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ABSTRACT

The Intergenerational Transmission of Cognitive and .
Non-Cognitive Skills During Adolescence and Young Adulthood

This study examines cognitive and non-cognitive skills and their transmission from parents to
children as one potential candidate to explain the intergenerational link of socio-economic
status. Using representative data from the German Socio-Economic Panel Study, we contrast
the impact of parental cognitive abilities (fluid intelligence, crystallized intelligence) and
personality traits (Big Five, locus of control) on their adolescent and young adult children’s
traits with the effects of parental background and childhood environment. While for both age
groups intelligence and personal traits were found to be transmitted from parents to their
children, there are large discrepancies with respect to the age group and the type of skill. The
intergenerational transmission effect was found to be relatively small for adolescent children,
with correlations between 0.12 and 0.24, whereas the parent-child correlation in the sample
of adult children was between 0.19 and 0.27 for non-cognitive skills, and up to 0.56 for
cognitive skills. Thus, the skill gradient increases with the age of the child. Furthermore, the
skill transmission effects are virtually unchanged by controlling for childhood environment or
parental education, suggesting that the socio-economic status of the family does not play a
mediating role in the intergenerational transmission of intelligence and personality traits. The
finding that non-cognitive skills are not as strongly transmitted as cognitive skills, suggests
that there is more room for external (non-parental) influences in the formation of personal
traits. Hence, it is more promising for policy makers to focus on shaping children’s non-
cognitive skills to promote intergenerational mobility. Intergenerational correlations of
cognitive skills in Germany are roughly the same or slightly stronger than those found by
previous studies for other countries with different institutional settings. Intergenerational
correlations of non-cognitive skills revealed for Germany seem to be considerably higher than
the ones found for the U.S. Hence, skill transmission does not seem to be able to explain
cross-country differences in socio-economic mobility.
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Introduction

For the last few decades societies in most devdlgpentries have been characterized by rising
economic inequality. Social science research hagrgéed cross-national evidence that this rising
inequality is closely related to less social mapidcross generations. Literature has mainly fotuse
on intergenerational income mobility and educatiwobility as the two benchmarks against which
differences between the socio-economic status @nps and their children are measured. However,
while the intergenerational correlation of economstiatus is a well-known fact, it is much less clear
what drives these correlation patterns. In ordeddwelop policy measures which aim to enhance
intergenerational mobility and reduce inequalitthie long term, it is crucial that we understandho
economic disadvantage is transmitted from parenthiidren. One potential factor that may help to
explain how socio-economic status is linked acgeserations is skills and their transmission from
parents to children. Both cognitive and non-cogaitiskills have been found to be important
predictors of economic and social success. Cogn#iils refer to various dimensions of intelligenc
such as an individual’'s verbal fluency or theirlipito solve new problems, whereas non-cognitive
skills comprise personality traits, such as opesriesexperience or emotional stabifitognitive
and non-cognitive skills have been shown to plaulastantial role in educational achievement (for
example, Heckman and Vytlacil 2001) and income €éxample, Hanushek and Woessmann, 2008).
Thus, a significant transmission of intelligencepersonal traits from parents to their childrenldou
play a major role in determining the intergeneradiocorrelation of socio-economic status. A small
body of economic literature has investigated whethe intergenerational correlation of economic
status is driven by cognitive and non-cognitivdlskifor example, Blanden, Gregg, and Macmillan,
2007, and Mood, Bihagen, and Jonsson, 2011), lwt fesv datasets provide information on the
abilities and economic outcomes of both parentstlaeid children..

This paper discusses the transmission of cognétig non-cognitive skills from parents to their
children during adolescence and young adulthoothdJUgpresentative data from the German Socio-
Economic Panel Study (SOEP), the study comparegnthact of parental skills on children’s skill

outcomes with the effects of parental backgrourgl @mldhood environment, which can account, to



some extent, for early life conditions that ardical to individuals’ cognitive and non-cognitive
development (Ermisch, 2008). The focus of this wigdn the determinants of children’s intelligence
and personal traits as potential mediating vargbite intergenerational education and earnings
transmissiod. The intergenerational correlations of skills wile analyzed for children of two
different age groups: adolescents aged around #i7yanng adult children aged 18 to 2Jhe
German school system means that some adolesceptalraady have finished secondary school at
aged 17 with the most basic school leaving ceatidgHauptschulg or with no leaving certificate at
all. However, the majority of young people arel sihrolled in either an intermediate secondary
school (Realschule)or an academic on&gymnasiuor in a vocational schooBgrufsschulg In
contrast, young adults between the ages of 18 8nlda2e mostly finished secondary school with
some kind of leaving certificate and eventuallygugr or have completed tertiary education, or have
dropped out with no qualification. Hence, in thigeagroup children are mainly in the labor market or
enrolled at a university, although some may haaged a family and, thus, are not part of the labor
force.

The SOEP enables us to distinguish between fatdmsmothers, and sons and daughters. This
means that we can account for possible genderreiifées in 1Q and personality transmission and
compute overall transmission effects from both pee Furthermore, we can analyze whether
intergenerational skill transmission occurs diffeéhg according to the type of skill. With respeot t
cognitive skills, the data allows us to distingulsttween fluid intelligence (coding speed, abstract
reasoning) and crystallized intelligence (verball amumerical skills). Non-cognitive skills are
measures of the Five Factor Model (Big Five: opeaneconscientiousness, extraversion,
agreeableness, neuroticism) and locus of control.

Finally, the intergenerational correlation patteinsGermany will be compared to previous
findings for other countries with different instibnal frameworks. With respect to I1Q transmission,
this analysis can be compared to two recent Scawidin studies by Black, Devereux, and Salvanes
(2009) for Norway, and by Bjoérklund, Hederos Erikssand Jantti (2010) for Sweden. These studies
use a largely comparable framework for analyzirg ¥harious channels between parental resources

and the attainment of cognitive skills. Althougleithdatasets are based on matched administrative



registers, census data, and military records, &and pnly available for fathers and their sons, a
subsample of males from the SOEP can be used thrite samples of these studies. With respect to
the transmission of personal traits, the resultishe@i compared with findings from Mayer et al. (200
and Duncan et al. (2005) who examine the relatignebtween maternal personality traits and the
skills of their sons and daughters using the Nafiooongitudinal Survey of Youth (NLSY).
Furthermore, the reviews of existing studies oerignerational correlations of non-cognitive skills
provided by Osborne Groves (2005) and Loehlin (20@d8 be drawn upon for comparison.

