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Abstract

Mixed truncated Poisson count models are used to analyze test score results from
a sample of Danish children aged 11 years in 2006. Family income, gender, parental
educational attainments, and the child’s physical and mental health are significant
as regressors. Girls do significantly better on a sub-score based on test questions
from an inductive reasoning test and a language proficiency test. Although there
are smaller performance differentials with respect to gender than those based on
family income, boys from low income households achieve significantly less than boys
from more advantaged households. That test score performance is so dependent on
household income is a surprising result for an advanced welfare state such as Denmark.



1. INTRODUCTION

The purpose of this research is to investigate what determines the academic per-
formance of children attending primary school. While adolescents and adults have
received considerable attention, those born more recently, who are the products of
contemporary Danish society, have yet to be given the careful examination they de-
serve. To redress this imbalance, we examine the results of two achievement tests
given to a representative sample of primary school children aged 11 years in 2006-
2007. These tests cover the children’s proficiency in logical or inductive reasoning as
well as their ability to understand the structure of the Danish language.

Our results show that two variables, family or household income and gender,
are by far the most important determinants of test performance, even when a large
number of other traditional variables are included as regressors. By age 11 years,
girls are able to outperform boys by a significant margin on both tests. The data in
Table 1 show that on the inductive reasoning test, girls outperform boys by 4.9%,
and on the language test, they outperform boys by 11.7%. Moreover, PISA scores
for 2006 also favor girls in science and mathematics, but not in reading!. Clearly,
gender matters. But what matters more is the income level of the child’s household.

For the language test, boys in the top income quartile outperform boys in the bottom

'Our test score results at age 11 years reveal a significant advantage to girls, but this is less
pronounced at age 16 years for the PISA scores. Girls outperform boys by about 2% on the science

and mathematics scores, but boys outperform girls on the reading score by about 6%.



quartile by a dramatic 27.7%. For girls, the differential in quartile performance is
8%, which is significantly less than for boys.

It should be noted that our findings are not unique to our sample. Similar results
hold for Denmark as a whole; register data on respondents aged 23 years in 2005 reveal
the same basic pattern. From Table 2 it can be seen that boys from the top family
income quartile are almost three times more likely to have obtained a gymnasium
(high-school) qualification than those from the bottom quartile. Likewise, girls also
do much better if they come from the top family income quartile; however, their
advantage over the bottom quartile is not as large as that for boys. Both girls and
boys are much more likely to drop out of the educational system with no upper
secondary education if they come from the bottom family income quartile.

These results reflect disturbing characteristics of the structure of Danish society:
characteristics that will have profound implications on how labor markets and the
marriage market will evolve. For gender, what we report here is not a uniquely Dan-
ish phenomenon; similar trends have been noted in Canada, the United States and
many European countries. Although there is a substantial well-established literature
in the area of child psychology and neuropsychology focusing on the differential de-
velopment and performance of boys and girls academic interest in the issue of gender
as it relates to educational attainment is relatively recent for Denmark. As is the

case in most countries, research on gender has traditionally examined women’s role



in society and why women have lagged behind men in participating in the most pres-
tigious occupations, work less, and are generally paid less than men. As a result of
this research and pressure from various interest groups—especially from the women’s
movement—educational institutions and the work place have become more conducive
to successful outcomes for women. Women are now much more likely to be perceived
as being equal in areas that matter for their development in the labor market but
which, in turn, harm the children if day-care programs are insufficient or inadequate,
as has been noted by Baker, Gruber and Milligan (2008). A much newer phenom-
enon is the decline in the relative performance of boys and young men in schools
and universities. It seems that changes in how public institutions treat women and
attitudes towards what is expected of women have not only made women’s position
better; they have also had a major impact on how men are able to perform in the
system. One can speculate whether the trend of higher rates of female employment
and the consequent changes in the way families care for their children have led to an
environment that makes it much more difficult for boys to succeed. We examine the
plausibility of this conjecture in Section 6.

To date, the results concerning the large differential gymnasium completion rates
over the household income distribution have not been noted by other researchers and
are very surprising for a welfare state like Denmark. Social scientists interested in

mobility issues have often focused on parental educational attainments when they



want to see how the current generation’s attainments or performance relate to that
of the previous generation (Holmlund, Lindahl, and Plug, 2011). Family income has
regularly been neglected as an important variable in this literature. Consequently, our
approach of using family income as well as parental education is somewhat unusual,
but it turns out to be especially important since performance differentials due to this
income measure are so much larger than those associated with parental educational
attainments. Our concern stems from the serious problems within the Danish welfare
state revealed by these attainment and performance differentials. Table 2 shows that
more than half the boys from the bottom family income quartile have not completed
the Danish educational system by age 16 years (see also McIntosh and Munk 2012).
How can this happen in a country that has such an extensive set of welfare programs,
an advanced education system, and an egalitarian distribution of income?

