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Abstract

Research in the U.S. has shown that children growing up in a two-parent household do better that
those in single-parent household on a number of outcomes, educational in particular. In this
paper, we use a cross-national study of educational achievement to test whether this finding
applies to all countries. We find an almost universal, significant difference in favor of children
from two-parent households, but the educational gap appears largest in the U.S. These gaps are
typically reduced in half when controlling for family characteristics, in particular income which
we predict from another set of international surveys. In two-level models where we include
national indicators that may affect school performance, we find a number of significant factors,

but the effects are typically small compared to household-level effects.
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Child welfare rests primarily on two institutions: the family and the State. Extensive research has
documented the impact of the family on child outcomes. One of the most consistently
documented differences in child outcomes is between children from single-parent and two-parent
families. To the extent that parents draw resources from the market and the State toward their
children, the size of the gradient between single-parent and two-parent families should depend in
part on the characteristics of the market (and the possible advantage of two-parent families) and
on State policies that may benefit all parents (thus alleviate market-driven inequalities) or benefit
various family structures differentially.

While much research convincingly addresses the first issue, much less attention has been
devoted to the second with the notable exception of an article by Pong, Dronkers and Hampden-
Thomson (2003). Analyzing the achievement gap between third- and fourth-graders in single-
parent and in two-parent families across 11 countries, the authors find the gap to be largest in the
United States and family policies that equalize resources between the two types of families
contribute to reduce the achievement gap. The authors also report that the gap is smaller in
countries where single families are more prevalent.

In this paper, we attempt to replicate these results by looking at an older population of,
mostly, seventh- and eighth-graders, increasing the number of countries to 14. We try to improve
on the demographic indicators used in the model. When Pong and colleagues used cross-
sectional vital statistics, we use demographic indicators recently made available, derived from
retrospective family surveys and life table techniques, and that better represent childhood
experiences of various family structures (Heuveline, Timberlake and Furstenberg 2003). Most

importantly, we try to circumvent the limitation of these data on households’ economic situation



by predicting household income from household structure separately for each country of
residence.

Method

Data

We are using three sets of data in this paper. The first source of data is from The Trends in
International Mathematics and Science Study (TIMSS) conducted in 1995 by the International
Association for the Evaluation of Educational Achievement (IEA). The 1995 TIMSS was
conducted across 41 countries, and had been the largest, most complex IEA study to date and the
largest international study of educational achievement ever undertaken (online user guide of
TIMSS, pp.1-3).” The study was conducted among three populations independently: population 1
includes students enrolled in the two adjacent grades that contained the largest proportion of 9-
year-old students at the time of testing — third- and fourth-grade students in most countries,
population 2 students enrolled in the two adjacent grades that contained the largest proportion of
13-year-old students at the time of testing — seventh- and eighth-grade students in most
countries, and population 3 students in their final year of secondary education. Each participating
country conducted the survey on population 2, but populations 1 and 3 were optional. In this
paper, we use population 2 data, in part to maximize the number of countries. During the survey,
in addition to testing booklets for students’ mathematical and scientific skills, three separate
questionnaires were distributed to collect background information about the school, the teachers,
and the students respectively. In our study only data from student questionnaire were used, which
contains information about students’ demographics and home environment that were generally

regarded as highly associated with students test scores.

> http://timss.bc.edu/timss1995i/database/UG_1and2.pdf



The sample selection was conducted in at least two stages. The first-stage was school
sample selection. The standard for sampling precision required that all population samples have
an effective sample size of at least 400 students for the main criterion variables, which resulted
in at least 150 schools being selected per target population. The sample-selection method used
for first-stage sampling was based on a systematic probability-proportional-to-size (PPS)
technique. The second-stage was classroom and student sampling. Generally, in each school, one
classroom was sampled from each target grade, although some countries opted to sample two
classrooms at the upper grade in order to be able to conduct special analyses. Most participants
tested all students in selected classrooms, and in these instances the classrooms were selected
with equal probabilities. The few participants who chose to sub-sample students within selected
classrooms sampled classrooms with PPS. As an optional third sampling stage, participants with
particularly large classrooms in their schools could decide to sub-sample a fixed number of
students per selected classroom. This was done using a simple random sampling method
whereby all students in a sampled classroom were assigned equal selection probabilities.