Existing literature considers two main channelstiiertransmission of cognitive and non-cognitive
skills between generations. On the one hand, skilg be transmitted from parents to their biololgica
children by the inheritance of genes ("nature").t@mother hand, the transmission may work through
a productivity effect of parental skills ("nurtujeFor example, more able parents are more likely t
be able to afford high quality childcare, housingareas with access to high quality schools, bear t
costs of private lessons and tertiary educatiomyTihay also enhance the skills of their children by
employing favorable parenting styles and by prongp@ood health conditions for their offspring.
Unfortunately, the SOEP data do not allow us taamtjedistinguish nature and nurture effects.
Findings from recent research on income and edugtimobility suggest the importance of both
nature and nurture (Bjérklund et al., 2007). Moo unha and Heckman (2007) point out that the
assumed separability of nature and nurture is ebsa@s the mechanisms interact in more complex

ways.

Previous Research on Intergenerational Skill Transnssion

Existing economic literature on intergenerationabbitity concentrates predominantly on
education (for example, Hertz et al., 2007) andine mobility (for example, Solon, 1999). In
modern societies, years of schooling completeddrgmis and their children’s schooling have been
found to be correlated between 0.14 and 0.45 (] 1999). Couch and Dunn (1997) report a

father-son correlation of 0.25 for Germany, but,stbkely, underestimate the true correlation



because their estimates are based on a samplelabfvely young children. Intergenerational
correlations of earnirgghave an even wider range, from about 0.10 to (Sg8on, 1999). Vogel
(2007) estimates an intergenerational earningstigtgsof 0.25 in Germany and of 0.43 for a
comparable sample in the U.S..

There is far less research on the underlying caabdBese intergenerational correlations, but
ongoing research aims at disentangling the causahamisms (Black and Devereux, 2010). Skills
could serve as an intergenerational transmissiarhar@sm as both cognitive skills and non-cognitive
skills have been found to be important predictans dconomic and social success (for example,
Cameron and Heckman, 1993; Heckman et al., 200§e”Aand Heineck, 2010b, Heineck and Anger,
2010). The crucial question as to whether the gateerational transmission of cognitive abilities or
personality may explain the persistence of socipenoc status across generations is examined by
Mood, Bihagen, and Jonsson (2011). They use registea from Sweden to decompose father-son
education and income correlations into differentdiatng characteristics of the children. They find
that the intergenerational income effect can bdagx@d to 20 percent out of 63 percent by the son’s
cognitive skills and to a somewhat lesser extenhdny-cognitive traits. However, cognitive abilities
are much more important for education and accoont3f7 percent out of 46 percent of the
transmission between fathers and sons. Additiom@eace that cognitive and non-cognitive skills
serve as one of the causal channels of intergemeshttransmission of economic status has been
provided by Bowles and Gintis (2002), Osborne Gsa\2905), and Blanden et al. (2007).

While economic research on skill formation is rathearce, the determinants of cognitive and
non-cognitive skills and intergenerational corriela¢ have been analyzed by psychologists for
decades. 1Q correlations between parents and ¢hédren were found to be in the range between
0.42 and 0.72 (Bouchard and McGue, 1981; Devlialetl997; Plomin et al., 2000). However, the
datasets used by most psychological studies asgllmasa small number of observations and/or lack
representativeness. One of the first economic esudy Agee and Crocker (2002) reports a positive
association between mean parental IQ and theid’shdbgnitive outcome using U.S. data. Using the
British National Child Development Study (NCDS),oBm, Mclintosh, and Taylor (2009) find a

positive link between the literacy and numeracyitis possessed by parents in their childhoods and



their children’s performance in reading and math#&sa Their results support the importance of
parenting style for the transmission of literaciilskwhile genetic effects seem to be the drivioge
behind the transmission of numeracy skills. Measurfereading performance and numerical skills
during adolescence can also be found in the Ndtlamagitudinal Survey of Youth (NLSY) which is
used by Duncan et al. (2005) to show positive nrethdd correlations for both reading and
mathematics skills.

Two recent Scandinavian studies investigate thatiosiship between the cognitive skills of
fathers and sons using IQ test scores from largkstationally representative datasets: Black .et al
(2009) employ composite 1Q test scores conductedgat 18, and find a strong intergenerational
transmission of 1Q scores for fathers and theirssonNorway. Bjorklund et al. (2009) find similar
intergenerational 1Q correlations for Sweden. Figdiibling correlations to be close to one hakéyth
conclude that 50 percent of the variation in I1Q barattributed to family and community background
factors. Finally, in a previous study, Anger andrigek (2010a) report intergenerational correlations
for sons and daughters in Germany which were séothgan the ones revealed for Scandinavia. Their
estimates are based, however, on a sample of oldiEiren aged up to 64 at the time of skill
measurement. In contrast, this study focuses orintieegenerational correlation of skills between
parents and their children during adolescence awndigy adulthood to obtain results that are suitable
for cross-national comparisons. In addition, admess observed in this study conduct an 1Q test
which is more elaborate than the IQ tests usedhigeAand Heineck (2010a).

Another strand of research (predominantly psychoddy provides evidence of the
intergenerational correlation of non-cognitive kskivhich has been found to be substantially lower
than the correlation of cognitive skills. In hisviev of psychological studies on parent-offspring
correlations of personality traits and attitudesehlin (2005) concludes that parents and their
children do not resemble each other very much. Ejgonts intergenerational correlations of
personality measures, including the Big Five, obwb0.10 to 0.15 for young adult children.
Somewhat stronger intergenerational correlatioreo$onality traits are reported by Osborne Groves
(2005) in her overview of previous research es@siaOnly weak mother-daughter correlations were

found by Mayer et al. (2005) for personal traitsl #ehaviors measured during adolescence based on



the NLSY. They find that these correlations areehaaffected by family socio-economic status.
Using the same data set and a supplementary stutjucted in Maryland, Duncan et al. (2005)
report that parents mainly pass on their specdibar than their general skills. Furthermore, they
confirm that “neither socioeconomic status nor ptng behaviors appear very important to the
intergenerational transmission process” (Duncamalet2005, p. 26). Instead, their results are
consistent with an important genetic componenthia intergenerational correlation of personality

attributes.

Data and Methodology

The analysis presented in this paper is based tnfdam the German Socio-Economic Panel
Study (SOEP) which is a representative househatelpgurvey (Wagner et al., 2007) and described
in greater detail in the Appendix. The intergeneratl transmission of skills will be analyzed fbet
years 2005-2008 and separately for adolescentrehildged around 17 and for young adult children
aged 18 to 29 as the available skill measuresrdiffe both groups. The family background and
childhood environment variables that are used is 8tudy comprise potential determinants of
cognitive and non-cognitive skills other than p&éenQ or parental personality. In particular, the
analysis considers parental education which iscbasethe ISCED classification (low education: 0-2,
medium education: 3-4, higher education: 5-6). lurtcontrols include family size (number of
brothers and sisters), a dummy for being the bsh child, a dummy for having been raised by a
single parent, a dummy for good self-rated heal#ttus, and a set of childhood area dummies:
childhood in a rural area, town, city, where chddd in an urban area serves as a reference category
The individual’s childhood environment may partfaltapture socioeconomic conditions (for
example, health care infrastructure, educationavipion) that may be critical to cognitive and non-
cognitive development. To complement the aforenoaetl, this study uses the individual’s body

