By years
    1995 26.2
   1998 25.6
   2001 24.3
   2004 23.9

Gender
  Female 52.3 Female 51.5

Parental education
  ISCED 0–2 44.6 ISCED 0–2  8.9
  ISCED 3 41.4 ISCED 3 62.5
  ISCED 4–6 14.0 ISCED 4–6 28.6

achievements at end of primary school (exam results, recommendation)
   Final grades,   

 grade 8 = pass
28.7 Hauptschule (low) 17.2

   Final grades,  
 grade 8 = fair

28.9 realschule (intermediate) 29.8

   Final grades,   
 grade 8 = good

21.3 Gymnasium (high) 35.1

   Final grades,   
 grade 8 = excellent

21.1 Other 17.8

track choice
  Istituto professionale 14.9 Hauptschule (low) 26.3
  Istituto tecnico 41.4 realschule (intermediate) 28.6
  Liceo 32.5 Gymnasium (high) 30.4
  teachers’ school  8.1 Other 14.7
  art school  3.2

Secondary school achievements
  Changed track (up)  2.1 Changed track (up) 18.6
  Changed track (down)  4.9 Changed track (down) 10.1
  repeated grades 22.5 repeated grades 17.7

   Exam results grade 13  
 (out of 100)=60–69

33.6 Grades, age seventeen, 
4.51–6

 2.1

   Exam results grade 13  
 (out of 100)= 70–79

28.3 Grades, age seventeen, 
3.51–4.5

21.9

   Exam results grade 13  
 (out of 100)= 80–89

18.8 Grades, age seventeen, 
2.51–3.5

50.8

   Exam results grade 13  
 (out of 100)= 90–100

19.4 Grades, age seventeen, 
1.51–2.5

23.0

Grades, age seventeen, 
≤1.5

 2.2

12824-13_Ch13_3rdPgs.indd   320 3/26/12   11:47 AM



Intergenerational transmission of Education  321

(ISCED levels 4–6), intermediate education (ISCED level 3), and lower 
education (ISCED levels 0–2). there are noteworthy cross-country differ-
ences in parental education, the distribution for Germany having higher 
percentages of intermediate and high levels of parental education than 
Italy, a fact that resembles evidence from international comparisons of 
educational attainment in adult populations (see OECD 2009, 29). the 
distribution of track choices is similar in the two countries in terms of the 
academic track, while in Italy the percentage of students in the vocational 
(low) track is about half that in Germany. the degree of cross-track mobil-
ity is much higher in Germany than in Italy. One reason is the strict vertical 
hierarchy of the tracks in Germany, which provides a widely acknowl-
edged option to change tracks to adapt to their academic achievements 
or learning outcomes. Furthermore, some students in Germany continue 
with a higher track after graduating in a lower track (for example, mov-
ing on to complete academic-track Gymnasium after successfully com-
pleting the intermediate-track realschule). In Italy, on the other hand, a 
larger percentage of students repeat grades. the percentage of students 
enrolling in university studies is similar in the two countries.

Methods

We investigate the processes determining student outcomes and their 
relationships with parental background using econometric models. 
Because the variables of interest represent individual choices (such as 
school track choice and university enrollment) or outcomes of a qualita-
tive or discrete nature (such as teachers’ recommendations of school track 
or final examination results), we use models for limited dependent vari-
ables that are binary, ordered, or multinomial. throughout the chapter, 
we use logit-type models, in which estimated coefficients can be read as 
the percentage change in the odds.

Our objective is to quantify the associations between parental back-
ground (in terms of education), student outcomes, and the interactions 

Table 13.1    Descriptive Statistics

Italian Sample German Sample

Postsecondary education
  Enrolled at university 58.0 Enrolled in vocational 59.9

Enrolled at university 34.2
   Dropped out of  

 university
13.5

Source: authors’ calculations based on data from IStat (various years) and  
SOEP (2009).
Notes: Figures for Germany are based on both samples if applicable.

Continued
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Results

Our empirical analyses cover educational outcomes during childhood 
and adolescence in Italy and Germany. this includes outcomes before 
initial track choice, initial track choice, grade repetition, and track mobil-
ity during secondary school, student achievement at the end of secondary 
school, and enrollment in post-secondary education.

Outcomes Before Initial Track Choice

table 13.2 presents the results of our econometric analysis, in which we 
investigate the role of parental education in student outcomes at the end 

Table 13.2    Outcomes Preceding Selection into Tracks

 Exam results at the End of Eighth Grade  
(Base = Pass)

a. Italy Fair Good Excellent

Parental education 
(base=ISCED 0–2)

  ISCED3 0.306*** 0.596*** 0.925***
(0.029) (0.033) (0.036)

  ISCED 4–6 0.751*** 1.411*** 2.153***
(0.053) (0.053) (0.053)

Observations 83541
Pseudo R2 0.041

 teachers’ recommendations at End of Primary 
School (Base = Low)

B. Germany Intermediate High Other

Parental education 
(base=ISCED 0–2)

  ISCED3 0.770** 1.946*** 0.461
(0.375) (0.506) (0.481)

  ISCED 4–6 1.510*** 3.512*** 0.993*
(0.457) (0.556) (0.583)

Observations 1300
Pseudo R2 0.103

Source: authors’ calculations based on data from IStat (various years) and SOEP 
(2009).
Notes: Multinomial logit estimates. asymptotically robust standard errors in 
parentheses.
regressions include gender, region, and year dummies and use survey weights. 
P-value = 0.0000 for each model.
* p < .10, ** p < .5, *** p < .01
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Table 13.3    Choice of School Track

a. Italy (Base = Vocational Education); Number of Observations = 85937

technical Education academic-Oriented Education teachers’ School

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Parental education (base=ISCED 0–2)
  ISCED 3 0.581*** 0.512*** 0.574*** 1.617*** 1.465*** 1.616*** 0.798*** 0.756*** 0.558***

(0.028) (0.030) (0.044) (0.033) (0.038) (0.089) (0.050) (0.052) (0.095)
  ISCED 4–6 1.120*** 0.994*** 1.004*** 3.852*** 3.562*** 3.855*** 2.055*** 1.927*** 1.576***

(0.068) (0.071) (0.102) (0.064) (0.072) (0.120) (0.093) (0.096) (0.171)

Final grades, grade 8 (base=pass)
  Fair 0.925*** 0.969*** 1.609*** 1.748*** 0.823*** 0.720***

(0.031) (0.040) (0.047) (0.087) (0.059) (0.081)
  Good 1.757*** 1.783*** 3.351*** 3.526*** 1.649*** 1.564***

(0.046) (0.056) (0.056) (0.091) (0.073) (0.099)
  Excellent 2.345*** 2.414*** 4.793*** 4.977*** 2.267*** 2.003***

(0.068) (0.088) (0.073) (0.109) (0.090) (0.126)
Pseudo R2 0.111 0.194 0.195 0.111 0.194 0.195 0.111 0.194 0.195
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B. Germany (Base = Low); Number of Observations = 1300

Intermediate High Other

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Parental education (base=ISCED 0–2)
  ISCED 3 0.592* 0.270 0.262 1.580*** 0.504 0.474 -0.081 -0.306 -0.323

(0.345) (0.367) (0.363) (0.551) (0.542) (0.561) (0.464) (0.468) (0.470)
  ISCED 4–6 1.313*** 0.871* 0.886 3.332*** 1.889*** 4.092*** 0.761 0.307 0.736

(0.423) (0.449) (0.744) (0.588) (0.595) (1.548) (0.562) (0.595) (0.874)

teachers’ recommendation (base=low)
  Intermediate 2.417*** 2.333*** 3.510*** 4.588*** 1.143*** 1.282***

(0.309) (0.329) (0.850) (1.073) (0.392) (0.427)
  High 1.978*** 2.089*** 7.093*** 8.260*** 1.618*** 1.591***

(0.391) (0.454) (0.852) (1.081) (0.475) (0.572)
  Other 0.731** 0.904** 2.572*** 3.433*** 0.929** 1.003**

(0.358) (0.376) (0.864) (1.114) (0.451) (0.473)

Pseudo R2 0.134 0.356 0.360 0.134 0.356 0.360 0.134 0.356 0.360

Source: authors’ calculations based on data from IStat (various years) and SOEP (2009).
Notes: For Italy, results for art schools not shown. Multinomial logit estimates. asymptotically robust errors in parentheses. 
regressions include gender, region, and year dummies and use survey weights. P-value = 0.0000 for each model. Model 3 contains 
interaction effects as described in the text (reported in online appendix).
* p < .10, ** p < .5, *** p < .01
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Table 13.4    Achievement During Secondary School, Italy

repeated Grades Changed to Higher track Changed to Lower track

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Parental education (base=ISCED 0–2)
  ISCED 3 -0.155*** -0.0188 0.0524 -0.335*** -0.0429 -0.114 -0.128** -0.424*** -0.242***

(0.027) (0.030) (0.054) (0.104) (0.109) (0.157) (0.053) (0.059) (0.075)
  ISCED 4–6 -0.657*** -0.293*** 0.195 0.111 0.708*** 0.708*** -0.347*** -1.018*** -0.716***

(0.044) (0.051) (0.149) (0.162) (0.168) (0.247) (0.076) (0.086) (0.189)

Final grades, grade 8 (base=pass)
  Fair -0.851*** -0.853*** -0.362*** -0.363*** -0.876*** -0.882***

(0.032) (0.032) (0.126) (0.126) (0.064) (0.064)
  Good -1.818*** -1.822*** -0.137 -0.141 -1.691*** -1.699***

(0.046) (0.046) (0.169) (0.170) (0.080) (0.080)
  Excellent -3.019*** -3.021*** -0.090 -0.095 -2.707*** -2.713***

(0.068) (0.068) (0.202) (0.202) (0.105) (0.105)

School track (base=vocational)
  technical 0.706*** 0.727*** -1.791*** -1.812***

(0.034) (0.042) (0.114) (0.150)
   academic  

 oriented
0.911***

(0.046)
1.044***

(0.068)
2.344***

(0.061)
2.506***

(0.084)
   teachers’  

 school
0.423***

(0.067)
0.495***

(0.087)
-2.357***
(0.236)

-2.765***
(0.341)

1.073***
(0.105)

1.124***
(0.138)

Observations   85956     83522    83522    66095    64150  64150  62790 61055     61055
Pseudo R2 0.040 0.148 0.148 0.018 0.107 0.107 0.005 0.134 0.135

Source: authors’ calculations based on data from IStat (various years) and SOEP (2009).
Notes: For Italy, results for art schools not shown. Logit estimates. asymptotically robust standard errors in parentheses. 
regressions include gender, region, and year dummies and use survey weights. P-value = 0.0000 for each model. Model 3 contains 
interaction effects as described in the text (reported in online appendix).
* p < .10, ** p < .5, *** p < .01
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Table 13.5    Achievement During Secondary School, Germany

repeated Grades Changed to Higher track Changed to Lower track

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Parental education (base=ISCED 0–2)
  ISCED 3 0.037 0.138 0.107 1.433*** 1.711*** 1.710*** -0.345 -0.162 -0.167