The second type of datasets consists of those used to predict key family features that are
not captured in the TIMSS. The most important one is household income. As described below,
they are variables on assets that allow us to derive an index of household assets. This index could
be missing important economic differences, and to the extent that those are known to be related
to household structures (e.g., single- v. two-parent households), poor measurement in this area
could lead us to incorrectly attribute educational differences due to parental income to household
types. To alleviate this problem we use the Luxembourg Income Study (LIS), to estimate
household income from household type separately for each of the countries. Second, cross-

national data also lump important differences in parental involvement together in measuring



living arrangement at one point in time. For instance, an eighth-grader living with his single
mother at the time of the survey could have been living so since birth (out-of-wedlock), or only
for a year following parental separation. To the extent that countries differ in the relative
prevalence of divorce and out-of-wedlock fertility (Heuveline et al. 2003), if these two routes to
living with a single mother at the time of the survey differed with respect to their impact on
educational achievement, we could end up estimating international differences in the effect of
single parenting on educational outcomes. To partially correct for this, we use the Family and
Fertility Survey data to estimate the average time spent with one or both parents based on
household structure at age 12 in different countries.

The third source of data is a country-level dataset constituted through a review of
published work in print and electronic format. The dataset includes first variables documenting
the social and institutional context in which individual students and their families operate. These
variables include 10 indicators of state welfare policies, such as family and child allowances, tax
and benefit transfers, and maternal and parental leave policies. These are the policies that may
impact the economic and social capitals available to the students. In addition to these policy
variables, 3 demographic variables characterize the incidence of different family formation and
disruption behavior, and the prevalence of different family structure. Both demographic and
policy variables refer to the late 1980s and mid-1990s, to approach as much as possible the
survey date of 1995 (see Appendix for sources).

Variables and measures

Direct individual-level measures

Academic achievement is the dependent variable of this study, refers to child’s math and science

test scores. Here we use the first plausible value of math or science score provided by TIMSS.



TIMSS reports students’ academic achievement based on scale scores derived from Item
Response Theory (IRT) scaling so that all students have a common scale or series of scales for
their performance even when have been administered different items of test. Due to time
constraint, each student was administered relatively few items within each of the content areas of
each subject, therefore a multiple imputation or “plausible values” methodology (Mislevy 1991;
Mislevy, Johnson, and Muraki 1992) was employed to achieve broad coverage and reliable
indices of student proficiency in both subjects. Because of potential errors that may be involved
in the imputation process, TIMSS produced not one but five imputed values for each student in
mathematics and science. However, we found out that the internal correlation between the five
plausible values are very high®, and regression with different plausible values resulted in similar
outcomes. Hence, we present below results using the first plausible value only.

Family structure variables are our major individual-level independent variables. We are
particularly interested in looking at the academic gaps between students from single-parent
families and those from two-parent families. For this purpose we define 4 types of family
structures, namely, single parenthood, stepfamilies, guardian families, and two-parent families.
The student questionnaire includes four questions about co-residence with the mother, the father,
a stepmother, and a stepfather. Based on these four questions, we define as in a single-parent
family, students residing with only one parent, either the student’s father or mother, but without

any stepparent. Stepfamily refers to families with students living with either a stepmother or a

® For math scores, the correlation coefficients between the 5 plausible values with all 14 countries’ data pooled
together range from .8766 to .8782; country specifically, the correlation coefficients range from .8221 to .9130,
however within each country the gap between the highest correlation coefficient and the lowest one is less than .01
except for Belgium-Flemish (.0135). For science scores, the correlation coefficients of the 5 plausible values with
pooled data range from .7983 to .8011; country specifically, the correlation coefficients range from .6895 to .8677,
while within each country the gap between the highest correlation coefficient and the lowest one is again very small
(the largest one is again for Belgium-Flemish and as low as .0165).



stepfather. A student not living with any parent or stepparent is defined as living in a guardian
family. Finally, two-parent family corresponds to the family with both their mother and father.”