height as an indicator of health and nutritionahditons in early childhood development. The key



variables in this project are personality measares measures of cognitive skills both of which are

available for adult respondents and for adolescents

Skill Measures for Parents and Adult Children

Information on cognitive skills was collected fradult respondents in 2006 and comprises test
scores from a word fluency test and a symbol cpmaedence test. Both tests correspond to different
modules of the Wechsler Adult Intelligence ScaleA(8) and produce outcomes which are relatively
well correlated with test scores from more compnshe and well-established intelligence tests
(Lang et al., 2007).The symbol correspondence test is conceptualbtaelto the mechanics of
cognition or fluid intelligence and comprises gehebilities. The word fluency test is conceptually
related to the pragmatics of cognition or crystafli intelligence. It consists of the fulfillment of
specific tasks that improve with knowledge andlskicquired in the past. While verbal fluency is
based on learning, speed of cognition is relatedntindividual’s innate abilities (Cattell, 198Ti).
addition, a measure of general intelligence is gerd by averaging the two types of ability test
scores. The overall sample of young adult offspring wid tneasures, for whom at least one parent
with valid information on 1Q test scores can bentifeed, consists of 446 sons and daughters of age
18 to 29!

Measures of personality are available for 2005 (igetind Schupp, 2007). They include self-rated
measures that were related to the Five Factor M@deCrae and Costa, 1999) and comprise the five
basic psychological dimensions — openness to expEg|i conscientiousness, extraversion,
agreeableness, neuroticism (Big Five) — as wethaasures of locus of control. The sample consists
of 2,228 adult children with non-cognitive skill esires who can be linked to their parents withdvali

information on personality traits.

Skill Measures for Adolescent Children

Cognitive skills were measured for adolescentgyat & in the years 2006, 2007, and 2008. The

somewhat more complex intelligence tests are medliiersions of the I-S-T 2000-Test (Solga et al.,



2005) and cover the following domains: verbal skithumerical skills, and abstract reasoning. An
integrated index of verbal and numerical skillsyides an adequate assessment of the adolescent’s
crystallized intelligence i.e., skills that improwdth knowledge acquired in the past, whereas abistr
reasoning is related to fluid intelligence and stheomprises largely innate abilities.

Adolescents’ personality measures are also availabthe years 2006, 2007, and 2008. These
measures relate to the Five Factor Model contaitiiegsame dimensions as for adults, and measures
of locus of control. To analyze intergenerationkill gransmission, intelligence test scores and
personality indicators of adolescent respondems f2006 to 2008 are linked to the parental skill
measures that were available in 2005 and 2006. Sé¢iexction leaves us with 280 adolescents for
whom information on their own cognitive skills atieir parents’ 1Q is available. In addition, 1,184

parent-child pairs with personality measures fahlgenerations can be identified.

Methodology

In order to avoid spurious effects of age on test@mes age-standardized scores for all cognitive
ability tests are used. These are generated bylatfgy the scores’ standardized values for every
year along the age distribution. The study alscs wge-standardized scores from the dimension-
specific questions on the Five Factor Model andisoof control to net out age effects in self-rated
personalityy Summary statistics of all variables are provided@able Al in the Appendix.

In the following section, children’s test scoredlvsie regressed on parental test scores, family
background, childhood environment variables, angeader dummy using ordinary least squares
(OLS) regressions. Intergenerational skill transioiss are estimated using different subsamples for
both age groups. First, the regressions will beetbazn all children for whom either maternal or
paternal test scores are available in order to mizgi the number of observations. Whenever the test
scores of both parents are available, the averagd®e mother’'s and father’s test scores are used.
Second, in additional regressions only father-saglationships will be considered to compare the
results to findings from the recent Scandinaviaiss (Black et al., 2009, Bjérklund et al., 2010)

which are based on males only. Although the infeedeence of cognitive abilities and personal traits



could play a role in the process of skill transmaigs this analysis only investigates the
intergenerational transmission of the same skilispproach is supported by the findings of studie
by Case and Katz (1991) and Duncan et al. (200%)hnduggest that parents’ specific skills primarily
determine the same but not other skills of theildogn. Whether interdependencies between different
types of skills indeed do only play a minor rolertergenerational skill transmission in the German

data is left for future research.

Results

The following tables present intergenerational esémns in cognitive and non-cognitive skills
for children of two different age groups: adoledseand young adults. Table 1 summarizes the results
of the most basic specification: children’s tesires are regressed on the main independent variable
of interest, the test scores of the parents, withmluding further control variables. The firstlgmn
of each table displays parent-child correlations db children of an age group for whom either
maternal or paternal test scores are availabldewe samples in the second column are restrioted
sons for whom separate effects of paternal skills e measured for comparison with previous

studies.

Adolescents

The results reported in Table 1 demonstrate tleetts an intergenerational transmission of both
cognitive and non-cognitive skills for the wholemgde of adolescents (column 1). The positive
correlations between parental and children’s testes range between 0.13 and 0.24 for cognitive
skills and between 0.12 and 0.22 for non-cogniskitls, and all estimated coefficients, except for
fluid intelligence, are statistically significant the one percent level. The strongest link between
parental and children’s skills is shown for extétnaus of control and for general intelligenceoree-
point increase in the age-standardized test sdgparents is associated with a 0.22-point incréase

their children’s external locus of control and wah0.24-point increase in their children’s general
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intelligence test scores. This corresponds to taa @ half right answers (out of 60) in the 1Q test.
However, the variation is very small with an adpasR-squared of at most 7.5 percent. Compared to
earlier findings based on similar data, these axeffts are not even half the size of the onesddan
Anger and Heineck (2010a) for children in middlel date adulthood who participated in different IQ
tests.

To compare the results to previous studies on fatye-correlations, this study examines the role
of fathers for their sons using the relatively dnsglmple of male adolescents (column 2). The
exclusion of daughters and mothers leads to agriifgiant transmission effect for fluid intelligesc
but slightly increases the intergenerational catreh of crystallized intelligence to 0.21. Non-
cognitive skills of sons seem to be largely coteslawith their fathers’ personality traits. In peutar,
fathers play an important role in the intergeneral transmission of external locus of control.
However, the correlations tend to be slightly sggmwhen taking into account both mothers’ and
fathers’ skills for the sample of all children.

In sum, the intergenerational transmission efféotsadolescent children are not found to be
overwhelmingly large. However, the estimates of -nognitive skill transmissions are somewhat
bigger than the ones reported by Loehlin (2009)isnreview of psychological studies. For instance,
the reviewed studies revealed parent-offspringetations of the Big Five measures of between 0.09

and 0.17.