The questions we address here are what determines the benefits gained by children
from going to school and, in particular, what roles gender and economic advantage
play in this process. The ability to absorb what is taught in primary school is crucial in
determining how far individuals go in the school system and how successful they are in
finding high quality employment when it is time for them to enter the labor market.
There are reasons why the cohort whose upper secondary school achievements are
described in Table 2 is so disappointing. By looking at a sample of children younger

than the cohort born in 1982, which has been evaluated earlier, we hope to uncover



some of the reasons why so many children are performing so poorly in school and on
test scores.

Our results on the test scores are derived from a statistical model described in
Section 4 using the Danish Longitudinal Survey of Children (DALSC), which is de-
scribed in Section 3. The next section provides a brief review of the literature dealing
with the effects of gender and household income on test score performance. Our re-
sults are described in Section 5 and the paper ends with a discussion and conclusion

section.

2. LITERATURE REVIEW

Much of the recent interest in educational issues focuses on the gender gap in univer-
sity attendance. Many countries are finding that more women than men are starting
and completing university. This seems to be a relative recent discovery as evidenced
by two American studies, Buchmann and Diprete (2006) and Goldin et al. (2006).
Both studies are concerned with the causes of the increase in female university com-
pletion rates. Both suggest that the long-standing superiority of female educational
performance prior to university, the decline in discrimination against women, and the
increases in the return to a university degree for women are major factors generating
this outcome.

However, this result raises issues that can be examined only by investigating

educational performance at much younger ages. To do this, an alternative measure of



performance is needed. Researchers interested in academic performance as it relates
to gender as well as other variables, such as race, new migrants, and the economically
disadvantaged, have analyzed test score results, although this is not the only measure
that can be used for this purpose’.

There are some American studies that analyze test scores at various ages. Both
Fryer and Levitt (2010) and Pope and Sydnor (2010) find gender differences favoring
boys, which in the second paper are moderated by the male/female ratio in the
school class. Waber et al. (2007) also find significant gender differences but that the
gender favored depends on the test. Hussain and Milliment (2008) and Duckworth
and Seligman (2006) also find that boys do better on test scores. Fryer and Levitt
(2004) explain Black-White differences in early test scores by using family structure
variables, which have explanatory power, even conditional upon the socioeconomic
status of the parents.

For household income, both Taylor et al. (2004), for 3-year-olds from households in
poverty, and Heckman (2006) found large income effects, whereas Blau (1999) found
only a small parental income effect on test score performance, as did Auginbaugh

and Gittleman (2003) and Berger et al. (2009), who found household income less

2Buchmann and DiPrete also analyze school grade point average (GPA) for students in Grade
8 using the US National Educational Longitudinal Surveys. There are many American studies
examining primary school grades as well as teacher evaluations of students. See Duckworth and

Seligman (2006) for references to this literature.



important when home environmental variables were included. Shea (2000) found small
effects of exogenous shocks to income except for households with a poorly educated
head.

There are also some British studies that have analyzed the determinants of test
scores. Gregg and Macmillan (2010) and Blanden and Machin (2008) found signif-
icant household income effects on test scores in a number of recent British surveys.
Feinstein (2003) also showed a significant positive effect of household socioeconomic
conditions on performance at age 10 years. Using French data on three generations
Maurin (2002) found large and significant income effects on early grade transition
probabilities.

There are fewer studies examining test score results for OECD countries. One
study by Bedard and Cho (2010: 351), using a series of TIMSS surveys, found higher
performance in mathematics and science for boys for most of the countries in the
sample. Machin and Pekkarinen (2008) examined the issue of gender and found the
opposite result using PISA data for 2003: girls did better on all scores for all countries,
including Britain.

To summarize what researchers have found, the direction of gender effects and
the size of household income effects tend to depend on the study. Typical findings
are that parental education and socioeconomic status have a positive impact on test

scores, whereas race and growing up in a single-parent household have a negative



effect.

3. THE LONGITUDINAL SURVEY AND THE VARIABLES

In 1996 the Danish National Centre for Social Research (SFI) initiated the Danish
Longitudinal Survey of Children by interviewing a random sample of 6011 mothers of
children born during September 15-October 31, 1995. All mothers in the sample were
Danish citizens. The purpose of the project was to generate basic information about
the child’s development and the economic and social characteristics that describe the
child’s family. Repeated data collections were carried out in 1996, 1999, 2003 and
2006-7. There has been some attrition in the sample and in 2007 there were only 4971
respondents. For the last wave of the data collection, both mothers and fathers were
re-interviewed and for the first time the children were also interviewed. The interview
process involved an SFI interviewer visiting the household and completing a standard
questionnaire. The data used in this study comes exclusively from the mother’s
questionnaire for 2007 augmented by the 2003 questionnaire as some information
on the educational attainments was not collected in 2007. Only respondents whose
mother answered the questionnaire are used here. A few interviews were with the
father; these were excluded to make the sample as homogeneous as possible, leaving
a sample of 4221, almost equally divided between boys and girls.