(0.427) (0.444) (0.438) (0.410) (0.509) (0.517) (0.604) (0.814) (0.817)
  ISCED 4–6 -0.317 -0.099 0.956 2.408*** 3.150*** 3.164*** -1.298* -1.160 -1.226

(0.482) (0.519) (0.727) (0.485) (0.631) (0.671) (0.699) (0.906) (0.962)

teachers’ recommendation (base=low)
  Intermediate 0.071 0.080 2.493*** 2.494*** -2.580*** -2.592***

(0.324) (0.317) (0.450) (0.449) (0.519) (0.516)
  High -0.700* -0.722* 3.981*** 3.981*** -3.418*** -3.432***

(0.384) (0.391) (0.670) (0.669) (0.628) (0.633)
  Other -0.032 -0.086 1.841*** 1.841*** -1.854** -1.853**

(0.373) (0.358) (0.497) (0.498) (0.754) (0.753)

School track (base=low)
  Intermediate -0.101 0.199 -3.443*** -3.437*** -1.388*** -1.432***

(0.325) (0.324) (0.412) (0.451) (0.399) (0.454)
  High 0.063 0.175

(0.402) (0.429)
  Other -0.329 -0.110

(0.384) (0.423)

Observations 1300 1300 1300 667 667 667 752 752 752
Pseudo R2 0.034 0.047 0.059 0.100 0.334 0.334 0.093 0.175 0.175

Source: authors’ calculations based on data from IStat (various years) and SOEP (2009).
Notes: For Italy, results for art schools not shown. Logit estimates. asymptotically robust standard errors in parentheses. regressions 
include gender, region, and year dummies and use survey weights. P-value = 0.0000 for each model. Model 3 contains interaction 
effects as described in the text (reported in online appendix).
* p < .10, ** p < .5, *** p < .01
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Table 13.6    Achievement at End of School Track

Italy, age 18 Germany, age 17

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Parental education (base=ISCED 0–2) Parental education (base=ISCED 0–2)
  ISCED 3 0.284*** 0.126*** 0.0738**   ISCED 3 0.281 0.108 0.066

(0.020) (0.022) (0.036) (0.301) (0.325) (0.328)
  ISCED 4–6 0.839*** 0.475*** 0.188*   ISCED 4-6 0.218 -0.238 -0.232

(0.030) (0.034) (0.106) (0.328) (0.351) (0.570)

Final grades, grade 8 (base=pass) teachers’ recommendation (base=low)
  Fair 0.695*** 0.696***   Intermediate 0.848*** 0.828***

(0.026) (0.026) (0.261) (0.260)
  Good 1.438*** 1.440***   High 1.431*** 1.412***

(0.032) (0.032) (0.313) (0.311)
  Excellent 2.693*** 2.694***   Other 0.276 0.298

(0.038) (0.038) (0.294) (0.297)

repeated grades -0.922*** -0.921*** repeated grades -1.292*** -1.279***
(0.026) (0.026) (0.230) (0.232)

School track (base=vocational) School track (base=low)
  technical -0.338*** -0.361***   Intermediate -0.333 -0.277

(0.025) (0.031) (0.230) (0.240)
  academic-oriented -0.742*** -0.774***   High -0.332 -0.243

(0.033) (0.049) (0.297) (0.331)
  teachers’ school -0.514*** -0.624***   Other -0.345 -0.587

(0.045) (0.067) (0.417) (0.477)

Observations 85956 83518 83518 Observations 1300 1300 1300
Pseudo R2 0.024 0.123 0.123 Pseudo R2 0.028 0.079 0.082

Source: authors’ calculations based on data from IStat (various years) and SOEP (2009).
Notes: For Italy, results for art schools not shown. Ordered logit estimates. asymptotically robust standard errors in parentheses. 
regressions include gender, region, and year dummies and use survey weights. P-value = 0.0000 for each model. Model 3 contains 
interaction effects as described in the text (reported in online appendix).
* p < .10, ** p < .5, *** p < .01
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Table 13.7    Transition to Third Level of Education or Training, Italy

University Enrollment University Dropout

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Parental education (base=ISCED 0–2)
  ISCED 3 1.048*** 0.704*** 0.545*** -0.333*** -0.0828* 0.0267

(0.024) (0.029) (0.049) (0.044) (0.048) (0.097)
  ISCED 4–6 2.655*** 1.577*** 1.344*** -1.241*** -0.580*** -0.520***

(0.048) (0.057) (0.112) (0.071) (0.077) (0.183)

Final grades, grade 8 (base=pass)
  Fair 0.173*** 0.176*** -0.172*** -0.172***

(0.034) (0.034) (0.058) (0.058)
  Good 0.359*** 0.364*** -0.180*** -0.185***

(0.042) (0.042) (0.067) (0.067)
  Excellent 0.523*** 0.526*** -0.374*** -0.377***

(0.054) (0.055) (0.086) (0.086)

repeated grades -0.396*** -0.396*** 0.387*** 0.382***
(0.034) (0.034) (0.056) (0.056)
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School track (base=vocational)
  technical 0.871*** 0.780*** -0.574*** -0.563***

(0.032) (0.041) (0.060) (0.079)
   academic-  

 oriented
3.495***

(0.056)
3.429***

(0.083)
-1.932***
(0.078)

-1.805***
(0.112)

  teachers’ school 1.652*** 1.498*** -1.072*** -0.880***
(0.054) (0.072) (0.099) (0.139)

Exam results, grade 13 (base=60–69)
  70 to 79 0.634*** 0.636*** -0.493*** -0.492***

(0.034) (0.034) (0.056) (0.055)
  80 to 89 1.050*** 1.050*** -0.808*** -0.804***

(0.040) (0.040) (0.064) (0.064)
  90 to 100 1.660*** 1.658*** -1.377*** -1.370***

(0.048) (0.048) (0.071) (0.071)

Observations 85947 83509 83509 43076 42057 42057
Pseudo R2 0.114 0.338 0.338 0.046 0.152 0.152

Source: authors’ calculations based on data from IStat (various years) and SOEP (2009).
Notes: Logit estimates. asymptotically robust standard errors in parentheses. regressions include gender, region, and year 
dummies and use survey weights. results for art school not shown. Model 3 contains interaction effects as described in the text 
(reported in online appendix).
* p < .10, ** p < .5, *** p < .01
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the first and third columns (model 1) of table 13.8 show that post-
secondary choices are strongly associated with parental education. the 
differences by parental education are most pronounced for the likeli-
hood of entry into university. taking into account previous track choice 
and achievement indicators reduces the relevance of parental education 
(columns 2 and 4; model 2).17 Still, parental education is highly relevant, 

Table 13.8    Transition into the Third Level of Education or Training, Germany

      Entry into Vocational training Entry into University

Model 1 Model 2 Model 1 Model 2

Parental education (base=ISCED 0–2)
  ISCED 3 1.706** 1.930** 1.678* 1.747*

(0.841) (0.873) (0.918) (0.926)
  ISCED 4–6 2.560*** 2.416*** 4.478*** 3.257***

(0.938) (0.928) (0.997) (0.993)

repeated grades -0.238 -0.567
(0.622) (0.756)

Grades, age seventeen (base=pass)
  results=fair 1.111* 1.934**

(0.669) (0.773)
  results=good 0.439 1.766**

(0.747) (0.827)

teachers’ recommendation (base=low)
  Intermediate 0.347 0.194

(1.029) (1.160)
  High 0.448 0.686

(1.160) (1.278)
  Other -0.917 -1.439

(0.691) (0.955)

School track (base=low)
  Intermediate 2.095** 5.435***

(1.006) (1.595)
  High 0.467 5.884***

(0.958) (1.575)
  Other -0.036 3.946***

(0.878) (1.472)

Observations 452 452 452 452
Pseudo R2 0.146 0.369 0.146 0.369

Source: authors’ calculations based on data from IStat (various years) and SOEP 
(2009).
Notes: Multinomial logit estimates. asymptotically robust standard errors in 
parentheses. regressions include gender, region, and year dummies and use sur-
vey weights. results for art school not shown.
* p < .10, ** p < .5, *** p < .01
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are also higher in Canada (OECD 2009).1 Finally, life expectancy is greater 
in Canada than in the United States (Thomas and Torrey 2008).

Although both the United States and Canada have relatively high levels 
of inequality amongst rich countries, the trends in inequality have diverged 
substantially over the period covered by our data (see figure 14.1). Canada 
experienced a smaller increase in earnings inequality than the United States 
did in the 1980s, in part because of the strength of Canadian unions, which 
have twice the participation rate of those in the United States. Moreover, 
because the supply of skilled workers in Canada increased in response 
to rising demand in the 1980s relative to the United States, skill premium 
is lower in Canada than the United States, implying a smaller increase in 
Canadian earnings equality over this period (Gottschalk and Joyce 1998; 
Brandolini and Smeeding 2009).2 The unknown relative effects of these 
similarities and differences make it difficult to predict the likely patterns of 
linkages between parent economic position and children’s outcomes in the 
two countries.

In the 1990s, David Card and Richard Freeman (1993) studied differences 
and similarities between Canada and the United States, and documented 
the importance of what may seem to be “small differences.” Their work 
suggests that Canada’s social safety net was more generous than that in the 

Year

Source: Authors’ calculations based on data from Brandolini and Smeeding (2009, 
figure 4.2).
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the two countries in the rich-poor child gap in the probability of entering 
postsecondary education.19

Our results can also be compared with those in chapter 4 in this volume. 
That study presents differences in child outcomes across four nations 
(including the United States and Canada) before formal schooling. In 
these comparisons, the family income and education gradients at young 
ages are smaller in Canada than in the other countries analyzed, includ-
ing the United States, Australia, and England. But though the gaps as well 
as the slopes are smaller in Canada, differences are still substantial in 
cog nitive and sociobehavioral (noncognitive) outcomes that vary by SES 
both in Canada and in the United States before the stages of the life course 
that we study.

One possible explanation for the puzzling pattern in all of these 
studies suggests the answer may lie not in college attendance but in 
college completion. Enrolling in college is not the same as graduating from 
college, and data from the OECD points to a larger widening of overall 
tertiary degree achievements (such as graduating or earning a certificate) 
between the United States and Canada across recent cohorts. Using data 
from 2008, figure 14.2 suggests that in the United States and Canada,  
37 to 38 percent of the age fifty-five to sixty-four cohort had a postsecondary 
degree. However, 39 percent of the age twenty-five to thirty-four cohort did 
in United States, versus 55 percent in Canada—a 13 to 14 point difference. 