[Table 1 About Here]

Young Adults

Table 1 also presents the estimates for interggoeah correlations of skills between parents and
their young adult children (columns 3 and 4). ltsteiking that the transmission of skills, and in
particular of cognitive skills, is much strongerr filnis older age group of children. Similarly, the
explained variance is much higher than in the edtfor the younger age group, with an adjusted

R-squared of up to 0.28 in the regression of gémagnitive skills for all children (column 3). The
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parent-child correlation is as high as 0.56 foregahintelligence, and between 0.19 and 0.27 for
personality traits with highly significant coeffasits. The transmission effects of non-cognitivéiski
therefore, correspond to the intergenerationaletation of personality traits of between 0.14 and
0.29, which are reported by Osborne Groves (200%er overview of previous studies. The parent-
child correlations of cognitive skills in this sgudre even higher than the ones found in Anger and
Heineck (2010a) based on the same dataset for plesamhich includes children at older ages.
However, they are in line with the correlations swemized in studies by Bouchard and McGue
(1981) from a sample of familial studies of 1Q wéem average correlation of 0.5 between parents
and their offspring is reported.

Even in the clearly smaller sample, where effecmffathers on the cognitive and non-cognitive
skills of their sons are calculated for cross-nalocomparison of the results with father-son-
correlations of previous studies, almost all of ffedernal test scores are large in both size and
statistical significance (column 4). For coding ehethe transmission effect is clearly less when
compared to the full sample, but both the crystatliand general intelligence of fathers and soas ar
still correlated with a coefficient of 0.42. In doast to cognitive skills, the exclusion of daughktend
maternal skills significantly increases the coédfits of the parental test scores for some of the
personality traits. In particular, fathers’ opersjesonscientiousness and external locus of control
seem to play an important role for the non-cogaisikills of their sons.

The question arises as to why the intergeneratiomaklations of skills are so much stronger for
young adult children than for adolescent childtarthe case of cognitive skills, this discrepancym
be partially explained by the different 1Q test:docted with adults and adolescents. While young
adult children and their parents participate inctlyathe same ultra-short 1Q tests, the intelligenc
tests for adolescent children are more complexnaag measure slightly different facets of cognition.
Although both intelligence tests produce measuresludd and crystallized intelligence, the fit
between the two measures is unlikely to be pedrdtthe discrepancy may be partially traced back to
measurement error.

However, this argument does not apply to the measaf non-cognitive skills which have also

been shown to be transmitted more strongly froremarto adult children than to adolescent children.
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Both adult and adolescent respondents have ragidpbrsonality traits based on an identical set of
guestions using exactly the same scales. One p@gsiplanation is that the personality of childign
not fully developed during adolescence and may kstilquite malleable. This argument is supported
by Costa and McCrae (1994) who suggest that peiotraits are stable from middle adulthood. It
could, therefore, be the case that adolescentsbpal traits do not bear a strong resemblanceeio th
parents’ non-cognitive traits but change during nguadulthood in such a way that the
intergenerational correlation for young adults @ages in size. However, it could be the case lieat t
convergence between children’s and parental s#tilting young adulthood is due to parents being
affected by their childretf.Both explanations could also account for the gfeorcorrelation between
parental cognitive performance and their childré@ st older ages.

The intergenerational correlations of cognitivellskf0.52-0.56) and non-cognitive skills (0.19-
0.27) revealed for young adults compare to theefason correlation in schooling of 0.25 for
Germany reported by Couch and Dunn (1997) basedsammple of young adult children. Thus, while
the transmission of personality traits seems todmparable in size to the education transmisskan, t
transmission effect is clearly stronger for cogrtskills than for schooling. Similarly, the estiea
skill transmission effects for personality traitse aof similar size and the transmission effects for
intelligence twice as large when compared to thergenerational earnings elasticity of 0.25 in

Germany reported by Vogel (2007).

Family Background and Childhood Environment

The intergenerational correlation between paremtstl their children’s skills in the basic
specifications could be driven by third variabless family characteristics during childhood oreath
factors could affect skill formation. The rich dsea available allows the inclusion of additional
variables in the regression to control for familgckground, childhood environment, and child’s
health status. In unreported regressions, the sigdg richer specifications controlling for gender,
physical strength (height, health status), famdgkground (single parent, first-born child, numbégr

brothers, number of sisters), and childhood enwvirent (childhood area dummi€s)Interestingly,
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the aforementioned variation increases only shghtid the coefficients of parents’ test scores are
barely affected by the inclusion of the controlighles™ This is in line with the results from the UK
study by Brown et al. (2009), which finds a robtransmission effect for reading and mathematics
test scores, independently of additional controls.

However, factors other than parental skills seempl&y an important role. For adolescents, for
whom the parent-child correlation of cognitive kkils not found to be very high, good health
condition plays a major role in determining intgdince test scores. Being healthy is also an impiorta
determinant of locus of control, agreeableness eanational stability. Furthermore, being raisedaby
single parent considerably lowers crystallizedliigence, general intelligence, and internal loofis
control. For young adults, for whom parental cagaiiskills were a much better predictor of 1Q test
scores, the number of brothers was the only otlederchinant of measured intelligence. While
affecting cognitive skills negatively, the numbédrboothers had a positive influence on personality
measures. In contrast, personality traits were ragle affected by the single parent variable. Again
health status emerged as an important factor afadlcognitive skills except openness. Test scores
on the internal locus of control and emotional #itglof a young adult significantly benefit fronhé

child’s good health.

Parental Education and Skill Formation

So far, this analysis has not taken into accounérgal socio-economic status which is widely
considered to be the most important family backgdouvariable. Socio-economic resources could be
one of the channels through which skills are trattechfrom parents to their children (for example,
Duncan et al., 2005). As skills are rewarded on I#imr market, more able parents have more
resources to afford high-quality childcare, housimgreas with access to high-quality schools, and
bear the costs of private lessons and tertiary athrg which, combined together, may benefit
children’s skills. Moreover, educated parents meyvigle a favorable home environment and also
enhance the skills of their children by employimgdrable parenting styles and by promoting good

health conditions for their offspring. The soci@romic status of the family may, therefore, acams
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important mediator in the intergenerational trarssioin of intelligence and personality traits. Tolker
of parental socio-economic status in children’dl $armation will be examined by linking children’s
skill outcomes to their parents’ education, whigtavailable for fathers and mothers in the san#le.
first impression on the relationship between palesthooling and children’s skills is presented in
Figure 1 which displays adolescents and young sidalterage intelligence test scores by parental
highest education. In both domains of the IQ testd is a clear SES gradient in the cognitive skil
adolescents, as children of higher educated papamterm better in the cognitive tests. This firglin
holds regardless of the type of school, i.e., wtten current school type of a child is taken into
account (not displayed). The association is cleasdaker for the younger cohort, but young adult
children with highly educated parents also perfoetier, particularly in the verbal fluency t&st.
Non-cognitive skills show a less clear SES gradlienen for adolescents. Average scores on the
personality scales by parental highest educatierizplayed in Figure Al in the Appendix. If these
any difference at all, adolescent children’s comstiousness and agreeableness, but also their
neuroticism increase with higher parental educatsord extraversion and external locus of control
decrease. In contrast, young adult children’s opssand extraversion slightly increase with patenta
education, and also their agreeableness and ndanotiA weaker link between parental socio-
economic status (as measured by education and @)cand personality, as compared to 1Q, is also

shown for Sweden by Mood, Bihagen, and Jonssonl{201

[Figure 1 About Here]