Although all respondents were born in the same 6-week period of 1995, there is

considerable variation in their advancement through the school system. Children
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start school at different ages; accordingly, not all 11-year-olds are in the same grade.

The survey collected a good selection of the parents’ characteristics. These in-
cluded the education of both parents, whether the mother was a single parent,
parental attitudes toward the value of education, parents’ opinions of the quality
of their child’s school, whether the mother was working and if so for how long, the
number of children in the family, and the income of the family measured when the
child was 10 years. There is also some information on the child relevant to acad-
emic performance: the child’s gender and two questions relating to the child’s health.
The first deals with whether the child has emotional or behavioral problems, as re-
ported by the parent; the second relates to doctor-diagnosed long-term illnesses or
impairments such as dyslexia, ADHD etc.

Two ability or achievement tests were given to all children. Although these are
sometimes referred to as IQ tests, they also represent the child’s level of competence
in the subject because it depends on what the child has actually learned at home and
in school as well as his or her innate ability. The first was a cognitive ability test,
which is a Raven-type test and is known in Denmark as the CHIPS test (Children’s
Problem Solving Test) and is described in Kreiner et al. (1995, 2006). The second
test was a language comprehension test that was first developed by (rum (1971)
and Hansen (1995) and later used by McIntosh and Munk (2007) to explain Danish

tertiary educational attainments. An abbreviated version was used here to suit the
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time available for each test, which was 17 minutes for the Chips test with 40 questions,
and 25 minutes for the language test with 33 questions. The data for each test consist
of a vector of individual responses to each question on the test. Each element in the
vector is a 0 for a wrong answer or a 1 for a correct answer.

A sub-score is computed from these responses for each test score. This is the
sum of the correct responses for the most informative questions. This is motivated
by Schmidt and Embretson (2003: 430) who suggested that low variance questions
should be eliminated from the analysis by selecting only those questions whose success
rate lies between 0.3 and 0.7. The information contained in a question increases with
the variance of the sample response. For the binary case, this is maximized for
questions for which half the sample answered the question correctly. This sub-score is
much more reliable than the sum of all of the correct answers. Means and standard

deviations for the sub-score are shown for both genders in Table 1.

4.  STATISTICAL MODELS
The most common procedure for dealing with test score data is by using ordinary least
squares. For our data this procedure is not particularly appropriate. As a first step we
applied ordinary least squares using robust standard errors to deal with the potential
heteroscedasticity arising from the count nature of the data. This procedure does not
address the salient characteristics of the response variable, which is integer valued.

There is also the issue of unobserved heterogeneity, which is not easily handled in the
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regression framework.

Our procedure deals with these features of the data by applying mixed truncated
Poisson models. Truncation is required because of the small number of outcomes.
Each sub-score takes on a number of values between 0 and a maximum of 7 or 8
questions depending on the test. As previously mentioned, many questions were
excluded because the proportion of the sample who answered them correctly was
either to large or too small.

We assume that unobserved individual characteristics can be represented by a
random effect (which could depend on covariates) that takes on a finite number of
discrete values. If individual ¢, is of type ¢, then the probability that he or she will

answer k questions correctly or obtain a test score of k is

Pr{S; = k|Type =} = Py(k)/> Pu(k) (1)
k=0
= Qu(k) (2)
where
Py(k) = exp(—uw)ufg/k! k=0,1,2.K (3)
and

pie = exp(Xiay) (4)
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and
J

Xiop = oo + ZXUO%‘ (5)

j=1

where X is a vector of individual 's characteristics and «y is the coefficient vector
associated with type ¢. Regressors are all normalized to have a zero mean and a unit
variance. This means that the size of the regression coefficient is an indication of its
importance. If the probability of being type ¢ is 7,, the sample log-likelihood function
is

N L

In(L) = >_ In] 1@@21(5@')] (6)

=1 {=

where £ and N are the number of types and the sample size, respectively. This
is the In-likelihood function used in our analysis. There are two ways of representing
type. The most general is the latent class Poisson model of Wedel et al (1993) where
all the components of o vary with type, and a special case from Heckman and Singer
(1984) where only the intercept terms, ag, vary by type, (see also Cameron and
Trivedi, 2005 and Dahl and Lochner, 2012).

The choice of the number of mixtures to apply is an empirical issue determined by
criteria involving the value of the maximized likelihood together with the number of
parameters. The appropriate model to be selected is determined by the data. First,
the value of the maximized likelihood function is computed using a single Poisson
distribution with no covariates except a constant term. This serves as a baseline that

can be used to compare other models and to construct a pseudo-R? for each model.
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Covariates and then additional mixtures were added until there was an increase in

the Akaike index.