Source: Authors’ calculations based on data from OECD (2008).
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Health (both self-reported and reported by parents)
Behavioral scales
Risky behaviors (smoking, drinking, and drugs)

•	 Early adulthood (eighteen to twenty-three years old) (C4)
Postsecondary enrollment
Health (self-reported)

Overview of Parental Income–Children’s 
Attainment Relationships

Table 14.1 presents an overview of the probability of having a positive result 
on each of eight offspring variables spanning three stages of life for both the 
United States and Canada. The table shows the percentage of offspring with 
a positive outcome whose parents are in the bottom and top family income 
quartiles. Three panels are shown in the table. The first panel indicates 
measures of well-being at birth (C0); the second panel shows measures of 
attainments during adolescence (C3: age fifteen for Canada and ages twelve 
through seventeen for the United States); and the third panel shows attain-
ments during early adulthood (C4). These results show simple correlations 
with no controls. They suggest a larger effect of parental income on both 
health and educational attainment in the United States than in Canada.

Table 14.1    Probability of a Positive Outcome

Canada United States

Low 
SES

High 
SES

 
Gap

Low 
SES

High 
SES

 
Gap

C0 outcomes (birth)
 Birth weight greater than 
  2.5 kilograms

93.0 95.7  2.7 93.6 97.6  4.0

 Good health at birth 95.7 96.6  0.9 89.0 95.0  6.0
 Not born four or more weeks early 89.0 91.3  2.3 93.1 96.7  3.6

C3 outcomes (ages twelve to seventeen)
 Never repeat a grade 83.9 95.0 11.1 78.3 95.7 17.4
 Nonsmoking 82.1 87.1  5.0 88.1 92.6  4.5
 Health 79.4 92.0 12.6 52.5 76.1 23.6

C4 outcomes (ages eighteen to twenty-three)
 Postsecondary Enrollment 65.3 84.4 19.1 44.8 92.6 47.8
 Health 65.5 71.3  5.8 55.0 72.2 17.2

Source: Authors’ calculations based on the CDS of the Panel Study of Income 
Dynamics (Institute for Social Research 2009), National Longitudinal Survey of 
Children and Youth (Statistics Canada 2008), and the Youth in Transition Survey 
(Statistics Canada 2007).
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For all three measures of well-being at birth (C0), there are advantages 
for offspring from higher-income families in both countries, but these 
differences are fairly small and similar between the countries. We note, 
however, some differences in the health-at-birth outcome: U.S. children 
display larger parental income gaps than Canadian children.11

For the attainment indicators during adolescence (C3, second panel), 
the United States appears to have a larger high-low income disparity in 
repeating a grade and health. On the other hand, there is little difference 
in the probability of smoking between the two countries.

In the third panel, the pattern of cross-country health disparities is 
continued into early adulthood (C4, ages eighteen through twenty-three). 
We also note that the probability of having any postsecondary education 
varies dramatically between offspring from families with high and low 
incomes for both countries, with the gap being larger in the United States.

In table 14.2, we examine three sets of continuous test score variables 
measured during adolescence (C3) and show the probability of a positive 
outcome (being in the top quartile of test scores).12 U.S. children from 
high-income families are two to five times more likely to be in the top 
test score quartile than are children from low-income families. Again, the 
disparity is smaller in Canada.

We now turn to regression analysis to enable us to better isolate the 
effect of parental income on offspring attainments; in addition, we exam-
ine the sequential pattern of effects as offspring age.

Regression Estimation Results

In our estimation, we use standard multivariate techniques, including ordi-
nary least squares and probit analysis (for categorical outcome variables). 
Offspring health, education, and behavioral outcomes are dependent 

Table 14.2    Probability of Being in the Top Quartile of Test Scores

Canada United States

Low 
SES

High 
SES

 
Gap

Low 
SES

High 
SES

 
Gap

Reading score A  
(letter word)

16.7 34.1 17.4 12.4 41.6 29.2

Reading score B  
(passage comprehension)

16.7 34.1 17.4  7.8 41.2 33.4

Math score 18.1 32.6 14.5  8.5 43.0 34.5

Source: Authors’ calculations based on the CDS of the Panel Study of Income 
Dynamics (Institute for Social Research 2009) and Youth in Transition Survey 
(Statistics Canada 2007).
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Panel A presents estimates for the effect of family income on standard-
ized values of externalizing behavior at C3.15 The coefficient on income is 
of similar magnitude in the two countries when no prior life stage variables 
are included. When prior levels of externalizing behavior are included, 
there is a larger negative income effect for Canada than for the United States 
(-0.13 versus -0.00) measured in standard deviation units.

Although this value is significant only for Canada, the cross-country 
difference between the two coefficients is statistically insignificant at the 
5 percent level. This result appears to be due to the relatively small effect of 
BPI at C2 on BPI at C3 in Canada relative to the United States (for example, 
0.22 for BPI at C2 for Canada versus 0.56 for the United States). This differ-
ence may be related to the fact that the Canadian behavioral index is based 
on self-completed questions at C3 rather than on parental reports at C2.

Panel B shows estimates of the effect of family income on math scores. 
The simple effect of family income on C3 math scores in the United States 
is 0.56, which is larger than that for Canada (0.34); the difference between 
the two coefficients is statistically significant at the 1 percent level. When 
earlier math scores are included, the coefficient on income in the C3 esti-
mation falls to 0.13 for the United States. Most of the effect of family 
income on math scores in the United States appears to occur earlier in  
childhood, with the earlier scores having a large effect of 0.69. In contrast, 
in Canada about two-thirds of the effect of parental income on math scores 
remains when earlier test scores are included in the model (the coefficient 
falls from 0.34 to 0.27). Moreover, earlier math scores have a smaller effect 
on later scores, with a marginal effect of 0.56 (compared with 0.69 for the 
United States).

Table 14.3    Longitudinal Samples Used in Regression Analysis

United States Canada

Cohort A  
(N = 661)

Cohort B  
(N = 561)

Cohort A  
(N = 3,123)

Cohort B  
(N = 1,001)

 
Year

 
Age

Life 
Stage

 
Age

Life 
Stage

 
Year

 
Age

Life 
Stage

 
Age

Life 
Stage

Various  0 C0 NA NA 1994  0–3 C0 7–11 C2
1997 3–6 NA  8–11 C2 1998  4–7 NA 11–15 C3
2002  8–11 C2 13–16 C3 2002  8–11 C2 15–19 NA
2007 13–16 C3 18–21 C4 2006 12–15 C3 19–23 C4

Source: Authors’ calculations based on the CDS of the Panel Study of Income 
Dynamics (Institute for Social Research 2009) and the National Longitudinal 
Survey of Children and Youth (Statistics Canada 2008).
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Table 14.4    Effect of Family Income on Childhood Outcomes at C3

A. Standardized Behavioral Problems Scores

United States Canada

BPI at C3 BPI at C3 BPI at C3 BPI at C3 BPI at C3 BPI at C3

Ln(income) -0.1872* -0.1887* -0.0046 -0.1774* -0.1753* -0.1321*
(0.0546) (0.0547) (0.0434) (0.0570) (0.0573) (0.0561)

C0 low birth weight -0.0599 -0.0561 -0.0692 -0.0943
(0.1437) (0.1116) (0.1035) (0.0977)

C2 behavior scores 0.6419* 0.2208*
(0.0309) (0.0310)

R2 0.0382 0.0385 0.4210 0.0212 0.0215 0.0666

B. Standardized Math Scores

United States Canada

Math at C3 Math at C3 Math at C3 Math at C3 Math at C3 Math at C3

Ln(income) 0.5643* 0.5537* 0.1275* 0.3420* 0.3393* 0.2681*
(0.0504) (0.0501) (0.0403) (0.0512) (0.0509) (0.0439)

C0 low birth weight -0.4265* -0.1366 -0.0880 -0.1434
(0.1316) (0.0961) (0.1139) (0.0871)

C2 math scores 0.6909* 0.5574*
(0.0284) (0.0298)

R2 0.2122 0.2246 0.5936 0.2955 0.2959 0.4555
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C. Poor Health

United States Canada

Health at C3 Health at C3 Health at C3 Health at C3 Health at C3 Health at C3

Ln(income) -0.0394* -0.0394* -0.0362 -0.0089* -0.0090* -0.0080
(0.0196) (0.0197) (0.0197) (0.0045) (0.0046) (0.0049)

C0 low birth weight -0.0041 -0.0069 0.0061 0.0063
(0.0450) (0.0497) (0.0042) (0.0040)

C2 poor health 0.0738 0.0587*
(0.0995) (0.0547)

Pseudo R2 0.0241 0.0241 0.0270 0.0669 0.0692 0.0801

Source: Authors’ calculations based on the CDS of the Panel Study of Income Dynamics (Institute for Social Research 2009) and the 
National Longitudinal Survey of Children and Youth (Statistics Canada 2008).
Note: Standard errors in parentheses.
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For Canada, the simple relationship between family income and college 
attendance (0.236) falls to 0.213 when earlier math scores are included  
in the model. Although the controlled effect of family income is similar 
for the United States and Canada, prior math scores are not as closely related 
to family income in Canada, hence the marginal effect of parental income 
falls less. It is reasonable to suggest that the effect of parental background 
on earlier educational performance is less than in the United States.

Table 14.5    Effect of Family Income on College Attendance at C4

United States Canada

Attend 
College

Attend 
College

Attend 
College

Attend 
College

Attend 
College

Attend 
College

A. With and without controlling for childhood externalizing behavior in C2
 Ln(income) 0.2711* 0.2489* 0.2456* 0.2357* 0.2199* 0.2176*

(0.0386) (0.0321) (0.0381) (0.0377) (0.0380) (0.0388)
 C2 behavior -0.0875* -0.0510* -0.0990* -0.0916*

(0.0217) (0.0257) (0.0253) (0.0258)
 C3 behavior -0.0697* -0.0313*

(0.0269) (0.0212)
 Pseudo R2 0.1991 0.2397 0.2592 0.1010 0.1381 0.1414

B. With and without controlling for math scores in C2

 Ln(income) 0.2711* 0.2093* 0.1894* 0.2357* 0.2320* 0.2133*
(0.0386) (0.0384) (0.0407) (0.0377) (0.0407) (0.0419)

 C2 math scores 0.1102* 0.0575* 0.1433* 0.0801
(0.0228) (0.0293) (0.0371) (0.0422)

 C3 math scores 0.0836* 0.1190*
(0.0389) (0.0351)

 Pseudo R2 0.1991 0.2498 0.2682 0.1010 0.1342 0.1581

C. With and without controlling for poor health in C2

 Ln(income) 0.2711* 0.2697* 0.2726* 0.2357* 0.2330* 0.2298*
(0.0386) (0.0388) (0.0389) (0.0377) (0.0378) (0.0405)

 C2 poor health -0.0511 -0.0104 0.1954 0.1506
(0.1726) (0.1446) (0.1556) (0.1562)

 C3 poor health -0.2117 0.1669
(0.1461) (0.1676)

 Pseudo R2 0.1991 0.1995 0.2067 0.1010 0.1024 0.1034

Source: Authors’ calculations based on the CDS of the Panel Study of Income 
Dynamics (Institute for Social Research 2009) and National Longitudinal Survey 
of Children and Youth (Statistics Canada 2008).
Notes: C2 is ages seven to eleven, C3 is ages twelve to seventeen, and C4 is ages 
eighteen to twenty-three.
Standard errors in parentheses.
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Controls for Multiple C2 and C3 Attainments

In table 14.6, we present additional results on the impact of family income 
on the probability of attending a postsecondary institution by estimating 
a series of probit models with controls for multiple intervening childhood 
variables. Panel A shows marginal effects for the United States, and panel B 
marginal effects for Canada.