Next, the link between parental education and siiicomes will be analyzed in a regression-
adjusted framework. First, children’s intelligenaed personality test scores will be regressed on
dummies for the highest parental educational degi@eedium and high education, with low
education being the reference group). Second, tmreest scores will be included in these
regressions to measure the relative importanchesfet characteristics. Table 2 reports resultshior t
relationship between the parental education anditieg skills of adolescent children (Panel A) and

of young adult children (Panel B). As the resultshe first three columns (without 1Q transmission
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effects) show, there is a strong association betwegents' education and the intelligence of their
adolescent children. This is in line with the Svekdstudy by Mood, Bihagen, and Jonsson (2011)
which reports a correlation between fathers’ sdngahnd their sons’ 1Q of 0.32. Table 2 shows that
parents’ higher education is most strongly coreglatith general cognitive skills and more important
for crystallized than for fluid intelligence. Howey even for fluid intelligence, having a highly
educated parent is associated with a one-poineaser in the child’s intelligence, which corresponds
to more than three answers (out of 20) in the sprding 1Q test. The association between parental
education and children’s cognitive skills is, howevmuch weaker for older children (Panel B). Only

coding speed (fluid intelligence) is significandffected by parents’ higher education.

[Table 2 About Here]

As displayed in the last three columns in PandhA,inclusion of parental test scores only slightly
changes the effect of parental education on adetsccognitive skills. Parents’ higher education
still has a significant impact on all three skilitoomes. However, despite the inclusion of the
obviously important parental education, parentstl $eores still matter for the cognitive skillstogir
children. Compared to the raw regressions in Tdbléhe coefficients of crystallized and general
intelligence were reduced in size and significanebereas there is only a small change in the
transmission of fluid intelligence. Thus, both pdg2 education and their skills seem to matter
independently for the intelligence of their adoksdcchildren. In contrast, the last three columms i
Panel B show that there parental education hasffecteon the test scores of their young adult
children, and the IQ transmission effect is virtlpalnchanged for this age group when compared to
the raw regressions in Table 1. This is in linehwitevious findings of Anger and Heineck (2010a)
for older children. Overall, although parents’ eatimnal background affects the skills of adolescent
children, it seems to play only a minor role as iad in the intergenerational transmission of
intelligence. This supports findings of Brown et(@009) for a sample of somewhat younger children
in the UK. They rule out the possibility that timeergenerational effect of parents’ test scoresiscc

via their impact on parents’ income or educati@atsinment.
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[Table 3 About Here]

Estimates of the link between parental schooling ahildren’s non-cognitive outcomes are
displayed in Table 3 (adolescent children) and &a&b({young adult children). As shown in Panel A
(without parental personality traits) in both tablparents’ higher education reduces both adolescen
and adult children’s external locus of control. Ralolescent children, having parents with medium
education does not seem to matter for skill fororaths compared to having low educated parents,
whereas young adult children with medium educate@mts score higher on openness. Young adult
children with highly educated parents are moreawerted, but rate themselves, like children with
medium educated parents, as less internalizing ty@mg adults from low socio-economic

background.

[Table 4 About Here]

The lower panels in Tables 3 and 4 (Panel B) irelpdrental personality traits, and show that
parental education is still significantly relatemd ome of the child’'s non-cognitive skills. Childre
with educated parents have a lower internal loduntrol, independent of their age group, whereas
the stage of the life course seems to matter foraesrsion. Adolescents with a medium socio-
economic background are less extroverted than sckm¢s with a higher or lower educational
background (Table 3), while older children are mexe&roverted if they have highly educated parents
(Table 4). Despite the inclusion of parental peadibn traits, young adults from highly educated
families are still significantly more open. The mosmarkable finding is, however, that, compared to
the raw regressions in Table 1, the effects thegrgal non-cognitive skills exert on the traitstiogir
children is virtually identical when controllingrfparental education. With the exception of externa
locus of control of young adults, the transmissiffiects are of the same size, or even slightly énigh
when educational background is included. This i8ne with findings of Duncan et al. (2005) who

point out that the intergenerational correlatioh®i@an-cognitive skills are robust to the inclusioh
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family income. Thus, for both adolescents and yoadglts, parental schooling plays no role as
mediator in the intergenerational transmissionayspnal traits.
Overall, the socio-economic status of the famiynseasured by parental education, does not seem

to play a mediating role in the intergenerationahsmission of intelligence and personality traits.

Cross-National Comparisons

The intergenerational transmission effects of cidgmiand non-cognitive skills revealed above can
be contrasted with findings from previous studiescountries with different institutional frameworks
(Table 5). First, this paper will look at compansaoof intergenerational IQ transmissions. In otder
do this, the results for the father-son pairs ageduto compare the findings directly to the recent
studies on Norway (Black et al., 2009) and Sweddrklund et al., 2010) which both use general
intelligence measures of cognitive skills. In b&bandinavian studies a one-point increase in the
father's ability is associated with an increasettie son’s ability of about one thitd.The 1Q
transmission from fathers to adolescent sons rededdr Germany is only 0.20 for general
intelligence and, therefore, considerably smahentfor Norway and Sweden. However, adolescents
are of a slightly younger age than the sons inSbandinavian samples. In addition, as explained
above, the intergenerational correlations of cagmiskills may be understated for the sample of
adolescents as children and their parents do motipate in the same intelligence test. Thus,|@e
correlations between parents and their young axthildren who participate in exactly the same ultra-
short 1Q tests are preferable. The estimates ®mgtbup of young adults show a coefficient of 0.42
for general intelligence, and, therefore, the taission effect for Germany is comparable with the
Nordic countries® This may be somewhat surprising as the intergéinesd income elasticity in
Germany is higher than in Norway and Sweden (Bjdgrélland Jantti, 2009). Thus, it does not seem
to be the case that intergenerational correlationsognitive skills account for the discrepancy in

social mobility between Germany and Scandinaviamtrées.
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[Table 5 About Here]

Intergenerational correlations of cognitive skikvealed for adolescent children seem to be of a
similar size to the U.S.. The transmission effeefgorted by Mayer et al. (2002) and Duncan et al.
(2005) based on reading and mathematical skillskgatly below one quarter for pairs of mothers
and daughters, and somewhat lower for mother-sdrs.pk&stimates from, so far, unreported
regressions for the German sample of adolesceldrehj which disregard effects of the father, show
similar findings for crystallized intelligence. loontrast, Agee and Crocker (2002) use full-scale
intelligence tests and find a one-point increasgeineral parental 1Q to be associated with an asgre
in their child’s IQ of almost one third. This tranission effect is higher than the parent-child
correlation for adolescent children in Germany. ldeear, direct comparisons are difficult, since the
U.S. study is based on a sample of young childfebout 6 years-old.