5. RESULTS

Table 3 shows separate estimates for boys and girls for both tests®. The coefficients
of the logarithm of family income are very large and highly significant. Boys do
significantly less well on both tests but have larger income and parental education
coefficients. Respondents with well-educated fathers and mothers do significantly
better on both tests, but those with emotional or behavioral problems or learning
disabilities do less well. While gender is certainly important, it is the income of
the respondent’s family that is the variable to which most of the explained variation
in the two tests can be attributed. With the exception of some results reported in
Waber et al. (2007), Heckman (2006), and Waldfogel and Washbrook (2011), this is
a new result in the literature on gender differences in test score performance. Earlier
literature, for example Mayer (1997), Blau (1999), and Shea (2000) played down the
importance of income relative to parental education or other variables.

What is perhaps surprising is the large number of variables with no impact on test
score performance. A number of other variables were used as regressors but were not
significant. These include lower levels of parental educational attainment, the number

of respondent siblings, parental attitudes concerning the value of education and par-

3Pooling the sexes is always rejected by the data. The income and parental educational coefficients
are significantly larger as a group for the boys.
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ents’ perception of the quality of the respondent’s school, whether the parents were
cohabiting or divorced, the proportion of time the respondent’s mother was working,
and the overall health of the child. These variables were included as regressors in a
preliminary analysis of the data but were not significant and thus are not on the list
of regressors in Table 3.

The preferred model for each test and gender is a mixture of two truncated Poisson
distributions where the intercept terms are the only coefficients that differ across the
two distributions. Increasing the number of mixtures from two to three led to an
increase in the Akaike index, indicating that two mixtures are sufficient. Latent class
models, ones in which there are type-specific slope parameters, did not lead to an
increase in any of the likelihood functions, so the Heckman-Singer representation with
only type-specific intercept terms is sufficiently complex to explain the data. Negative
binomial models were also considered, but convergence difficulties were encountered
in their estimation, indicating that adding a continuous random effect to X;a in
equation (4) was not an appropriate way to deal with the unobserved heterogeneity
in the data.

In terms of goodness of fit criteria, the models give good predictions of the first
two moments of the score distributions and the proportion of respondent who do not
get any correct answers. Mixing is sometimes seen as a solution to over-dispersion or

excessive zeros in the data; however, these are not problems here, so the mixing pro-
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cedure picked up some unobservable respondent characteristics. However, the mixing
procedure gives the smallest increment to the increase in the likelihood functions. It
accounts for less than 20% of the increase in the likelihood function over baseline.
Using a truncated model is much more important. There are only a small number of
possible outcomes, so that removing the tail of the distribution leads to a considerable
improvement in the model’s ability to fit the data.

What is so unexpected is that the coefficients associated with the logarithm of
household income quartile are so pronounced in a country like Denmark, which is per-
haps one of the most well developed welfare states in Europe with a very high standard
of living. It is also interesting that these differentials in test score performance should
be so visible at age 11 years, the age at which the tests were administered.

The effects of family income are even larger than those associated with gender.
However, in our survey of this literature in Section 2, we found very little that would
have prepared us for the result that the size of these differentials in test score per-
formance and upper secondary school attainments is so strongly dependent on the
living standards of the respondent’s family. There is some information in the survey
that can provide a partial explanation as to why this happens. Nevertheless, there
are also some characteristics of Danish society about which there is no information
in the survey that might be informative about why boys are more adversely affected

than girls if they come from disadvantaged households.
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The first child-health variable, hy, is highly correlated with family income. Having
emotional or behavioral problems or not being able concentrate in school is much
more prevalent in the bottom income quartile for both genders, but it is particularly
large for boys. In our survey, the boys depend more on their parents’ characteristics,
especially household income, than do the girls so that a shortfall in the amount of

resources available will have a larger impact on boys.

6. CONCLUSION AND DISCUSSION

Our two main results are that there are large differences in the way boys and girls
perform on two tests measuring logical or reasoning ability and language proficiency,
and that these differences are largely determined by the living standards of the re-
spondent’s family as measured by the income of the family. It is clear from Table
1 that there are very large and significant gender differences in both sub-scores by
income quartile. All these differences are significant for the language test, and they
are also significant for the lowest two income quartiles for the inductive reasoning
test. Differentials regarding family income are very large, much larger than those
associated with gender. For example, for the language test, boys from the top income
quartile have a score that is 27.7% higher than that of boys from the bottom income
quartile.

Our results are based on a recent survey of 11-year-olds, but they are consistent

with trends that began much earlier and which characterize the entire Danish edu-
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cational system. As we mentioned in the introduction, Table 2 which is based on
register data for the whole country reveals much larger gender and income differen-
tials for upper secondary school performance than those we found using the DALCS
sample survey data on test scores at age 11 years. These respondents were aged
25 years in 2007 and are thus 14 years older than the respondents in our sample.
Differences across income quartiles are much larger than those for our sample; both
gender and family income play an even larger role in determining who has completed
a gymnasium qualification. The interesting question that arises from this is whether
the respondents in our sample will exhibit the same characteristics as the 1982 cohort
by the time they have completed secondary schooling, or whether they differ from the
older students and are less dependent on their parents’ attributes. This is a crucial
issue that needs to be addressed by collecting more and better data. Further research
is also needed.