The striking result from table 14.6 is the similarity of the effect of fam-
ily income on the probability of attending college. As shown above, the 
uncontrolled coefficient is 0.271 in the United States and 0.236 for Canada; 
it is statistically significant in both countries. Table 14.6 further shows a 
remarkable similarity in the coefficients on family income when controls 
for several C2 and C3 variables are included in the estimation. We are 
unable to reject the hypothesis that the income coefficient is the same in 
the two countries in any of the model specifications.

Table 14.6     Effect of Family Income on the Probability of  
College Attendance (C4)

A. United States

Ln income 0.2712*
(0.0386)

0.1844*
(0.0379)

0.1667* 
(0.0376)

0.1790* 
(0.0390)

0.1642* 
(0.0384)

Math at C2 0.1006* 
(0.0228)

0.0464 
(0.0273)

0.0883* 
(0.0221)

0.0447 
(0.0268)

BPI at C2 -0.0806* 
(0.0209)

-0.0530* 
(0.0244)

-0.0752* 
(0.0221)

-0.0492* 
(0.0249)

Bad health at C2 -0.0104 
(0.1432)

-0.0172 
(0.1389)

-0.0192 
(0.1505)

-0.0274 
(0.1484)

Excellent health at C2 0.0463 
(0.0442)

0.0254 
(0.0410)

0.0438 
(0.0434)

0.0220 
(0.0407)

Math at C3 0.0835* 
(0.0373)

0.0724* 
(0.0349)

BPI at C3 -0.05340* 
(0.02230)

-0.0515* 
(0.0236)

Bad health at C3 -0.0907 
(0.1274)

-0.0664 
(0.1313)

Excellent health at C3 0.0499 
(0.0411)

0.0652 
(0.0382)

Repeat at C3 -0.2528* 
(0.1053)

-0.2051* 
(0.1062)

Drink at C3 0.0218 
(0.0526)

0.0264 
(0.0503)

Pot at C3 -0.0328 
(0.0618)

-0.0144 
(0.0572)

Pseudo R2 0.1991 0.2879 0.3285 0.3083 0.3426
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Part of the effect of parental income is on the earlier outcomes (such as 
math scores and behavior problems), and these earlier outcomes impact 
the college attendance probability. However, in both countries, the effect 
of income has a significant impact even when these earlier outcomes are 
included, indicating a positive effect of income beyond outcomes early 
in life.

Possible Nonlinear Effects

Panel A of table 14.7 presents probit model estimates that explore the 
possible nonlinear effect of family income on postsecondary attendance. 

B. Canada

Ln income 0.2357*
(0.0377)

0.2187*
(0.0403)

0.1875* 
(0.0421)

0.1692* 
(0.0433)

0.1404* 
(0.0434)

Math at C2 0.1228* 
(0.0347)

0.0589 
(0.0391)

0.1292* 
(0.0386)

0.0673 
(0.0439)

BPI at C2 -0.0843* 
(0.0250)

-0.0774* 
(0.0262)

-0.0903* 
(0.0272)

-0.0886* 
(0.0285)

Bad health at C2 -0.2628 
(0.1598)

-0.2033 
(0.1837)

-0.4239* 
(0.1656)

-0.3586* 
(0.1876)

Excellent health at C2 0.0334 
(0.0464)

-0.0811 
(0.0483)

0.0743 
(0.0482)

-0.1129* 
(0.0509)

Math at C3 0.1197* 
(0.0323)

0.1066* 
(0.0337)

BPI at C3 -0.0091 
(0.0211)

0.0099 
(0.0248)

Bad health at C3 -0.0498 
(0.1547)

-0.2240 
(0.2284)

Excellent health at C3 0.1066* 
(0.0484)

0.0863 
(0.0539)

Repeat at C3 -0.5662* 
(0.1383)

-0.5498* 
(0.1653)

Drink at C3 -0.1359* 
(0.0562)

-0.1379* 
(0.0551)

Pot at C3 -0.0623 
(0.0776)

-0.0682 
(0.0798)

Pseudo R2 0.1010 0.1626 0.1936 0.2094 0.2354

Source: Authors’ calculations based on the CDS of the Panel Study of Income 
Dynamics (Institute for Social Research 2009) and National Longitudinal Survey 
of Children and Youth (Statistics Canada 2008).
Notes: C2 is ages seven to eleven, C3 is ages twelve to seventeen, and C4 is ages 
eighteen to twenty-three.
Standard errors in parentheses.

Table 14.6    Continued
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Table 14.7    Effects of Family Income on Probability of College Attendance (C4), Further Results

United States Canada

 
Model with  

only SES

Model with  
SES and  

C2 Variables

Model with  
SES, C2, and  
C3 Variables

 
Model with  

only SES

Model with  
SES and  

C2 Variables

Model with  
SES, C2, and  
C3 Variables

A. Nonlinear effects of income
 Income in bottom quintile -0.2808* -0.1866* -0.1580* -0.0613 -0.0375 0.0138

(0.0655) (0.0631) (0.0628) (0.0533) (0.0503) (0.0557)
 Income in top quintile 0.1942* 0.1164 0.0886 0.2414* 0.2517* 0.1973*

(0.0485) (0.0607) (0.0615) (0.0457) (0.0419) (0.0462)
 Pseudo R2 0.1391 0.2573 0.3149 0.0978 0.1708 0.2428

B. Parental education (comparison group is ISCED 3 or 4)
 ISCED 0–2 -0.2162* -0.1745 -0.1487* -0.2395 -0.1581 -0.1982

(0.1102) (0.0962) (0.0991) (0.1332) (0.1384) (0.1476)
 ISCED 5b 0.1491* 0.1056* 0.0861* 0.0922 0.0976* 0.0537

(0.0405) (0.0413) (0.0440) (0.0505) (0.0480) (0.0565)
 ISCED 5a or 6 0.2877* 0.2091* 0.2010* 0.1633* 0.1707* 0.0710*

(0.0403) (0.0454) (0.0397) (0.0570) (0.0523) (0.0622)
 Pseudo R2 0.1761 0.2895 0.3501 0.0774 0.1449 0.2285

Source: Authors’ calculations based on the CDS of the Panel Study of Income Dynamics (Institute for Social Research 2009) and 
National Longitudinal Survey of Children and Youth (Statistics Canada 2008).
Notes: C2 is ages seven to eleven, C3 is ages twelve to seventeen, and C4 is ages eighteen to twenty-three. The control variables include 
all of the variables in table 14.6 but use different measures of parental SES. The first and second columns of table 14.7 correspond to 
the first and second columns of table 14.6; the last column in table 14.7 corresponds to the last column in table 14.6.
Standard errors in parentheses.
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Table 15.1     Means and Difference in Means of Selected Variables by Length 
of Degree

 
 
 

 
 

Control Group: Long Degrees  
in Time

Control Group: 
Long Degrees with 
One Year of Delay 

at Maximum

Long Short Long

Variable A B A-B C C-B

Selected independent variables
 Socioeconomic status
  HISCED 1–2 0.224 0.274 -0.051*** 0.240 -0.035***
  HISCED 3–4 0.412 0.453 -0.041*** 0.420 -0.033***
  HISCED 5–6 0.365 0.272 0.092*** 0.340 0.068***
 Secondary school type
  Scientific lyceum 0.469 0.424 0.046*** 0.443 0.019*
  Classical lyceum 0.223 0.154 0.070*** 0.222 0.068***
  Language lyceum 0.050 0.048 0.002 0.050 0.002
  Art school 0.011 0.013 -0.001 0.014 0.001
  Pedagogic school 0.070 0.076 -0.006 0.073 -0.004
  Technical school 0.161 0.250 -0.089*** 0.185 -0.065***
  Vocational school 0.015 0.036 -0.021*** 0.014 -0.022***
  Secondary school  

 final grade
51.413 51.140 0.273 50.837 -0.303**

 Gender (men)
  Women 0.665 0.600 0.065*** 0.643 0.043***
 Age (twenty-four  
  or younger)
   Twenty-five to  

 twenty-nine
0.524 0.174 0.350*** 0.661 0.487***

Outcome variables
 Degree final grade (66–111) 105.487 103.665 1.822*** 104.579 0.914***
 Log hourly wage 2.072 2.039 0.034*** 2.065 0.026***
  Fraction enrolled in PG  

 education
0.415 0.704 -0.289*** 0.389 -0.315***

  Job satisfaction about  
 wage (1–4)

2.655 2.732 -0.078*** 2.635 -0.097***

Source: Authors’ calculations based on data from ISTAT (2007).
Notes: Means and significance levels are computed using ISTAT sampling weights. 
The sample using the first control group includes 15,824 observations (6,554 grad-
uates with long degrees and 9,270 with short degrees), the one using the second 
control group 20,105 observations (10,835 graduates with long degrees and 9,270 
with short degrees). For the first sample the weighted proportion of short-degree 
graduates is 55.76 percent and for the second sample 40.92 percent. 
*p < .10, **p < .05, ***p < .01

12824-15_Ch15_4thPgs.indd   379 3/26/12   11:48 AM



Table 15.2    Probability to Continue in Postgraduate Education

Control Group: Long Degrees in Time Control Group: Long Degrees with One Year of Delay at Maximum

All Men Women All Men Women

1 2 3 4 5 6 7 8 9 10 11 12

Short degree (SD) 1.637*** 1.075*** 1.406*** 1.548*** 2.128*** 1.269*** 1.679*** 1.240*** 1.482*** 1.611*** 2.227*** 1.333***
(0.074) (0.107) (0.110) (0.193) (0.234) (0.202) (0.063) (0.090) (0.094) (0.188) (0.245) (0.172)

HISCED 3–4 0.148** -0.208* -0.143 -0.113 0.201 -0.295* 0.154** -0.055 -0.027 0.003 0.351*** -0.163*
(0.068) (0.124) (0.122) (0.102) (0.192) (0.157) (0.060) (0.087) (0.087) (0.069) (0.131) (0.087)

HISCED 5–6 0.484*** -0.037 0.168 0.218* 0.238 0.160 0.482*** 0.170* 0.294*** 0.347*** 0.363*** 0.365***
(0.080) (0.122) (0.124) (0.128) (0.160) (0.156) (0.070) (0.092) (0.094) (0.082) (0.112) (0.095)