In addition to family structure, control variables include characteristics of the students
and their family background. They include a dummy variable for gender and two dummy
variables, “Age < 12” and “Age >16", to control for the effects from either relatively younger or
older age than those of the majority students (between 12 and 16) at the time of the test. Due to
the differences between national educational, the similar-age students’ grade can vary
substantially. Most countries select students from grade 7 and 8 as corresponding to the target
population of children at age 13, but two countries in our sample (Sweden and Switzerland)
actually select 3 grades (6, 7, and 8) of students, while another country (New Zealand) selects a
different couple of grades (8 and 9) as population 2. Another dummy variable, Upper grade,
controls for such differences in grades. We categorize the highest grade (grade 9 for New
Zealand and 8 for other countries) as the upper grade. Another 6 variables indicate students’
household background. Mother’s education, Father’s education, Number of books, Percent of
listed number of possessions, Immigrant status, and Household size are used to proxy monetary
and non-monetary family resources available to support student’s schooling. We use “percent of
listed number of possessions” rather than the absolute number of possessions because different
countries list different number of items, ranging from 4 to 16.

Indirect estimation of individual-level measures

We first derive an estimate of income based on family structure at the time of the survey in each

of the country. Using LIS data, we estimate the average household income for each family

7 The questionnaire does not make specify whether the mother and father are to be interpreted as the biological
mother and the biological father. Additional questions about stepmother and stepfather seem to indicate this was the
intention, but some students may have been confused by this as some (though not too many) students responded to
live together with mother and stepmother, or father and stepfather at the same time. We include those few cases in
the stepfamily category.



structure and country. We then translate it into a comparable income using purchasing power
parities (PPPs). We treat household income as a missing variable and thus impute for each child
the average income for the family structure and country in which she lives.

We follow a similar imputation procedure for the number of years that a child has spent
with both parents based on family structure at the time of the survey in each of the country. We
use the FFS data to estimate the expected number of years lived with both parents based on
family structure around age 12 in each country. Since we cannot always estimate it at exact age
12, we actually estimate a ratio of years with both parents to age, and impute for each child the
average proportion with both parents for the family structure and country where she lives.

Country-level measures

The country-level variables include both demographic indicators and state welfare policy
variables. Since we focus on single-parent family, the 3 demographic indicators measure the
prevalence of this living arrangement and incidence of family formation and disruption behavior
leading to it: Incidence of birth to single mother, Incidence of parental divorce or separation by
age 15 and Child-year lived without both parents. The 10 state policy variables are indicators of
policies that support family income as well as parental time investment. These include policies
targeting single parents as well as broader coverage of clients (general social expenditure), and
policies for parental time (maternity or parental leave, for instance) as well as normal time.
These indicators were not easily derived from a large number of countries and led to restrict our
sample to 14 countries.

Analytical Strategy
We first use Ordinary Least Squares (OLS) regression for each of the 14 countries to investigate

independently the relationship between single parenthood and students’ math and science test



scores. We then pool the 14 countries’ data and explore the potential variations among those
countries. We try two different statistical models for the pooled data. First, we use a fixed-effects
model to see whether there are variations across countries. We create one dummy variable for
each of the country other than United States (leaving it as reference category for comparison).
We then create 13 interaction items—each of the dummy country variables and the single
parenthood variable. Such a fixed-effects model is equivalent to a saturated hierarchical model
(HLM) without random effects. With this model we are able to compare the achievement gaps
between children from single parenthood families and those from two-parent families in the
United States and other countries. Second, we use a two-level random effect HLM model
(Raudenbush & Bryk, 2002) to analyze the effects of state policies as well as national
demographic characteristics on the students’ academic achievements. The unit of analysis for the
first-level model is student, and that of the second-level is the country in which students are
nested:

(Math/Science Test Scores);; = Boj + B1j ( Family Structure);; + B2; ( Other );; + R j;, (1)

Boj = Yoo + Yo1 (Family Policy); + yo2 (Demographic Context); + Uy

B1j = vi0 + yi1 (Family Policy); + y1» (Demographic Context); + Uy;. (2)

As mentioned above, here we specify some of the coefficients as random. We assume
that the parameter residuals Uy; and U;; are independent from ys. We are most interested in
estimating v;; and y;,, which are the effects of family policies and demographic context on the
achievement gap between single-parent and two-parent families (8;;). By introducing family
policy variables and demographic variables into the model simultaneously, we are able to control

for the possible confounding effects between them.



Results

Results from OLS regression analysis

Table 1 reports the results of our OLS regression analysis concerning the associations between
single-parent family and students’ math or science scores. We run the regression for each
country separately. As shown in the table, we have two models for each country: Model 1
includes 3 family structure variables (i.e., single parenthood, stepfamily, and guardian family,
leaving two-parent family as the reference category) and 4 control variables indicating students’
gender, age, and grade level. In addition to those variables in model 1, model 2 includes 6
variables representing family resources: mother’s education, father’s education, number of
books, percent of number of possessions, immigrant status, and household size.

Model 1 results suggest in most countries a significantly negative association between
single parenthood and test scores, for both math and science. The positive coefficients are few
and all non—signiﬁcant.8 The United States exhibits the largest achievement gaps between
students from single-parent and from two-parent families, reaching about a third of a standard
deviation (SD) in math and in science. Both sets of numbers far exceed those of the next country
— New Zealand (with achievement gaps between one fifth and one fourth of a SD in math and in
science).

The pattern of negative association between single parenthood and test scores is reduced
some after controlling for the TIMSS family resource variables, most notably for the U.S.. As

shown in Table 1, model 2, however, most effects significant in model 1 remain significant in

¥ Austria, Latvia, and Slovenia exhibit small positive gaps for either or both math and science scores, but none of
them is statistically significant.
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model 2 with the same (negative) signs,” and all non-significant effects in model 1 are non-
significant in model 2 as well.

Results from fixed-effects models

Table 2 presents results from the fixed-effects model. The fixed-effects model is applied because
regression analysis from each country separately cannot definitely demonstrate the achievement
gaps between students from single parenthood and two-parent family across countries. With all
14 countries’ data pooled together, we could check the achievement gaps across countries by the
interaction terms. As the OLS models reported in table 1, two models are estimated, the second
one including family resource variables.

Since the United States is the reference country, the coefficient of family structure
variables indicates the association between family structure and test scores in the United States,
while the intercept is the average test score of students from two-parent families in the United
States. For instance, without controlling for family resources, the intercept of model 1 for math is
473.375, the average math score for students from two-parent families in the United States, and
the achievement gap in math between students from single- and two- parent families is 34.524.
The table shows that there indeed exist significant achievement gaps between students from
single parenthood and two-parent families for both math and science in the United States.
Controlling for family resources only reduces the magnitude of these gaps, but they remain quite
large and statistically significant and in the order of a quarter of a SD. For instance, for math
scores, after controlling for TIMSS family resource variables, the magnitude of achievement
gaps between single parent and two-parent families declines from 34.524 to 24.741, however,

both figures are quite large and statistically significant. Similarly, for Science scores, the

? There are a few exceptions. Before controlling for family resources variables, Belgium-Flemish exhibits significant
negative gap for both math and science, and Czech, Germany and Hungary exhibit significant negative gap for
science. All these effects are non-significant after controlling for family resource variables.
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corresponding change is from 36.616 to 25.984, again both the achievement gaps are large and
significant.