All studies dealing with earnings, educational attainments, or test scores find that
respondent performance depends on some characteristics of the respondent’s parents
and variables that describe the respondent’s environment when he or she was growing
up. In this sense, our results are very conventional and are what researchers in this
area would expect. However, what children actually get from their parents and when

and how they get it are questions that have not been adequately addressed!. Our

4The debate on nature vs. nuture is a good illustration of this.
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results provide insight into some of the aspects surrounding what determines success
at school. The fact that family income plays such an important part in determining
the test score results and later educational attainments suggests that some features
of the inheritance process are more important than others.

The importance of large and significant income effects, even when parental ed-
ucational attainments are included as regressors, provides compelling evidence that
there are attributes, skills and abilities that children get from their parents that are
probably independent of the parents’ genetic characteristics. The data used in McIn-
tosh and Munk (2007), on the importance of test scores in tertiary Danish educational
performance showed that there is virtually no correlation between the three tests that
were administered at age 14 and the respondent’s income in the year 2000. Thus, it
is difficult to maintain the hypothesis that the family income measure that is used
here has any connection with the genetic endowments of the parents. Parental edu-
cational attainments may contain information related to their genetic make-up, but
the effect of this on the child’s test score performance is only part of what parents’
education does for the child (Bjorklund, Eriksson, and Jéntti, (2010a:8)); the total
effect of parental education is much smaller than that associated with family income.

This is because there are so many different ways that coming from a high-income

family can be an advantage in determining academic success. These advantaged
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households do not usually experience unemployment, are less likely to suffer from
family instabilities, live in better neighborhoods, and send their children to better
schools, all of which have little or nothing to do with genetics. Children from high-
income households have more access to cultural activities, music lessons, foreign travel
and more contact with their parents, who on the basis of their high incomes, are
more likely to be ambitious, well endowed with interpersonal skills, and have most
of the non-cognitive abilities required to be successful in the workplace (Borghans et
al. (2008), Holmlund, Lindahl, and Plug (2011) and Munk (2013)). These family
attributes have been shown by many researchers to be associated with academic
success. As Heckman (2008) argued, the benefits of child investments and positive
stimulus are larger the earlier children are exposed to them. The same could be said
of the benefits of having well-educated parents, but there are many things that they
cannot give their children if they are in the lower part of the income distribution.
The level of income in the household represents a good measure of the totality of
resources that can be made available to the household’s children; this is something
that parental educational attainments may not capture.

Our results are consistent with the recent claims by Bjorklund, Eriksson, and
Jantti (2010a:8) that the effects of environmental factors on performance are sub-
stantial and have possibly been underestimated in the literature in this area. See also

Bjorklund, Lindahl, and Lindquist (2010b). However, they are certainly not in line
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with the position taken by behavioral geneticists such as Plomin et al. (1997: 444)°,
who deny that there are any environmental components in the mechanism whereby
cognitive ability is passed from one generation to the next.

Much has been written about why girls perform better at school than boys. As we
mentioned in the introduction, Danish society has changed dramatically in the last
forty-fifty years with increases in female labor-force participation, which has been
facilitated by the tremendous growth in pre-school institutions. That children no
longer begin their schooling in school but in kindergarten has led to a downward
shift in curriculum content which, as the child psychologist Sax (2007) has pointed
out for the American system, has meant that what was originally taught in grade
one is now what children learn in kindergarten. He notes in Sax (2001) that many
boys are not prepared for this, and that they have not adapted as well as the girls
have to this new regime. Many researchers in child psychology have highlighted the
increase in the percentage of boys who are having difficulty in dealing with the new
demands that this has imposed on them. In our study, these problem boys are likely
to be characterized by the second type, whose performance is decidedly inferior to
the performance of type 1 boys.

Both Sax (2007:7) and the sociologists Younger and Warrington (2005:16) have

emphasized the importance of the anti-intellectual and anti-learning aspects of popu-

®See also DeFries et al. (1994).
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lar youth culture® among young males in determining their attitudes towards school.
Legewie and DiPrete (2012: 4) suggest that school quality itself plays a role in deter-
mining boys’ attitudes towards learning and that ‘schools are an important context
for socialization of young adolescents’. Based on our familiarity with the Danish ed-
ucational system, this appears to be a prominent feature here in Denmark of many
boys coming from low income families. Many Danish boys, like their American coun-
terparts, are disengaged from the academic side of school and their test score perfor-
mance reflects this or their basic inability to answer the questions on the tests.
Differentials in academic performance across the family income distribution that

appear at the primary school level point to serious problems in the way boys from

6Sax writes "What’s troubling about so many boys that I see in my practice ... is that they don’t
have much passion. .... Even more disturbing is the fact that so many of these boys seem to regard
their laid-back, couldn’t-care-less attitude as somehow being quintessentially male. ‘You need to
care about what grade you get. It’s important’ one mother told her son. ‘Girls care about getting
good grades. Geeks care about grades. Normal guys don’t care about grades’ her fourteen year old
son informed her".