Similarly, Brown et al. (2009) use a sample of ygemchildren with an average age of 9 years to
analyze the intergenerational transmission of repdind mathematical skills in the UK. They report
transmission effects of 0.25 for reading perfornreaaad 0.08 for numeracy skills, both of which
correspond to crystallized intelligence in the eatrstudy. Thus, the corresponding transmission
effect for the German sample of adolescent childfe?4) is presumably higher than the average of
the two skill types found for the UK. However, theieasures of cognitive skills clearly differ from
the ones used in the current study for Germany.

With respect to non-cognitive skills, the results the sample of adolescent children are slightly
higher than those found in psychological studiesefilin, 2005) and roughly compare to the studies
reviewed by Osborne Groves (2005). Intergeneratiooaelations of non-cognitive skills revealed
for the U.S. seem to be considerably smaller thanohes found for Germany. Duncan et al. (2005)
report coefficients of the maternal transmissiofeaf of between 0.07 and 0.10 for daughters’
personality traits and mostly statistically insfigant coefficients for sons. In contrast, additibn
regressions for the German adolescent sample, whéner's non-cognitive skills are excluded,
reveal effects of between 0.14 and 0.32 for dawughdad 0.13 and 0.22 for sons. All mother-child

correlations are, therefore, stronger than thoseddor the U.S.A. However, Duncan et al. (2005)
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use different measures of personality traits: estéem, depression, shyness, and the Pearlin snaster
scale. Only the latter can be used for direct compa with the German data, as the mastery scale
roughly corresponds to the locus of control measWrhile mastery is transmitted at a rate of only
0.07 from mothers to daughters in the U.S. (anéhéignificant for sons), the mother-daughter
correlation of internal locus of control is 0.141fs: 0.14), and even 0.32 (sons: 0.22) for external
locus of control in Germany, and, despite the ngdat small sample sizes, always highly statistical

significant.

Conclusion and Policy Implications

This paper provided estimates of intergeneratidraadsmissions of cognitive and non-cognitive
skills from parents to their children during adakesce and young adulthood using representative data
from the German SOEP. While for both age groupalligence and personal traits were found to be
transmitted from parents to their children, theme large discrepancies with respect to the agepgrou
and the type of skill. The intergenerational traizsion effect was found to be relatively small for
adolescent children, with correlations between @i@ 0.24, whereas the parent-child correlation in
the sample of adult children was between 0.19 afd for non-cognitive skills, and up to 0.56 for
cognitive skills.

Thus, it seems that the skill gradient increaseb thie age of the child. One potential explanation
may be that adolescent children who are largely istischool are strongly influenced by their
teachers and peers but less by their parents. Anegtplanation could be that institutions in Gergnan
enhance skill inequalities by placing students véttower skill level on lower academic tracks.
However, in the absence of cross-national compasigor both age groups, it is difficult to judge
whether the German education system or labor mamk&tutions play any role in determining this
increase in the gradient.

Cognitive skills were shown to increase with paakréducation and these differences hold

regardless of the school type. However, when paresducational degrees are included in the
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regressions the skill transmission effects areually unchanged. This suggests that the socio-
economic status of the family does not play a ntedjaole in the intergenerational transmission of
intelligence and personality traits. Similarly, teffect of parental IQ and personality on childeen’
skills barely changes when other control varialibesamily background and childhood environment
are included. However, some of the individual aachify characteristics do seem to play a role in
children’s skill formation. In particular, good Héaseems to be important for skill formation,
whereas skills seem to suffer if a child is raibgd single parent.

In a cross-country comparison, intergenerationatetations of cognitive skills in Germany are
roughly the same or slightly stronger than thosenébby previous studies for other countries with
different institutional settings. Thus, charactiess of the German education system, such as early
school tracking, do not seem to affect the stremdtthe intergenerational link of intelligence.idt
also quite unlikely that intergenerational correias of cognitive skills can account for the greate
inequality persistence in Germany relative to tharlinavian countries. This conclusion is supported
by the finding that Germany has similar, or eveghbr, transmission effects than in the U.S. and the
U.K., which both have a lower education and inconability than Germany.

Moreover, non-cognitive skills seem to be transmittacross generations more strongly in
Germany than in the U.S. One tentative explanati@y be a lower prevalence of childcare for
children under the age of three and lower childheddcation in Germany, which may strengthen the
link between parental personality traits and cleitds skills as these are known to be largely shaped
early childhood. Furthermore, the intergenerati@moaielation of non-cognitive skills may be stronge
in countries with early school tracking, such asr@y, as initial skill differences between student
with different family backgrounds may be reinforcétbwever, family background does not play a
different role in the intergenerational skill tramssion in Germany and the comparison countries
analyzed by previous studies. On the whole, neitiogmitive nor non-cognitive skill transmission
seems to be able to explain cross-country diff@giiit socio-economic mobility.

This study points to intergenerational persisteinceognitive and non-cognitive disadvantage in
Germany which is of similar size to the countrieshvhigher social mobility, and similar or even

stronger to the countries with lower social mohilibne explanation that may reconcile these fingling
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could be that the transmission of skills feedsedéhtly into the process of intergenerational etloca

or income transmission in the different countriéBis underlines the necessity to examine the link
between skill transmission, educational mobilityd aarnings persistence in Germany. This will,
however, only be possible when future waves of SI@EP data become available allowing us to
measure children’s earnings at reasonable poirtisienof their life cycle. Thus, the full answertte
guestionas to how socio-economic status is transmittedsacgenerations in Germaigy left for
future research.

Overall, this study suggests that non-cognitiviskire not as strongly transmitted as cognitive
skills, but are at least as important for econosniccess, as past empirical evidence has shown, Thus
there seems to be more room for external (non-pajenfluences in the formation of personal traits
Therefore, it should be more promising for policgkars to focus on shaping children’s non-
cognitive skills to promote intergenerational mafilThis could be achieved by focusing on the
provision of high-quality childcare to children fnodisadvantaged families, by teaching and
developing non-cognitive skills in class, and bgyiding educational support through nurseries and

teachers for families with low socio-economic backmd.
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Figures and Tables