Degree final 0.021*** 0.021*** 0.027*** 0.025*** 0.034*** 0.021*** 0.032*** 0.032*** 0.031*** 0.028*** 0.032*** 0.026***
 grades (0.004) (0.004) (0.005) (0.004) (0.005) (0.007) (0.004) (0.004) (0.004) (0.003) (0.005) (0.006)
HISCED 3–4 * SD 0.600*** 0.466*** 0.441*** 0.175 0.578*** 0.473*** 0.377*** 0.359*** 0.069 0.455***

(0.140) (0.140) (0.123) (0.251) (0.175) (0.110) (0.111) (0.092) (0.187) (0.119)
HISCED 5–6 * SD 1.092*** 0.796*** 0.743*** 0.513** 0.890*** 0.925*** 0.727*** 0.683*** 0.472** 0.718***

(0.145) (0.148) (0.158) (0.217) (0.189) (0.122) (0.125) (0.125) (0.194) (0.143)
Majors fixed  
 effects

yes yes yes yes yes yes yes yes

Institutions fixed  
 effects

yes yes yes yes yes yes

Pseudo R2 0.151 0.156 0.198 0.213 0.288 0.193 0.144 0.147 0.183 0.196 0.269 0.174
Number of 
 observations

15,824 15,824 15,824 15,809 6,586 9,207 20,105 20,105 20,105 20,086 8,533 11,540

Source: Authors’ calculations based on data from ISTAT (2007).
Notes: The dependent variable is a dummy indicator that takes value one if an individual is enrolled in postgraduate education and zero otherwise. All models are 
estimated with logit, and the table reports logit coefficients. Estimates use probability weights. Heteroskedasticity robust standard errors in parentheses. Errors 
are clustered by HEIs in the model using HEIs fixed effects. The sample includes only individuals who found their current work after university graduation. 
The models also include controls for age, gender (except the gender specific regressions), secondary school track, upper secondary school final grade, grade by 
track interactions, and dummies for working while studying and being a switcher (to the new system). Job characteristics are two dummies for part-time (versus 
full-time) and temporary (versus permanent) jobs, respectively. See the online appendix for a detailed description of the variables.
*p < .10, **p < .05, ***p < .01
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Table 15.3    Log Hourly Wages

Control Group: Long Degrees in Time Control Group: Long Degrees with One Year of Delay at Maximum

All Men Women All Men Women

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Short degree (SD) -0.033*** -0.005 -0.076*** -0.074** -0.071** -0.120*** -0.052 -0.023* 0.005 -0.073*** -0.066** -0.065** -0.093** -0.055*
(0.012) (0.022) (0.022) (0.034) (0.034) (0.045) (0.035) (0.012) (0.019) (0.020) (0.032) (0.032) (0.046) (0.030)

HISCED 3–4 0.005 0.016 0.010 0.007 0.009 -0.061 0.036 0.002 0.008 0.007 0.006 0.008 -0.029 0.022
(0.013) (0.026) (0.025) (0.029) (0.029) (0.046) (0.030) (0.013) (0.021) (0.020) (0.025) (0.025) (0.038) (0.026)

HISCED 5–6 -0.013 0.023 0.012 0.008 0.013 -0.001 0.012 -0.010 0.017 0.012 0.013 0.017 0.001 0.023
(0.014) (0.025) (0.025) (0.027) (0.027) (0.043) (0.036) (0.014) (0.021) (0.020) (0.019) (0.018) (0.037) (0.022)

Degree final 0.002*** 0.002** 0.001 0.001 0.001 0.001 0.001 0.002** 0.002** 0.001 0.000 0.000 0.001 0.001
 grade (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
HISCED -0.018 0.006 0.009 0.006 0.099* -0.033 -0.015 0.006 0.005 0.002 0.067 -0.024
 3–4 * SD (0.029) (0.028) (0.036) (0.036) (0.054) (0.038) (0.024) (0.023) (0.031) (0.032) (0.046) (0.034)
HISCED -0.069** -0.015 -0.014 -0.016 -0.001 -0.015 -0.075*** -0.022 -0.028 -0.029 -0.004 -0.038
 5–6 * SD (0.028) (0.028) (0.034) (0.034) (0.046) (0.042) (0.025) (0.024) (0.029) (0.030) (0.040) (0.031)
Majors fixed  
 effects

yes yes yes yes yes yes yes yes yes yes

Institutions  
 fixed effects

yes yes yes yes yes yes yes yes

Job characteristics yes yes

R2 0.075 0.076 0.151 0.170 0.186 0.197 0.182 0.057 0.059 0.117 0.136 0.157 0.156 0.152
Number of 
 observations

7,724 7,724 7,724 7,719 7,719 3,177 4,542 10,142 10,142 10,142 10,135 10,135 4,403 5,732

Source: Authors’ calculations based on data from ISTAT (2007).
Notes: The dependent variable is log hourly wage in 2007 euros. All models are estimated with OLS. Estimates use probability weights. Heteroskedasticity robust 
standard errors in parentheses. Errors are clustered by HEIs in the model using HEIs fixed effects. The sample includes only individuals who found their current job 
after university graduation. The models also include controls for age, gender (except the gender specific regressions), secondary school track, upper secondary school 
final grade, grade by track interactions, dummies for working while studying and being a switcher (to the new system), and region where the individual works. 
Job characteristics are two dummies for part-time (versus full-time) and temporary (versus permanent) jobs, respectively. See the online appendix for a detailed 
description of the variables.
*p < .10, **p < .05, ***p < .01
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Reform of Higher Education and Social Gradients  387

saw that short degrees produce significant negative wage premia com-
pared with long degrees, which may also explain why individuals from 
privileged backgrounds who obtained a short degree tend to enroll in 
the second tier. In particular, although the 3+2 reform reduced the time 
needed to obtain an undergraduate degree, it increased the time needed 
to acquire an educational title comparable to the old laurea (masters’ 
level) generally by one year. Hence, credit constraints are more likely to 
be binding for poor background individuals now than in the past, and 
opportunity costs are also likely higher, when deciding to enroll in pro-
grams providing a M.A. level of education.

As a way of providing further evidence that this is likely the case, 
we exploit one institutional feature of the reform to understand who 
would choose to enroll in short (rather than long) degrees if the educa-
tional system offered both types of degrees simultaneously. As discussed, 
individuals enrolling in the old system in the years immediately before 
the reform were offered the alternative to switch to the new system, that 
is, to shorter degrees that were not available at the time of their enroll-
ment.10 Therefore we can estimate a model of the probability to switch 
from long to short degree courses for those graduates who enrolled in 
HE before the reform was in place. Table 15.4 shows the estimates of a 

Table 15.4    Probability of Switching to a Short Degree

 
Long Degrees in Time

Long Degrees with One Year of 
Delay at Maximum

All Men Women All Men Women

HISCED 3–4 -0.044 0.007 -0.086 -0.035 0.064 -0.106
(0.093) (0.136) (0.123) (0.084) (0.125) (0.112)

HISCED 5–6 -0.447*** -0.352** -0.526*** -0.423*** -0.362** -0.477***
(0.111) (0.155) (0.151) (0.103) (0.148) (0.142)

Pseudo R2 0.086 0.103 0.077 0.087 0.106 0.078
Number of 
 observations

8,547 3,467 5,080 12,828 5,415 7,413

Source: Authors’ calculations based on data from ISTAT (2007).
Notes: The dependent variable is a dummy variable taking on value one if an individual 
enrolled in the old system switched to a short degree and zero otherwise. All models 
are estimated with logit, and the table reports the logit coefficients. Estimates use prob-
ability weights. Heteroskedasticity robust standard errors in parentheses. The models 
also include controls for age, gender (except the gender specific regressions), second-
ary school track, upper secondary school final grade, grade by track interactions, and a 
dummy for working while studying. See the online appendix for a detailed description 
of the variables.
*p < .10, **p < .05, ***p < .01
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Source: Author’s calculations based on SOEP version 26, years 2006 to 2008 
(SOEP 2010).
Note: The IQ test for adolescents consists of sixty individual tasks and allow for a 
total time of twenty-seven minutes. The IQ test for young adults includes two 
ultra-short tests lasting ninety seconds each (see online appendix).
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Figure 16.1    Children’s IQ Test Scores According to Parental Education
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Transmission of Cognitive and Noncognitive Skills  401

Table 16.1    Transmission of Cognitive and Noncognitive Skills

Adolescent Children Young Adult Children

All Sons All Sons

Cognitive skills

 Fluid intelligence
  Test score parents 0.134* — 0.522*** —

(0.070) — (0.044) —
  Test score father — 0.028 — 0.388***

— (0.129) — (0.077)
  Adjusted R2 0.009 0.011 0.240 0.150
 Crystallized 
  intelligence
  Test score parents 0.180*** — 0.531*** —

(0.065) — (0.044) —
  Test score father — 0.214** — 0.421***

— (0.099) — (0.072)
  Adjusted R2 0.023 0.038 0.246 0.192
 General intelligence
  Test score parents 0.237*** — 0.556*** —

(0.070) — (0.043) —
  Test score father — 0.203* — 0.424***

— (0.111) — (0.076)
  Adjusted R2 0.036 0.026 0.281 0.185

Noncognitive skills

 Openness
  Test score parents 0.173*** — 0.245*** —

(0.025) — (0.017) —
  Test score father — 0.166*** — 0.310***

— (0.043) — (0.032)
  Adjusted R2 0.038 0.026 0.083 0.093
 Conscientiousness
  Test score parents 0.146*** — 0.226*** —

(0.024) — (0.017) —
  Test score father — 0.159*** — 0.245***

— (0.042) — (0.031)
  Adjusted R2 0.030 0.024 0.068 0.061
 Extraversion
  Test score parents 0.168*** — 0.193*** —

(0.026) — (0.019) —
  Test score father — 0.140*** — 0.201***

— (0.043) — (0.033)
  Adjusted R2 0.034 0.018 0.043 0.037

(Table continues on p. 402.)
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402  From Parents to Children

Table 16.1    Transmission of Cognitive and Noncognitive Skills

Adolescent Children Young Adult Children

All Sons All Sons

 Agreeableness
  Test score parents 0.163*** — 0.224*** —

(0.025) — (0.017) —
  Test score father — 0.146*** — 0.206***

— (0.041) — (0.031)
  Adjusted R2 0.034 0.021 0.070 0.045
 Neuroticism
  Test score parents 0.147*** — 0.206*** —

(0.025) — (0.018) —
  Test score father — 0.162*** — 0.209***

— (0.045) — (0.034)
  Adjusted R2 0.028 0.022 0.055 0.039
 LOC: internal
  Test score parents 0.116*** — 0.214*** —

(0.023) — (0.017) —
  Test score father — 0.085** — 0.191***

— (0.042) — (0.032)
  Adjusted R2 0.021 0.006 0.065 0.036
 LOC: external
  Test score parents 0.220*** — 0.265*** —

(0.022) — (0.016) —
  Test score father — 0.215*** — 0.282***

— (0.040) — (0.031)
  Adjusted R2 0.075 0.050 0.107 0.085

Number of observations 
(cognitive skills)