In Model 3, the imputation of household income, however imprecise as it may be in our
procedure, further reduces the educational gap between children in single- and two-parent
households to about one fifth of a SD. The gap in math is then estimated at -20.225 in math and
-21.277 in science, about 40% less than their value without control (-34.524 and -36.616
respectively). Interestingly, the addition of income does not eliminate the effect of other
household characteristics, including household possessions. This is consistent with the fact that
the survey attempted to measure possessions that potentially affected learning directly, not just
wealth indicators (e.g., personal computer).

In Model 4, the addition of the predicted number of years lived with both parents
eliminates the effect of single parenthood. This may appear partly tautological, but it suggests
that the educational gap between children in single- and two-parent household results entirely
from the latter ones’ better material conditions in the household and access to both parents,
without necessarily any additional effect (e.g., stigma) of being in a single-parent household.
This is very different from the results for children in step-family households. Their absolute gap
with children in two-parent households is initially smaller than the gap for children in single-
parent households. Controlling for income has relatively little impact for children step-family
households, and controlling for time without both parent almost none. In Model 4, the gap for
children from step-family households thus remains significant and negative, suggesting that these
children do less well than the material household conditions and the past access to both parents

would suggest.
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The international comparisons show that American children from two-parent households
are outscored by their peers in most countries in Math (the country coefficients are only negative
for Italy and Latvia), but are doing better in Science than their peers in quite a few countries
(Canada, France, Italy, Latvia, and New Zealand). But the notable international pattern in table 2
for Model 1, is that all interaction terms are positive and significant, which suggests that each of
the 13 countries listed in the table has significantly smaller achievement gaps between students
from single-parent and two-parent families than those of the United States. The interaction terms
are still positive, although smaller and in some case down to no longer being significant, when
controls are added in Models 2 to 4.

Results from random effects hierarchical linear models

In this paper, our main interest is the extent to which state welfare policies may affect the
achievement gaps between students from single-parent and two-parent families. In both the OLS
and the fixed-effects models, our estimates show the significant association between family
resources (even as coarsely measured as here) and students’ test scores. State policies may
mediate the relationship between resources owned by the students’ families and their
achievement.

Table 3 displays our country-level indicators. Large cross-country variations are visible
in the policy realm as much as in average demographic behaviors. Family or child allowances to
support low-income families did not exist in Slovenia, and they only accounted to 2.47% of the
average male wages in manufacturing in Canada, whereas in France and Belgium, they
amounted to 25.23% and 20.87% respectively, constituting the two highest among the 14 listed
countries. France and Belgium also had the highest enrollment rates at age 4. Their high rates of

enrollment, 100% for France and 97% for Belgium, contrasted sharply with Switzerland’s 29%
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and Canada’s 43%. In addition, Belgium and Germany provided the highest benefits in tax and
security to lone parents, which were unavailable to parents in several countries (Austria, France,
New Zealand, and Sweden). Sweden, however, offered the longest maternity leave (65 weeks),
more than 3 times longer than in the second country (Italy, 20 weeks), and more than 5 times
longer than in the United States (12 weeks), the least generous country in that respect. As for
demographic behavior, the incidence of birth to single (out-of-partnership) mother in Belgium
(1.5) is in stark contrast with the incidence in the United States (16.2), where it is more than 10
times larger. Although the variations are not as big as the above one, the incidence of parental
divorce/separation by age 15 and child-year without both parents still demonstrate a five and six
times range from the lowest to highest, respectively. '’

We first check the effects of those policy and demographic indicators on single
parenthood family one by one, by introducing only one variable a time as the only predictor of
the slope of single parenthood (i.e., achievement gaps between students from single parenthood
and two-parent families) in the country level model. At the individual level, we introduce all
family structure variables, family resource variables as well as control variables for age, gender,
and grade level. Table 4 presents the results. For the sake of simplicity, we only report selected
country-level coefficients. 3;; in the table is the achievement gaps between students from single
parent and two-parent families, and y;; and y;, represent effects of policy and demographic
indicators respectively. All significant and negative values of 3;; suggest that achievement gaps
remain substantial even after controlling for those policy and demographic indicators one by one

separately.