For the UK, Younger and Warrington say "Boys in schools in very different socio-cultural contexts,
in inner cities and in rural counties ...... have all stressed this common theme of the vital need to
conform to peer pressure, to be part of the crowd and to live up to crowd norms and expectations.
Unlike girls, whose interests are quite widely spread, boys’ groups mainly revolve around a football

culture... ."
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disadvantaged families are able to take advantage of what is offered by the schooling
system. As Table 2 shows, the problem is likely to get much more serious for later
success in the educational system if the boys in our sample are like the average Danish
male born 14 years earlier.

Unfortunately, the data collected in the DALSC survey are not very revealing
about the mechanisms that cause this. Is not going on to get a gymnasium qualifica-
tion a result of not being prepared and not having learned the basic skills taught at
primary school, or is it due to a lack of purpose or a lost sense of direction? Recent
work on time allocations in Danish households by Bonke (2009:56) shows that families
with low levels of parental education devote less time to their children. This provides
some insight into how the intergenerational transmission mechanism perpetuates the
poor performance of disadvantaged children. However, this is by no means certain,
and we are left in a position of almost complete ignorance as to why boys in general,
and disadvantaged ones in particular, have such poor prospects for getting a valuable
education and a good job at the end of it.

That girls outperform boys should not obscure the fact that there are also large
differences across income groups for girls. Disadvantage affects both genders and this
is a problem that Danish social policy has failed to fully address.

Our results show what determines test score performance without providing an

understanding as to why these variables explaining it are important. We suggested a



24

number of reasons why family income should matter but were unable to be explicit
about the mechanism whereby the children from families with higher incomes were
able to do better on the two tests or were able to obtain a gymnasium qualification.
If we are to come to an understanding of why children from low income families
have problems at school, better sample survey data are needed. Surveys have to be
able to distinguish the difference between what high incomes can buy for children
and the characteristics of high-income parents that determine the quality of what
these parents do for their children. School effects are also likely to be important,
but it is not clear to what extent the school system favors the children from well-
off families or discriminates against those from disadvantaged households. Denmark
faces a potential social-educational crisis. If this is to be avoided, much more research
needs to be done to understand why gender and economic disadvantage combine to

generate such negative effects on young respondents.

REFERENCES
[1] Aughinbaugh, A., Gittleman, M. 2003. Does Money Matter? A Comparison
of the Effect of Income on Child Development in the United States and Great

Britain. Journal of Human Resources 38(2), 416-440.

[2] Baker, M., Gruber, J., Milligan, K., 2008. Universal Child Care, Maternal Labor

Supply, and Family Well-Being. Journal of Political Economy 116(4), 709-745.



25

[3] Bedard, K., Cho, I. 2010. Early gender test score gaps across OECD countries.

Economics of Education Review 29, 348-363.

[4] Berger, L. M., Paxson, C., Waldfogel, J., 2009. Income and child development.

Children and Youth Services Review 31(9), 978-989.

[5] Bjorklund, A., Eriksson, K. H., Jéntti, M., 2010a. IQ and Family Background:
Are Associations Strong or Weak? The B.E. Journal of Economic Analysis and

Policy 10 (Contributions), Article 2.

[6] Bjorklund, A., Lindahl, L., Lindquist, M., 2010b. What More Than Parental
Income, Education and Occupation? An Exploration of What Swedish Siblings
Get from Their Parents. The B.E. Journal of Economic Analysis and Policy

10(1), Article 102.

[7] Blanden, J., Machin S., 2008. Up and Down the Generational Income Ladder in

Britain. National Institute Economic Review No. 205, 101-116.

[8] Blau, D. M., 1999. The Effect of Income on Child Development. The Review of

Economics and Statistics 81, 261-276.

[9] Bonke, J., 2009. Foreldres brug af tid penge pa deres bgrn. Rockwool Founda-

tion, Copenhagen.

[10] Borghans, L., Duckworth, A. L., Heckman, J. J., and Weel, B. ter, 2008. The



[12]

[13]

[14]

[16]

26

Economics and Psychology of Personality Traits. Journal of Human Resources

43, 972-1059.

Buchmann, C., DiPrete, T. A., 2006. The Growing Female Advantage in Col-
lege Completion: The Role of Family Background and Academic Achievement.

American Sociological Review 71, 515-541.

Cameron, A. C., Trivedi, P. K., 2005. Microeconometrics, Methods and Appli-

cations. Cambridge University Press, Cambridge.

Claessens, A., Duncan, G., Engel, M., 2009. Kindergarten skills and fifth-grade

achievement. Economics of Education Review 28, 415-427.

Dahl, G., Lochner, L., 2012. The Impact of Family Income on Child Achieve-
ment: Evidence from the Earned Income Tax Credit. American Economic Review

102(5), 1927-1956.

DeFries, J. C., Plomin, R. and Fulker, D. W. 1994. Nature and Nurture During

Middel Childhood. Blackwell, Oxford.