280 90 446 141

Number of observations 
(noncognitive skills)

1184 518 2228 892

Source: Author’s calculations based on data from SOEP version 26, years 2005 to 
2008 (SOEP 2010).
Notes: Dependent variables: age-standardized scores of the child’s skill measures. 
The first three dependent variables include cognitive skill measures (fluid intel-
ligence, crystallized intelligence, general intelligence); the other dependent vari-
ables comprise noncognitive skill measures (Big Five, locus of control).
“Test score parents” refers to the average of parents’ age-standardized test scores 
when test scores for both parents are available.
Fluid intelligence refers to the coding speed of young adult children and parents 
(symbol correspondence test) and to the abstract reasoning of adolescent children 
(matrix test). Crystallized intelligence refers to the word fluency of young adult 
children and parents (animal-naming task) and to the verbal and numerical skills 
of adolescent children (word analogies, arithmetic operations). General intelli-
gence combines fluid and crystallized intelligence measures.
Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1

Continued
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Table 16.2    Parental Education and Cognitive Skills of Adolescents and Young Adults

Fluid 
Intelligence

Crystallized 
Intelligence

General 
Intelligence

Fluid 
Intelligence

Crystallized 
Intelligence

General 
Intelligence

Adolescents
 Medium-educated parents 0.444*

(0.227)
0.628***

(0.223)
0.643***

(0.227)
0.404*

(0.227)
0.563**

(0.222)
0.568**

(0.226)
 Highly educated parents 1.013***

(0.233)
1.198***

(0.229)
1.289***

(0.233)
0.956***

(0.234)
1.069***

(0.232)
1.127***

(0.235)
 Test score parents — — — 0.127** 0.145** 0.191***

— — — (0.062) (0.060) (0.063)
 Constant -0.691*** -0.839*** -0.928*** -0.633*** -0.744*** -0.795***

(0.216) (0.212) (0.216) (0.216) (0.212) (0.216)
 Adjusted R2 0.091 0.109 0.127 0.098 0.122 0.146
 Observations 280 280 280 280 280 280
Young adults
 Medium-educated parents 0.137

(0.210)
-0.071
(0.212)

-0.016
(0.212)

-0.094
(0.186)

-0.122
(0.184)

-0.184
(0.182)

 Highly educated parents 0.361*
(0.214)

0.093
(0.216)

0.233
(0.216)

0.003
(0.191)

-0.157
(0.188)

-0.130
(0.187)

 Test score parents — — — 0.517*** 0.536*** 0.555***
— — — (0.045) (0.045) (0.044)

 Constant -0.175 0.005 -0.059 0.103 0.110 0.171
(0.200) (0.203) (0.203) (0.178) (0.176) (0.174)

 Adjusted R2 0.010 0.002 0.010 0.238 0.243 0.280
 Observations 446 446 446 446 446 446

Source: Author’s calculations based on SOEP version 26, years 2005 to 2008 (SOEP 2010).
Notes: Dependent variable: age-standardized scores of the child’s skill measure.
“Test score parents” refers to the average of parents’ age-standardized test scores when test scores for both parents are available.
Reference group: low-educated parents
Fluid intelligence refers to the coding speed of parents and young adult children (symbol correspondence test) and to the abstract reasoning of ado-
lescents (matrix test). Crystallized intelligence refers to the word fluency of parents and young adults (animal-naming task) and to the verbal and 
numerical skills of adolescents (word analogies, arithmetic operations). General intelligence combines fluid and crystallized intelligence measures.
Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
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Table 16.3    Parental Education and Noncognitive Skills of Adolescent Children

Internal 
LOC

External 
LOC

 
Openness

 
Conscientiousness

 
Extraversion

 
Agreeableness

 
Neuroticism

A.
 Medium-educated parents -0.185 -0.0733 -0.049 0.014 -0.203 0.084 0.145

(0.126) (0.127) (0.128) (0.128) (0.127) (0.128) (0.128)
 Highly educated parents 0.007 -0.420*** 0.158 -0.048 -0.130 0.082 0.018

(0.128) (0.130) (0.130) (0.130) (0.129) (0.131) (0.130)
 Constant 0.115 0.217* -0.012 0.023 0.181 -0.078 -0.093

(0.120) (0.122) (0.122) (0.122) (0.121) (0.123) (0.122)
 Adjusted R2 0.008 0.028 0.008 0.001 0.001 0.001 0.003

B.
 Medium-educated parents -0.226* 0.060 -0.121 -0.021 -0.238* 0.057 0.151

(0.124) (0.123) (0.126) (0.126) (0.125) (0.126) (0.126)
 Highly educated parents -0.048 -0.157 0.036 -0.056 -0.164 0.057 0.066

(0.127) (0.127) (0.129) (0.128) (0.127) (0.128) (0.129)
 Test score parents 0.131*** 0.217*** 0.173*** 0.157*** 0.168*** 0.185*** 0.144***

(0.021) (0.021) (0.023) (0.023) (0.024) (0.023) (0.024)
 Constant 0.156 0.025 0.074 0.040 0.207* -0.075 -0.113

(0.119) (0.119) (0.120) (0.120) (0.119) (0.120) (0.121)
 Adjusted R2 0.036 0.101 0.048 0.032 0.035 0.044 0.029

Observations 1184 1184 1184 1184 1184 1184 1184

Source: Author’s calculations based on SOEP version 26, years 2005 to 2008 (SOEP 2010).
Notes: Dependent variable: age-standardized scores of the child’s skill measure.
“Test score parents” refers to the average of parents’ age-standardized test scores when test scores for both parents are available.
Reference group: low-educated parent.
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Table 16.4     Parental Education and Noncognitive Skills of Young Adult Children

Internal 
LOC

External 
LOC

 
Openness

 
Conscientiousness

 
Extraversion

 
Agreeableness

 
Neuroticism

A.
 Medium-educated parents -0.267** -0.072 0.281** 0.200 0.171 -0.017 -0.036

(0.129) (0.128) (0.132) (0.132) (0.134) (0.133) (0.132)
 Highly educated parents -0.274** -0.238* 0.422*** 0.084 0.231* -0.062 -0.048

(0.130) (0.129) (0.133) (0.133) (0.134) (0.133) (0.133)
 Constant 0.263** 0.105 -0.317** -0.166 -0.189 0.033 0.026

(0.126) (0.125) (0.129) (0.129) (0.130) (0.129) (0.129)
 Adjusted R2 0.001 0.007 0.007 0.003 0.001 0.001 0.001

B.
 Medium-educated parents -0.262** 0.051 0.197 0.196 0.180 -0.012 -0.083

(0.124) (0.125) (0.127) (0.127) (0.131) (0.128) (0.129)
 Highly educated parents -0.279** -0.050 0.254** 0.122 0.236* -0.056 -0.054

(0.124) (0.126) (0.128) (0.128) (0.132) (0.129) (0.129)
 Test score parents 0.236*** 0.208*** 0.233*** 0.224*** 0.188*** 0.220*** 0.204***

(0.017) (0.017) (0.018) (0.018) (0.019) (0.017) (0.018)
 Constant 0.257** -0.043 -0.196 -0.187 -0.209 0.012 0.058

(0.121) (0.122) (0.124) (0.124) (0.128) (0.125) (0.125)
 Adjusted R2 0.085 0.070 0.080 0.070 0.041 0.067 0.053

 Observations 2228 2228 2228 2228 2228 2228 2228

Source: Author’s calculations based on SOEP version 26, years 2006 to 2008 (SOEP 2010).
Notes: Dependent variable: age-standardized scores of the child’s skill measure.
“Test score parents” refers to the average of parents’ age-standardized test scores when test scores for both parents are available.
Reference group: low-educated parents.
Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
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Table 16.5     Cross-National Comparison of Intergenerational Skill Transmission, Correlation Coefficients

Germany Norway Sweden United States United Kingdom

Adolescent 
Children

Young Adult 
Children

Young Adult 
Children

Young Adult 
Children

Young-Adolescent 
Children

Young-Adolescent 
Children

General intelligence
 Father-son 0.20 0.42 0.38 0.35 — —
 Parent-child 0.24 — — — 0.31 —
Crystallized  
intelligence

 Mother-daughter 0.19 (0.09) — — — 0.22–0.24 —
 Mother-son 0.19 (0.09) — — — 0.15–0.20 —
 Parent-child 0.24 — — — — 0.08–0.25
Personality traits
 Mother-daughter 0.14–0.32 — — — 0.07–0.10 —
 Mother-son 0.13–0.22 — — — insign. —
Locus of control
 Mother-daughter 0.14 (internal) 

0.32 (external)
— — — 0.07 (mastery) —

 Mother-son 0.14 (internal) 
0.22 (external)

— — — insign. —

Sources: [Germany] Author’s calculations based on data from SOEP (2010); Author’s compilation of data from [Norway] Black, 
Devereux, and Salvanes (2009), [Sweden] Björklund, Eriksson, and Jäntti (2010), [United States] Agee and Crocker (2002), Mayer  
et al. (2004), Duncan et al. (2005), and [United Kingdom] Brown, McIntosh, and Taylor (2009).
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432  From Parents to Children

regress the offspring’s adult earnings on all child outcome variables. All 
the coefficient estimates, except birth weight, are statistically significant. 
However, this analysis is not our main object of interest. What we want 
is to compare the parental education gradient of each of the outcomes 
across countries.

We report the results graphically in figures 17.1 to 17.6, based on 
regressions reported in online appendix tables 17A.3 to 17A.8. Each of 
the figures shows the fitted gradient of the outcome variable with respect 
to parental education in Sweden and the United Kingdom, separately for 
men and women, along with the 95 percent confidence intervals of the 
fit. The graphs show both differences in the level of the outcome variable 
and the slope, that is, the gradient.

Figure 17.1 shows the gradient in log weekly earnings against paren-
tal education. Although the level of this variable is higher for British 
than Swedish men (left panel), its gradient is clearly greater in the 
United Kingdom. The null hypothesis that the coefficient vectors are 
the same is firmly rejected and, with one exception, every move up 
the parental education levels is steeper in the United Kingdom than in 
Sweden (the exception being moving from ISCED 2 to 3—high school only 

Source: Authors’ calculations based on data from the 1970 British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010).
Note: Gradient with respect to education level of parent.
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to vocational training; where Sweden takes a greater step, see online 
appendix table 17A.3). The difference is particularly pronounced at the 
top, that is, on moving from ISCED level 4 to 5 (technical college or 
short university to university degree). In Sweden, this is associated 
with a less steep increase in earnings than moving from ISCED level 3 
to 4, whereas in the United Kingdom, the increase is steeper at the top 
than in the middle categories. The difference between the levels of log 
earnings of women is less dramatic, but the U.K. parental education gra-
dient is substantially steeper.