' For incidence of parental divorce/separation by age 15, Slovenia has the lowest incidence of 6.8, and United
States has the highest rate of 35.1; Italy has the smallest value (0.81) of child-year without both parents, whereas
United States again has the biggest value (5.12).
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Since the achievement gaps are negative, a positive sign of the coefficient of policy and
demographic indicator would mean the alleviation of achievement gaps, and on the contrary, a
negative sign indicates an increase of achievement gaps. For instance, the coefficient for family
or child allowance on math achievement gaps is 0.354, which suggests that in countries where
family or child allowances are 10% higher (in terms of male manufacturing wage), the
achievement gaps are about 3.54 points less, a figure that contributes to offset more than one
forth of the negative effects of single parenthood family (-12.033). Nearly all the indicators of
family policies have similarly significant but relatively small effects, compared to the size of the
achievement gap. For demographic indicators, all the three variables have significant effects on
both Math and Science achievement gaps. The negative sign for the coefficients indicate that the
increase of the value of those variables would deteriorate (enlarge) the achievement gaps.

In order to control for the potential confounding effects of demographic indicators, we
also use HLM models by introducing both family policy variables and demographic indicators
into the country-level model simultaneously. We have two sets of models concerning this: we
first introduce child-year without both parents with each of the family policy variables together,
and then we introduce the incidence of birth to single mother and incidence of parental
divorce/separation by age 15 together with each of the policy variables. Table 5a, 5b, and 5c
report those results respectively.

Table 5 indicates that even after controlling for the effect of any of the demographic
indicator, family or child allowances, tax and benefit transfers and maternity leave benefits
remain significant or marginally significant factors for both math and science achievement gaps.
And (Marginally) significant effects could also be found in Social expenditure per GDP and total

expenditure on education (%) on math as well as expenditure on family allowances on science
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achievement gaps. This pattern of significant and non-significant effects among family policies
does not change too much even after controlling for the effects of another two demographic
indicators: incidence of birth to single mother and incidence to parental divorce/separation by
age 15, except that expenditure on family allowances exhibit strongly positive and significant
effects on both math and science gaps, as shown in table 6.

Comparing the results of table 4 with tables 5 and 6, we do find some evidence of
confounding effects between demographic and family policy variables: before controlling for
demographic indicators, we do not find any significant effects of total expenditure on GDP on
students’ math achievement gaps (Table 4), but the effects become marginally significant after
controlling for either one (Table) or two (Table 6) demographic variables. Conversely, before
controlling for demographic variables, we find (marginally) significant effects of expenditure on
family allowances and parental leave on Math gaps, and of Parental leave, maternity leave in
weeks, social expenditure on GDP, and enrolment rates at age 4 on Science gaps, and after
controlling for demographic variables these effects became non-significant. Even more
strikingly, parental leave shows positive effects without controlling for effects of demographic
indicators, whereas after taking them into account, regardless of from one indicator (Table 5) or
two indicators (Table 6), the effects become negative (except the effects on Science gap in Table
6), though they are not statistically significant anymore.

However, we could still conclude that some family policies do have significant effects on
achievement gaps between students from single parenthood and two-parent families even after
controlling for the possible confounding effects between demographic characteristics and family
policies. Taking a look at the results of Table 4, Table 5, and Table 6 together, we could find that

some family policy variables (e.g., family or child allowances and maternity leave benefits)
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exhibit the same pattern (either positive or negative) of significant associations with the
achievement gaps, and including or excluding demographic indicators of possible confounding
effects would only bring slight fluctuations of the magnitude of the associations. These findings
suggest that while achievement gaps between different family types are relatively universal,
State policies can significantly alleviate these gaps.