Table 1: Transmission of Cognitive and Non-Cognitie Skills

Adolescent Children

Young Adult Children

All Sons All Sons
Fluid Intelligence
Test score parents 0.134* - 0.522*** -
(0.0703) - (0.0439) -
Test score Father - 0.0279 - 0.388***
- (0.129) - (0.0766)
Adjusted R-squared 0.009 -0.011 0.240 0.150
Crystallized Intelligence
Test score parents 0.180*** - 0.531*** -
(0.0652) - (0.0439) -
Test score Father - 0.214** - 0.421***
- (0.0994) - (0.0719)
Adjusted R-squared 0.023 0.038 0.246 0.192
General Intelligence
Test score parents 0.237*** - 0.556*** -
(0.0697) - (0.0427) -
Test score Father - 0.203* - 0.424%+
- (0.111) - (0.0757)
Adjusted R-squared 0.036 0.026 0.281 0.185
Openness
Test score parents 0.173*** - 0.245%** -
(0.0249) - (0.0171) -
Test score Father - 0.166*** - 0.310%***
- (0.0430) - (0.0319)
Adjusted R-squared 0.038 0.026 0.083 0.093
Conscientiousness
Test score parents 0.146*** - 0.226*** -
(0.0238) - (0.0174) -
Test score Father - 0.159*** - 0.245%**
- (0.0424) - (0.0314)
Adjusted R-squared 0.030 0.024 0.068 0.061
Extraversion
Test score parents 0.168*** - 0.193*** -
(0.0255) - (0.0189) -
Test score Father - 0.140*** - 0.201***
_ - (0.0430) - (0.0331)
Adjusted R-squared 0.034 0.018 0.043 0.037
Agreeableness
Test score parents 0.163*** - 0.224*** -
(0.0247) - (0.0170) -
Test score Father - 0.146*** - 0.206***
- (0.0411) - (0.0309)
Adjusted R-squared 0.034 0.021 0.070 0.045

Neuroticism
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Test score parents 0.147*** - 0.206*** -

(0.0247) - (0.0179) -
Test score Father - 0.162*** - 0.209***
- (0.0448) - (0.0336)
Adjusted R-squared 0.028 0.022 0.055 0.039
LOC: internal
Test score parents 0.116%** - 0.214*** -
(0.0225) - (0.0170) -
Test score Father - 0.0849** - 0.191***
- (0.0421) - (0.0321)
Adjusted R-squared 0.021 0.006 0.065 0.036
LOC: external
Test score parents 0.220%** - 0.265*** -
(0.0224) - (0.0162) -
Test score Father - 0.215*** - 0.282***
- (0.0404) - (0.0307)
Adjusted R-squared 0.075 0.050 0.107 0.085
Number of Observatior 280 90 446 141
(cognitive skills)
Number of Observatior 1184 518 2228 892

(non-cognitive skills)

Source: SOEP 2005-2008.

Note:  Standard errors in parentheses, *** p<0*0p<0.05, * p<0.1.
Dependent variable: age-standardized scoresaftiid’s skill measure.
“Test score parents” refers to the average of paraege-standardized test scores when test
scores for both parents are available.
Fluid intelligence refers to the coding speed ofing adult children and parents (symbol
correspondence test) and to the abstract reasarfingdolescent children (matrix test).
Crystallized intelligence refers to the word flugnof young adult children and parents
(animal naming task) and to the verbal and numkeskdls of adolescent children (word
analogies, arithmetic operations). General intetite combines fluid and crystallized
intelligence measures.
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Table 2:

Parental Education and Cognitive Skills bAdolescents and Young Adults

Fluid Crystallized General Fluid Crystallized  General
Intelligence Intelligence intelligence Intelligence Intelligence intelligence

Panel A: Adolescents

Medium educated parents 0.444* 0.628*** 0.643*** 0.404* 0.563** 0.568**
(0.227) (0.223) (0.227) (0.227) (0.222) (0.226)

Highly educated parents 1.013%** 1.198%** 1.289%** 0.956*** 1.069%** 1.127%*
(0.233) (0.229) (0.233) (0.234) (0.232) (0.235)

Test score parents

- - - 0.127*  0.145*  0.191%*
- - - (0.0621)  (0.0598)  (0.0626)

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 R-squared 0.091 0.109 0.127 0.098 0.122 0.146

Observations 280 280 280 280 280 280

Panel A: Young Adults

Medium educated parents 0.137 -0.0708 -0.0161 -0.0938 -0.122 -0.184
(0.210) (0.212) (0.212) (0.186) (0.184) (0.182)

Highly educated parents 0.361* 0.0927 0.233 0.00334 -0.157 -0.130
(0.214) (0.216) (0.216) (0.191) (0.188) (0.187)

Test score parents

- - - 0.517**  0.536**  0.555%*
- - - (0.0448)  (0.0448)  (0.0438)

Constant -0.175 0.00469 -0.0588 0.103 0.110 0.171
(0.200) (0.203) (0.203) (0.178) (0.176) (0.174)
Adjusted R-squared 0.010 0.002 0.010 0.238 0.243 0.280
Observations 446 446 446 446 446 446
Source: SOEP 2005-2008.
Note: Standard errors in parentheses, *** p<0*p<0.05, * p<0.1.

Dependent variable: age-standardized scores ahtlas skill measure.

“Test score parents” refers to the average of parege-standardized test scores when test
scores for both parents are available.

Reference group: low educated parents

Fluid intelligence refers to the coding speed ofepts and young adult children (symbol
correspondence test) and to the abstract reasafiagolescents (matrix test). Crystallized
intelligence refers to the word fluency of paresntsl young adults (animal naming task) and to
the verbal and numerical skills of adolescents ¢hamalogies, arithmetic operations). General
intelligence combines fluid and crystallized inigdince measures.
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Table 3: Parental Education and Non-Cognitive Skils of Adolescent Children

Internal LOCExternal LOC Openness Conscientiougxtraversion Agreeablen. Neurotic.

Panel A
Medium educated parents  -0.185 -0.0733 -0.0488 0.0142 -0.203 0.0839 0.145
(0.126) (0.127) (0.128) (0.128) (0.127) (0.128) 1a8)
Highly educated parents 0.00679 -0.420%*** 0.158 -0.0476 -0.130 0.0822 0.0178
(0.128) (0.130) (0.130) (0.130) (0.129) (0.131) .18D)
Constant 0.115 0.217* -0.0124  0.0234 0.181 -0.0776 -0.0928
(0.120) (0.122) (0.122) (0.122) (0.121) (0.123) .182)
Adjusted R-squared 0.008 0.028 0.008 -0.001 0.001 0.001 0.003
Panel B
Medium educated parents  -0.226* 0.0602 -0.121 -0.0208 -0.238* 0.0565 0.151
(0.124) (0.123) (0.126) (0.126) (0.125) (0.126) 108)
Highly educated parents -0.0476 -0.157 0.0364 -0.0564 -0.164 0.0570 0.0662
(0.127) (0.127) (0.129) (0.128) (0.127) (0.128) 189)
Test score parents 0.131%** 0.217*** 0.173*** 0.157*** 0.168*** 0.185*** 0.144%*
(0.0210) (0.0210) (0.0232) (0.0233) (0.0244) (0.0234) (0.0239)
Constant 0.156 0.0246 0.0741 0.0403 0.207* -0.0750 -0.113
(0.119) (0.119) (0.120) (0.120) (0.119) (0.120) 1a1)
Adjusted R-squared 0.036 0.101 0.048 0.032 0.035  0440. 0.029
Observations 1184 1184 1184 1184 1184 1184 1184
Source: SOEP 2005-2008.