Duckworth, A. L., Seligman, M. E. P., 2006. Self-Disclipine Gives Girls the
Edge:Gender in Self-Disclipine, Grades, and Achievement Test Scores. Journal

of Educational Psychology 98, 198-208.



[17]

[19]

[20]

[21]

[22]

[23]

[24]

27

Feinstein, L., 2003. Inequality in Early Cognitive Development of British Chil-

dren in 1970 Cohort. Economica 70, 73-97.

Fryer, R. G. Jr., Levitt, S. D., 2004. Understanding the Black-White Test Score
Gap in the First Two Years of School. Review of Economics and Statistics 86,

447-464.

Fryer, R. G. Jr., Levitt, S. D., 2010. An Empirical Analysis of the Gender Gap

in Mathematics. American Economic Journal: Applied Economics 2, 210-240.

Goldin, C., Katz, L. F., Kuziemko, I., 2006. The Homecoming of American
College Women: The Reversal of the College Gender Gap. Journal of Economic

Perspectives 20, 133-156.

Gregg, P., Macmillan, L., 2010. Family Income, education and cognitive ability

in the next generation. Longitudinal and Life Course Studies 1, 259-280

Hansen, E. J., 1995. En generation blev voksen (English summary 1996), Report

95.8. The Danish National Institute of Social Research, Copenhagen.

Heckman, J. J., 2006. Skill Formation and the Economics of Investing in Disad-

vantages Children. Science 312, 1900-1902.

2008. Schools Skills and Synapses. Economic Enquiry 46, 289-324.



[25]

[26]

[27]

28]

[29]

[31]

[32]

28

Heckman, J. J., and Singer, B., 1984. A Method for Minimizing the Impact of
Distributional Assumptions in Econometric Models for Duration Data. Econo-

metrica 52, 271-320.

Holmlund, H., Lindahl, M., Plug, E., 2011. The Causal Effect of Parents’ School-
ing on Children’s Schooling: A Comparison of Estimation Methods. Journal of

Economic Literature 49(3), 615-651.

Hussain, M., Millimet, D. 1., 2009. The Mythical ‘Boy Crisis’? Economics of

Education Review 28, 38-48.

Kreiner, S., Hansen, M., Rosenberg, C., 1995. Chips-Children’s Problem Solving.

Vejledning. Dansk Psykologisk Forlag, Copenhagen.

2006. On Local Homogeneity and Stochastically Or-

dered Mixed Rasch Models. Applied Psychological Measurement 30, 271-97.

Legewie, J., and DiPrete, T. A., 2012. School Context and the Gender Gap in

Educational Achievement. American Sociological Review 77(3), 463-485.

Machin, S., Pekkarinen, T., 2008. Global Sex Differences in Test Score Variability.

Science 322, November 28, 1331-1332.

Maurin, E., 2002. The impact of parental income on early schooling transitions.



[35]

[36]

[38]

[39]

29

A re-examination using data over three generations. Journal of Public Economics

85, 301-332.

Mayer, S.E., 1997. What Money Can’t Buy: Family Income and Childrens’ Life

Chances. Harvard University Press, Cambridge Mass.

MclIntosh, J., Munk, M.D., 2007. Scholastic Ability vs. Family Background in
Educational Success: Evidence from Danish Sample Survey Data. Journal of

Population Economics 20(1), 101-120.

2012. An Explanation of Intergenerational Educational Mobility
Using the Correlated Mare Model: A Danish Test Case. Centre for Mobility

Research, AAU-CPH, revised manuscript.

Munk, M. D., 2013. Completion of Upper Secondary Education. What Mecha-

nisms are at Stake?” Forthcoming in Comparative Social Research 30.

Plomin, R., Fulker, D. W., Corley, R., DeFries, J. C., 1997. Nature, Nurture, and

Cognitive Development From 1 to 16 Years. Psychological Science 8, 442-447.

Sax, L., 2001. Reclaiming kindergarten: Making kindergarten less harmful to

boys. Psychology of Men and Masculinity 2, 1-12.

2007. Boys Adrift. Basic Books, New York.



[40]

[41]

[42]

[43]

[44]

[45]

30

Shea, J., 2000. Does parents’ money matter? Journal of Public Economics 77,

155-184.

Schmidt, K. M., Embretson, S.E. 2003. Item Response Theory and Measuring
Abilities. In: Schinka, J. A., Velicer, W.F., (Eds.). Research Methods in Psy-

chology. Volume 2 of Handbook of Psychology. John Wiley and Sons, Inc., New

York.

Schinka, J. A., Velicer, W. F.; 2003. Handbook of Psychology: Vol 2, Research

Methods in Psychology. John Wiley and Son, New York.

Taylor, B. A., Dearing, E., McCartney, K. 2004. Incomes and Outcomes in Early

Childhood. Journal of Human Resources XXXIX, 980-1007.