Discussion

Our cross-national findings confirm well-established findings for the U.S. First, children from
single-parent household do not perform as well in school as children from two-parent
households. Second, controlling for material conditions in the households reduces this gap by
nearly one half (McLanahan and Sandefur 1994). Third, children from step-family household do
better than those in single-parent households but worse than those in two-parent households.

At the household-level, we add to this literature that when we estimate the number of
years children have spent with both parents by the time of the survey, there appears to be no
residual for children from single-parent households, but still a negative residual for those from
step-family household. This is again consistent with the literature on step-families that suggests
that compared to those in single-parent households, children in step-family households benefit
from improved material conditions, but do not do as well as those material conditions alone
would predict (Cherlin and Furstenberg 1994). 1t is, to our knowledge, a new finding that
children from single-parent households do not do worse, on average, than their material
conditions and reduced access to one of their parents predicts, suggesting no additional stigma to
a family structure than has become quite prevalent.

At the country-level, we find first that children from single-parent households in the U.S.

suffer a greater educational gap with children in two-parent households than their peers in any
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other countries. American children from two-parent households, meanwhile, do worse than their
peers in other countries in Math, but are closer to the average in Science (ranking 9™ out of 14™).
The achievement of American children is even less favorable when considering material
household conditions that are on average better than in other countries.

Finally, we find that national policy indicators appear to have significant but small
impacts on the size of the educational gap between children in single- and in two-parent
households. The gap does appear to be reduced by indicators denoting more “generous” welfare
states, but the size of the effect suggests than even a drastic increase in benefits or transfers

would alleviate only partially the achievement gap.
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Table 1. Within-Country Ordinary Least Squares Regression Predicting Math and Science Achievement From
Single Parenthood

Model 1 Model 2
Countries B Effect Size B Effect Size

Math Achievement

Austria 0.273 0.003 0.735 0.008
Belgium-Flemish -10.004%** 0.123 .988 0.012
Canada -18.719%** 0.220 -15.832%** 0.188
Czech -16.795%** 0.180 -11.933%** 0.130
France -11.201%%** 0.144 -13.590%** 0.177
Germany -13.006%** 0.149 -10.538** 0.123
Hungary -10.372%* 0.112 -10.347* 0.113
Italy -22.324%%* 0.245 -27.304%*%* 0.307
Latvia -1.054 0.013 -5.431 0.066
New Zealand -21.790%** 0.239 -20.289%*%* 0.227
Slovenia 0.700 0.008 -4.062 0.046
Sweden -14.287*** 0.161 -12.525%%** 0.144
Switzerland -10.438%** 0.117 -8.024*** 0.091
United States -33.783%** 0.367 -25.144%** 0.276
Science Achievement

Austria 3.839 0.039 977 0.010
Belgium-Flemish -7.790** 0.102 -4.589 0.060
Canada -14.356%** 0.153 -10.272%%*%* 0.111
Czech -9.560 0.111 -3.560 0.042
France -9.155%** 0.116 -16.084*** 0.208
Germany -5.538 0.056 -3.364 0.035
Hungary -11.142%** 0.122 -6.529 0.073
Italy -17.835%%* 0.202 -18.663*** 0.216
Latvia 1.199 0.014 -4.469 0.052
New Zealand -26.095%** 0.259 -24.966*** 0.253
Slovenia 2.488 0.028 -.990 0.011
Sweden -12.442%** 0.132 -8.698* 0.093
Switzerland -1.299 0.014 3.819 0.042
United States -36.243%** 0.336 -27.098%*%* 0.256

Note: For result of France, the variable of migrant is missing.
* p<0.10; ** p<0.05; *** p<0.01.
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