We next examine the gradient in birth weight (figure 17.2). The paren-
tal education gradient in birth weight in the United Kingdom, though 
quite imprecisely measured, is still positive for both men and women. 
The difference between a low- and a high-parental-education baby is on 
average about 100 grams for both boys and girls. The gradient in Sweden, 
by contrast, is at most about 40 grams on average. The expected birth 
weight of Swedish children exceeds that of U.K. children at all educa-
tion levels. For low birth weight (figure 17.3), the results are qualitatively 
similar in that there is a gradient in the United Kingdom, but it is very 
imprecisely measured, and there is essentially no gradient in Sweden. 

Source: Authors’ calculations based on data from the 1970 British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010).
Note: Gradient with respect to education level of parent.
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434  From Parents to Children

The incidence of low birth weights is at all levels of parental education 
lower in Sweden than in the United Kingdom.

Next, we show the estimated parental education gradient in grades 
(figure 17.4). Despite some differences, one is struck by the remarkable 
similarity of the gradients across countries. Girls have higher grades 
than boys in both countries, but the gradients are roughly as steep for 
both genders. The main difference between the two countries is that in 
the United Kingdom, children of the least educated parents (level 1) fare 
marginally better than the next lowest, whereas in Sweden, the gradient 
is monotonic. On the other hand, the increase in grades on moving from 
low to medium education (level 2 to 3) in the United Kingdom is much 
steeper than in Sweden. Conversely, moving from level 3 to 4 implies 
an increase in grades that is distinctly steeper in Sweden than in the 
United Kingdom.

Moving from school achievement, measured in terms of grades, to 
physical height, we see more dissimilarity (figure 17.5). We should recall 
that in Sweden, height is measured at military enlistment at age eighteen, 
whereas in the United Kingdom, it is measured at age sixteen. Thus, the 
difference in expected height between Swedish and U.K. young men is in 

Source: Authors’ calculations based on data from the 1970 British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010).
Note: Gradient with respect to education level of parent.
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Source: Authors’ calculations based on data from the 1970 British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010).
Note: Gradient with respect to education level of parent.
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adulthood measured in a multiple regression that includes all outcomes 
at the same time. We make no claims of causality for that regression, only 
that the conditional expectation of earnings depends in a statistical sense 
on these variables.

When we examine the parental education gradient in each of these 
childhood and early adulthood variables, we compare the expected 
outcome across parental education levels. We find that, in general, the 

Source: Authors’ calculations based on data from the 1970 British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010).
Note: Gradient of probability of different child education outcomes with respect 
to education level of parent.
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430  From Parents to Children

Table 17.1     Parental Education, Age, and All Intervening Variables,  
with Height

 
Men-

Sweden

Men-
United 

Kingdom

Women-
United 

Kingdom

(Intercept) 4.770 6.198 3.584
(0.204) (0.618) (0.858)

avggrade 0.503 0.570 1.026
(0.015) (0.136) (0.191)

avgparage 0.024 -0.020 0.067
(0.006) (0.029) (0.039)

birthweight 0.000 0.000 -0.000
(0.000) (0.000) (0.000)

avgparage2/10 -0.003 0.002 -0.008
(0.001) (0.003) (0.005)

ISCEDkid (omitted: 1) 2 0.681 0.224 0.262
(0.166) (0.087) (0.172)

3 0.785 0.291 0.428
(0.166) (0.086) (0.172)

4 0.761 0.378 0.548
(0.166) (0.096) (0.180)

5 0.793 0.515 0.853
(0.166) (0.087) (0.172)

ISCEDpar (omitted: 1) 2 -0.002 0.177 0.117
(0.012) (0.071) (0.099)

3 0.007 0.011 -0.030
(0.009) (0.042) (0.059)

4 0.028 0.033 -0.072
(0.011) (0.056) (0.079)

5 0.032 0.109 0.000
(0.011) (0.047) (0.065)

lowbw -0.031 -0.027 0.021
(0.017) (0.079) (0.115)

zheight 0.024 0.035 0.065
(0.003) (0.017) (0.022)

N 43620 1255 1371
k 15 15 15
s 0.524 0.536 0.782
Adjusted R2 0.0558 0.135 0.161

Source: Authors’ calculations based on data from the 1970 British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010).
Note: Standard errors in parentheses.
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Table 17.2     Parental Education, Age and All Intervening Variables,  
Without Height

Men-
Sweden

Men- 
United 

Kingdom
Women-
Sweden

Women- 
United 

Kingdom

(Intercept) 4.666 6.206 4.466 4.488 
(0.179) (0.468) (0.272) (0.633) 

avggrade 0.514 0.506 0.452 0.839 
(0.014) (0.107) (0.013) (0.140) 

avgparage 0.030 -0.017 0.031 0.019 
(0.006) (0.023) (0.005) (0.030) 

birthweight 0.015 0.049 0.007 0.011 
(0.005) (0.026) (0.005) (0.038) 

avgparage2/10 -0.004 0.002 -0.003 -0.002 
(0.001) (0.003) (0.001) (0.004) 

ISCEDkid (omitted: 1) 2 0.575 0.206 0.407 0.215 
(0.137) (0.060) (0.246) (0.112) 

3 0.694 0.289 0.539 0.424 
(0.137) (0.060) (0.246) (0.112) 

4 0.673 0.393 0.480 0.576 
(0.137) (0.069) (0.246) (0.120) 

5 0.708 0.515 0.585 0.853 
(0.137) (0.061) (0.246) (0.112) 

ISCEDpar (omitted: 1) 2 0.003 0.116 0.047 0.089 
(0.012) (0.051) (0.012) (0.073) 

3 0.016 0.002 0.040 0.047 
(0.009) (0.033) (0.009) (0.043) 

4 0.034 0.049 0.058 0.007 
(0.011) (0.044) (0.010) (0.059) 

5 0.033 0.102 0.109 0.100 
(0.011) (0.037) (0.010) (0.049) 

lowbw -0.028 0.038 -0.012 -0.003 
(0.016) (0.064) (0.014) (0.084) 

N 46925 2226 42938 2365 
k 14 14 14 14 
s 0.53 0.56 0.491 0.778 
Adjusted R2 0.0566 0.12 0.0657 0.165 

Source: Authors’ calculations based on data from the 1970s British Cohort Study 
(Centre for Longitudinal Studies, various years) and Statistics Sweden (2010). 
Note: Standard error in parentheses. 
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446  From Parents to Children

words, an important aspect of finding the first jobs teenagers hold. After 
about age twenty-three or twenty-four, the proportion of sons who have 
ever been employed with a previous employer of their fathers begins 
to level and does not increase very much after about age twenty-six. By 
their late twenties or early thirties, 28 percent of Danes and 40 percent of 
Canadians have at some point worked with an employer for which their 
fathers had also worked.2

The second indicator we derive is intended to reflect the permanent 
earnings of the son, and is based on the main employer, at age thirty or 
so. This is the employer accounting for the majority of the son’s earnings 
over a three-year period. This in turn is related to the employer account-
ing for the majority of the father’s earnings over the five-year period 
when the son was fifteen to nineteen years old. We refer to this as same 
main employer, and our intention is to relate this measure to the degree of 
intergenerational transmission of earnings. It is for this reason that we 
define the indicator over a period of successive years, reflecting the aver-
aging in earnings we also undertake to reduce the role of transitory fluc-
tuations and come closer to a measure of permanent income. In Denmark, 

Figure 18.1     Sons Employed at Some Point with Employer Fathers Worked 
for, by Son’s Age

Son’s Age

Source: Authors’ calculations using Danish administrative data (documented in 
Statistics Denmark 2011 and described in Leth-Sørenson 1993) and Canadian 
administrative data (Corak and Piraino 2011, figure 1).
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448  From Parents to Children

Figure 18.3 offers similar information for the incidence of the transmis-
sion of same main employers. In Denmark, the pattern is roughly con-
stant throughout the paternal earnings distribution, increasing perhaps 
from generally below 4 percent to about that level. In Canada, there is a 
clear linear increase, rising steadily from about 4 to 5 percent in the lower 
fifth of the father’s earnings distribution, to 6 to 8 percent in the upper 
third or so. But again, in both countries, the increase in the chances at the 
very top is noticeable, fully 10 to 15 percent of the sons of top percen-
tile fathers employed as young adults at the same main employer that 
employed their fathers some ten to fifteen years earlier.

These bivariate relationships between paternal earnings and the chances 
that sons will have the same employer as the fathers are robust to a host of 
controls. We estimate a series of linear probability models of the incidence 
of same firm employment for both definitions that include a number of 
control variables common to the two countries. These include: the father’s 
age; indicators for each of the father’s sources of income; indicators for the 
number of employers the father had over a ten-year period; indicators for 
firm size; controls for the diversity of employment opportunities in the 

Figure 18.2     Sons Employed at Some Point with Employer Fathers Worked 
for, by Fathers’ Earnings

Father’s Earning Percentile When Son Was Fifteen to Nineteen

Source: Authors’ calculations using Danish administrative data (documented in 
Statistics Denmark 2011 and described in Leth-Sørenson 1993) and Canadian 
administrative data (Corak and Piraino 2011, figure 2).

Pr
op

or
ti

on

0.20

0.40

0.50

0.70

Canada

Denmark

0.60

0.30

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

12824-18_Ch18_3rdPgs.indd   448 3/26/12   11:50 AM



Equality of Opportunity  449

local labor market; an indicator of whether the father’s firm was still in 
existence during the son’s adulthood; the industry growth rates; two-digit 
SIC industry indicators; and detailed indicators of location, including a 
control for whether the son resided in an urban area.

Our main interest is in the results for two variables: the natural loga-
rithm of the father’s earnings (and its square), and an indicator for the 
presence of self-employment income. The former documents the gradi-
ent between income and the transmission of employers net of some basic 
controls associated mostly with industrial structure that may determine 
the chances sons will be employed with their father’s firm. For example, 
as suggested, if the local labor market is not very diverse and if there is 
little interregional mobility, it is likely that sons will be employed with 
the same employer as their fathers by virtue of the fact that job opportuni-
ties are not available with many other firms. Similarly, sons are more or 
less likely to be employed in the same firm as their fathers if that firm is 
experiencing significant increases or decreases in employment by virtue 
of being in a growing or declining industry, or if firms tend to be large in 
size relative to the labor force. It is also sometimes noted that unionized 

Figure 18.3     Sons Employed as Young Adults with Same Main Employer 
as Fathers, by Fathers’ Earnings

Source: Authors’ calculations using Danish administrative data (documented in 
Statistics Denmark 2011 and described in Leth-Sørenson 1993) and Canadian 
administrative data (Corak and Piraino 2010, figure 1).
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their relatively high earnings from the same main employer that employed 
their father. Though there is also a clear gradient in the Danish context, the 
pattern is not as sharp as in Canada.