Waber D. P., De Moor, C., Forbes, P. W.; Almli, C. R., Botteron, K. N., Leonard,
G., Milovan, D., Paus, T., Rumsey, J., 2007. The NIH MRI study of normal brain
development:Performance of a population based sample of healthy children aged
6 to 18 years on a neuropsychological battery on a neuropsychological battery.

Journal of the International Neuropsychological Society 13(5), 729-746.

Waldfogel, J., Washbrook, E., 2011. Income-Related Gaps in School Readiness
in the US and UK. In: Smeeding, T., Erikson, R., Jéntti, M., 2011. (Eds.).
Intergenerational Mobility Within and Across Nations. Russell Sage Foundation,

New York.



31

[46] Wedel, M., Desarbo, W.S., Bult, J.R., Ramaswamy, V., 1993. A Latent Class
Poisson Regression Model for Heterogeneous Count Data. Journal of Applied

Econometrics 8, 397-411.

[47] Younger, M., Warrington, M., 2005. Raising Boy’s Achievement. Faculty of Ed-

ucation, Cambridge University HMSO, Research Report RR636.

[48] Orum, B., 1971. Social Baggrund, intellektuelt niveau og placering i skolsys-

temet, Study 20. The Danish National Institute of Social Research, Copenhagen.



Tables

TABLE 1

Mean Test Sub-Scores by Family Income Quartile and

Gender. Mean and (Standard Deviation)

Boys Girls
Inductive
Reasoning Test
All 3.867 (0.045) 4.060 (0.044)
Quartile 1 3.525 (0.094) 3.793 (0.091)
Quartile 2 3.661 (0.091) 4.072 (0.095)
Quartile 3 3.889 (0.081) 4.007 (0.080)
Quartile 4 4.370 (0.088) 4.392 (0.087)
Boys Girls
Language
Test
All 4.208 (0.048) 4.699 (0.046)

Quartile 1 3.774 (0.097) 4.360 (0.099)
Quartile 2 3.993 (0.102) 4.487 (0.101)
Quartile 3 4.228 (0.085) 4.825 (0.082)
Quartile 4 4.818 (0.094) 5.076 (0.088)

Sample Size 1,877 1,808

Table Notes: Test 1 is the inductive reasoning test consisting of 7 questions and Test 2,

the language test, which has 8. The standard error is the standard error for the mean.
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TABLE 2
Upper Secondary School Attainments by
Income Quartile Groups and Gender for
all Danes aged 23 in 2005

(Standard Deviation)

None Vocational Gymnasium
Summary Statistic
Boys
Quartile 1 0.518 (0.006)  0.256 (0.005) 0.219 (0.005)
Quartile 2 0.345 (0.005)  0.370 (0.006 0.284 (0.007)
Quartile 3 0.236 (0.004)  0.336 (0.006) 0.427 (0.008)
Quartile 4 0.152 (0.003)  0.218 (0.006) 0.630 (0.004)
Sample Size 27,422
Girls

Quartile 1 0.442 (0.006)  0.195 (0.005) 0.360 (0.006)
Quartile 2 0.283 (0.005)  0.246 (0.006) 0.470 (0.006)
Quartile 3 0.183 (0.004)  0.204 (0.005) 0.613 (0.006)
Quartile 4 0.109 (0.002)  0.109 (0.0002) 0.781 (0.004)
Sample Size 24,712

Table note: Rows may not sum to 1.0 because of rounding errors.
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TABLE 3

34

Maximum Likelihood Parameter Estimates For

Mixed Truncated Poisson Models

Variables
Intercept terms
Type 1
Type 2

Ln(family Income)
Father’s Education
Mothers’s Education
Health Prob 1
Health Prob 2

Probability of type 1

R2

Intercept Terms
Type 1
Type 2

Ln(family Income)
Father’s Education
Mothers’s Education
Health Prob 1
Health Prob 2

Probability of type I

R2

Table Notes:* and **

Boys

1.443%* (0.040)
-0.950 (0.330)

0.437** (0.096)
0.003 (0.013)
0.039** (0.013)
-0.048** (0.013)
-0.049 (0.013)

0.946** (0.009)
0.049

Boys

1.304%* (0.058)
-1.116** (0.346)

0.726** (0.130)
0.037** (0.013)
-0.002 (0.013)

-0.049** (0.013)
-0.048** (0.013)

0.948%* (0.009)
0.048

Inductive
Reasoning
Test

Language
Test

Standard errors are in round brackets.

Girls

1.639%* (0.038)
-1.573 (1.828)

0.153* (0.088)
0.042** (0.013)
0.049** (0.014)
-0.080** (0.013)
-0.013 (0.013)

0.981** (0.008)
0.052

Girls

1.563** (0.053)
-1.844 (2.149)

0.308** (0.116)
0.041%* (0.01)
0.046** (0.014)
-0.081%* (0.013)
-0.013 (0.013)

0.982%* (0.007)
0.055

indicate significant at the 5 and 1 percent levels, respectively.