Table 18.2 offers evidence that is more directly related to equality of 
opportunity by presenting the results from quantile regressions of the 
standard linear model, but in a way that permits the intergenerational 

Figure 18.4     Earnings Mobility and Transmission of Employers for Sons 
Raised in Bottom- and Top-Earnings Quartiles

Son’s Earnings Quartile in Adulthood

Source: Authors’ calculations using Danish administrative data (documented in 
Statistics Denmark 2011 and described in Leth-Sørenson 1993) and Canadian 
administrative data (described in Corak and Piraino 2010).
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related to the adult earnings that form the basis for intergenerational 
earnings studies. Using Canadian data, Corak and Piraino (2011) report 
that the presence of same main employers across the generations does 
not appreciably change the overall average elasticity between father 
and son earnings in large measure because only about 6 percent of sons 
have the same main employers as their fathers. But their findings, and 
the results we document, suggest that this influence could well vary 
across the parental earnings distribution; the possibility of nonlineari-
ties in the intergenerational elasticity being assumed away in the linear 

Table 18.1     Linear Probability Models of Correlates of Sons Having Same 
Employer as Fathers

Canada Denmark

1.  Sons ever having same employer as father
   Natural logarithm of father’s permanent  

earnings
-0.486 -0.718

   Natural logarithm of father’s permanent  
earnings squared

0.0431 0.070

  Indicator father having self-employment 
income

0.0476 0.338

2.  Sons having same main employer as father
  Natural logarithm of father’s permanent 

earnings
-0.242 -0.359

  Natural logarithm of father’s permanent 
earnings squared

0.0175 0.0220

  Indicator father having self-employment 
income

0.0054 0.0370

Source: Authors’ calculations using Danish administrative data (documented 
in Statistics Denmark 2011 and described in Leth-Sørensen 1993) and Canadian 
administrative data (Corak and Piraino 2011, tables 4 and 5).
Notes: Panel 1 reports results from a linear probability model with the dependent 
variable being a 0–1 indicator of whether the son at any point between the ages 
of fifteen and thirty worked for an employer for which his father had previously 
worked. The overall incidence of this occurring is presented as the last data point 
in figure 18.1, approximately 0.40 in Canada and 0.28 in Denmark.
Panel 2 reports results from a similar model, but with the dependent variable 
being a 0–1 indicator of whether the son’s main employer in adulthood, the 
employer accounting for the majority of earnings, was the same main employer 
of the father when the son was a teenager. The overall incidence of this occurring 
is 0.056 in Canada and 0.041 in Denmark.
Other controls in both models include: indicators for presence of farming, fish-
ing, and professional income; indicators for firm death and firm size; industry 
employment growth rate; average years of schooling in two-digit industry; urban 
indicator, province-region indicators; two-digit industry indicators; interactions 
between earnings, schooling, and self-employment income.
All results are statistically significant at the 95 percent level of confidence.
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earnings elasticity to change according to whether the son held a job with 
the same main firm as his father. The following fully interacted model is 
estimated at the 10th, 25th, 50th, 75th, and 90th percentiles:

ln ln lnY Y Y SameFirm Si t i t i t i, , ,= + + × +- -a b b g1 1 1 1 aameFirmi i+ ε

where lnYi is a measure of the natural logarithm of permanent earnings 
for an individual in family i, t indexes generations, and SameFirm is a 
binary indicator taking the value of 1 when the main firm is the same 
across generations. Our interest is with the coefficient, b1, the interaction 
between paternal earnings and SameFirm, and how its value changes 
across the percentiles of the sons’ earning distribution. If statistically 
significant, the implication would be that the intergenerational earnings 
elasticity is (b + b1) for those with the same main firm as their fathers. 

Table 18.2     Intergenerational Earnings Elasticity and Impact of Same Main 
Firm Employment

No Interactions Fully Interacted Model

lnY Constant lnY
lnY × 

SameFirm
 

SameFirm
 

Constant

1. Canada
  10th percentile 0.328 5.86 0.309 0.128 -0.938 5.99
  25th percentile 0.308 6.71 0.291 0.158 -1.43 6.83
  50th percentile 0.253 7.48 0.238 0.177 -1.74 7.61
  75th percentile 0.205 8.45 0.190 0.196 -2.01 8.59
  90th percentile 0.170 9.05 0.158 0.190 -1.98 9.15
2. Denmark
  10th percentile 0.051 8.93 0.036 0.180 -1.84 9.29
  25th percentile 0.132 9.65 0.123 0.135 -1.58 9.77
  50th percentile 0.178 9.47 0.169 0.133 -1.62 9.56
  75th percentile 0.195 9.49 0.188 0.138 -1.72 9.56
  90th percentile 0.197 9.70 0.191 0.132 -1.67 9.77

Source: Authors’ calculations using Danish administrative data (documented 
in Statistics Denmark 2011 and described in Leth-Sørensen 1993) and Canadian 
administrative data (described in Corak and Piraino 2010).
Notes: For the fully interacted model the reported coefficients are quantile regres-
sion estimates of the following model: 
ln Yi,t = a + b lnYi,t-1 + b1 lnYi,t-1 × SameFirmi + g1SameFirmi

where t indexes the son’s permanent earnings and t-1 the fathers. SameFirm is a 
binary indicator of whether the son was employed by the same employer as the 
father. The model also includes controls for the father’s age and age-squared.
The no interactions model only has lnYi,t-1 as a regressor.
All coefficients have margin significance levels of 0.000, except those italicized, 
which have a marginal significance level greater than 0.05.
For Canada, the sample size is 71,215; for Denmark it is 191,471.
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some of the sociobehavioral gap arises because lower-SES mothers experi-
ence more partnership changes and family instability, and these are associ-
ated with more behavioral problems (chapter 5).

a relatively strong relationship between parental SES and either school 
achievement or cognitive test scores during adolescence exists for a 
large number of countries. It is evident in Sweden, the United Kingdom, 
Germany, Italy, Canada, and the United States (chapters 9 through 13 and 
chapter 17). Figure 19.2 illustrates the phenomenon by comparing the dif-
ference between the percentage of children in the top quartile of school 
or test score results and the percentage in the bottom quartile between 
children having parents with a middle level of education (the standard 
level expected in a country) and those with high (some tertiary education, 
a bachelor’s degree or more) and low education, respectively.2 It shows that 
the achievement gaps by parental education in adolescence are smaller in 
Canada and australia than in the other countries (the full bar in figure 19.2). 
the dark grey bars indicate that the child’s advantage from having highly 
educated parents is largest in the United States, England, and Sweden (in 
each of which the difference in the percentages in the top quartile and the 
bottom quartile is more than 40 percent). the largest dis advantage of hav-
ing less-educated parents is in Germany, the United States, and England. 

Source: Authors’ calculations based on data from chapter 4, this volume.
Note: Differences presented in standard deviation units between average scores 
versus middle education.
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Canada and australia perform best in both of these dimensions. the meta-
analysis of outcomes (chapter 2) also suggests significantly smaller gaps 
in Canada and australia than the United States in the cognitive domain. 
In those chapters where direct comparisons can be made, similarities are 
more apparent than differences (chapters 9, 11, 14, and 17).

Do Differences Change Over the Life Course?

Several of the studies focusing on older children have attempted to observe 
changes in parent status–child attainment gradients as children age. 
Evidence concerning changes in the size of the SES gaps as the child ages 
is important to a better understanding of the proximal factors that drive 
the resulting child outcomes. although gradients within countries clearly 
differ at early ages (figure 19.1), we find only limited evidence of fanning 
out—that is, the gaps becoming larger—as a child ages. Examination of 
changes between the ages of three to seven (United Kingdom) and four 
to nine (australia) indicates relatively constant average gaps in both cog-
nitive and sociobehavioral outcomes over these ages (chapter 6). In the 
United States, it appears that very large SES gaps narrow or hold constant 
up to age six and then widen, but the extent of the widening and the ages 

Source: Authors’ calculations based on their own data.
Note: Australia and Canada observe the child at about age 15; England, about 14; 
Germany, about 17; United States, 13 to 16; France, about 11. Weighted data with 
exception of France. See chapter 12 for more detail.
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relationship between parental SES and childhood achievements, such as 
grades during adolescence or final education attainment. For instance, 
chapter 17 strongly suggests that the weaker relationship between paren-
tal education and a child’s earnings as an adult in Sweden than in the 
United Kingdom mainly arises because labor market returns to education 
in Sweden are lower than in the United Kingdom. relationships between 
parents’ education and child achievements earlier in life are similar in the 
two countries. Hence the structure of rewards for any given level of edu-
cational attainment or child achievement must also be taken into account 
when making cross-national comparisons of income mobility. this reward 
structure is heavily influenced by changes in earnings inequality, espe-
cially by the increasing premiums in pay for the highly educated that are 
found in almost all nations.4

Parental influence continues into adulthood in terms of getting good 
jobs: in both Canada and Denmark about 5 percent of sons have their 
main jobs with the same employer as their father, and the incidence of 
this phenomenon is much stronger at the top end of the father’s earn-
ings distribution (chapter 18). Figure 19.3 shows the association between 
father’s earnings and son’s median earnings, distinguishing between 
sons whose main job is in the same firm as their father and their coun-
terparts who work in different firms. In both cases, mobility in earnings 

Source: Authors’ calculations based on data from chapter 18, this volume, table 
18.2.
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the top of the distribution. at the other end of the mobility spectrum, the 
United Kingdom and the United States distinguish themselves from the 
rest, including australia, Germany, and Italy—in terms of high inequal-
ity and low mobility. the steepest gradients of all are found in the United 
States for almost all outcomes (chapter 2).

We find that inequality in parental SES makes a difference in all nations 
and that these advantages are important before, during, and after schooling.  
Nations do, however, differ in how much parental advantage matters to 
children’s outcomes. It may be that beyond some level of inequality, such 

Source: Authors’ calculations based on their own data.
Note: Countries with values to the right of the vertical line have lower mobility 
than those to the left of the line. The further to the right the dot is, the greater the 
parental SES effect on child outcomes.
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family economic well-being at the bottom of the distribution is another 
way to improve child outcomes and lessen high-low SES differences in 
achievements.

the educational system is likely to be the most widely used and accept-
able policy tool we have for equalizing life chances. But the education 
system does not seem so far to achieve this goal. High-quality preschool 
experience—in terms of exposure to books, quality of preschool, formation 
of socioemotional (noncognitive) skills—has a positive influence every-
where. However, we also find that the net effect of education systems is 
not to reduce the relationship between parental SES and child achieve-
ment. at best, education systems may be offsetting existing processes of 
cumulative advantage in keeping the overall gradients stable as children 
age. We also find that parents play an important role at every stage of the 
life course—early in life, in school, and in related neighborhood choices, 
including secondary school systems with tracking.

We have seen that in Canada there are weaker relationships between 
parental SES and performance in cognitive tests before entering school 
(chapter 4) and during adolescence (chapters 12 and 14). these findings 
are echoed in the latest (2009) internationally comparative investigation of 
reading skills of fifteen-year-olds (OECD 2010). as figure 19.5 illustrates, 
Canada has one of the weakest associations between the OECD measure 
of student’s socioeconomic background and PISa test results (also see 

Source: Authors’ calculations based on data from OECD (2010).
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