Dependent variable: age-standardized scores ahtlas skill measure.

“Test score parents” refers to the average of parege-standardized test scores when test
scores for both parents are available.

Reference group: low educated parents
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Table 4: Parental Education and Non-Cognitive Skis of Young Adult Children

Internal LOC External LOC Openness

ConscientiouExtraversion Agreeablen. Neurotic.

Panel A

Medium educated parents -0.267** -0.0724 0.281** 0.171 -0.0358
(0.129) (0.128) (0.132) (0.134) 182)

Highly educated parents -0.274* -0.238* 0.422%** 0.231* -0.0479
(0.130) (0.129) (0.133) (0.134) 183)

Constant 0.263** 0.105 -0.317** -0.189 0.0259
(0.126) (0.125) (0.129) (0.130) .109)

Adjusted R-squared 0.001 0.007 0.007 0.001 0.001

Panel B

Medium educated parents -0.262** 0.0510 0.197 0.180 -0.0830
(0.124) (0.125) (0.127) (0.131) 109)

Highly educated parents -0.279** -0.0495 0.254** 0.236* -0.0539
(0.124) (0.126) (0.128) (0.132) .109)

Test score parents 0.236*** 0.208*** 0.233*** 0.188*** 0.204***
(0.0165) (0.0169) (0.0176) (0.0194) (0.0182)

Constant 0.257** -0.0432 -0.196 -0.209 0.0578
(0.121) (0.122) (0.124) (0.128) (0.125)

Adjusted R-squared 0.085 0.070 0.080 0.041 0.053

Observations 2228 2228 2228 2228 2228

Source: SOEP 2005-2006.
Note: Standard errors in parentheses, *** p<0*p<0.05, * p<0.1.

Dependent variable: age-standardized scores ahtlas skill measure.
“Test score parents” refers to the average of parage-standardized test scores when test
scores for both parents are available.

Reference group: low educated parents



Table 5: Cross-National Comparison of Intergeneratbnal Skill Transmission, Correlation
Coefficients

Germany Norway Sweden  United Statdsited Kingdom

Adolescent Young Adult Young Adult Young Adult  Young/ Young/
Children Children Children Children Adolescent  Adolescent
Children 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) - - - 0.07 (mastery) -
0.32 (external)

Mother-son 0.14 (internal) - - - insign. -

0.22 (external)

Sources: Germany: SOEP 2005-2008 (own calculations)
Norway: Black et al. (2009)
Sweden: Bjorklund et al. (2010)
United States: Agee and Crocker (2002), Mayer.€2802), Duncan et al. (2005)
United Kingdom: Brown et al. (2009)
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Figure 1: Children’s IQ Test Scores According to Peental Education
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32



Appendix

Data

This paper’s analysis is based on the German Swmomic Panel Study (SOEP), which is a
representative household panel survey that start@884 (Wagner et al., 2007). The SOEP conducts
annual personal interviews with all household membaged 18 and above, and provides rich
information on socio-demographic characteristiasjify background, and childhood environment. In
more recent years, a Youth Questionnaire was imghésd for adolescents at age 17. The SOEP data
used in this project come from the samples of adedpondents, where parents and their adult
children can be identified. In addition, data frtm Youth Questionnaire is used to match adolescent
children to their parents from the adult sampldsusl the intergenerational transmission of skiils w
be analyzed separately for adolescent children agmehd 17 and for young adult children aged 18 to
29. Parents and children who were not of Germaiomality were excluded from the study, since
individuals with a migration background may be disntaged as compared to native speakers due to

inadequate language skills when taking the testghen rating their personality.

Measures of Cognitive and Non-Cognitive Skills @dlARespondents

Since information on cognitive skills was only eaited in 2006 and on non-cognitive skills only
in 2005 from adult respondents , this study usesehwo cross-sections for young adult children and
all parents. In 2006, about one third of all regpaonts (only those with a CAPI interview) particiget
in two ultra-short 1Q tests lasting 90 seconds e@&mng et al., 2007): a word fluency test and a
symbol correspondence test. Both tests correspondifferent modules of the Wechsler Adult
Intelligence Scale (WAIS). The symbol correspondetast is conceptually related to the mechanics
of cognition or fluid intelligence and comprisesgeal abilities. The test involved asking respoitsien
to match as many numbers and symbols as possililenw®0 seconds according to a given
correspondence list which is permanently visiblgéh® respondents on a scred@e word fluency

test is conceptually related to the pragmaticsoginition or crystallized intelligence. It involvéise
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fulfillment of specific tasks that improve with kwtedge and skills acquired in the past. The word
fluency test implemented in the SOEP was basedhenahimal-naming task (Lindenberger and
Baltes, 1995): respondents name as many diffeneéimiads as possible within 90 seconds. While
verbal fluency is based on learning, speed of dmgniis related to individuals’ innate abilities
(Cattell, 1987). The scores are added togethersadite 90 seconds per test to generate an index
which ranges from 0 to 60 (symbol correspondens,teespectively from 0 to 99 (word fluency
test). In addition, a measure of general intellgemns generated by averaging the two ability test
scores.

One year previously, in 2005, detailed measurespefsonality were part of the SOEP
questionnaire for all respondents in the adult dariPpehne and Schupp, 2007). These included self-
rated measures that were related to the Five Fitiidel (McCrae and Costa, 1999) and comprise the
five basic psychological dimensions — openness Xpemence, conscientiousness, extraversion,
agreeableness, neuroticism (Big Five) — as wethaasures of locus of control. All items related to
the personality traits had to be answered on 7tpokert-type scales (1 — “disagree completely7to

— “agree completely”). The scores are summed upeate an index ranging from 1 to 7.

Measures of Cognitive and Non-Cognitive skills dbladscent Respondents

Since 2006, all adolescents entering the SOEP atldghave participated in somewhat more
complex intelligence tests which cover the follogvidomains: verbal skills, numerical skills, and
abstract reasoning. The tests are modified versibriee 1-S-T 2000-Test (Solga et al., 2005) and
allow for a total time of 27 minutes for completiohall 60 tasks. Each of the three domains coatain
20 individual tasks. In the first part (analogidbe respondent is asked to correctly assign esioes
to a sequence of words according to a particular. these tasks test the ability to combine based o
the vocabulary of the respondent, and, thus, measenbal potential. In the second part (numerical
series) the respondent is asked to insert the atoarghmetic operator into an incomplete equation.
These tasks measure numerical potential by tetlimgdolescent’s abstract ability to recombine and
logical reasoning. The third part (matrices) meesiwabstract reasoning. The respondent is asked to

select the correct piece out of five possible faguaccording to a particular logical rule as predithy

34



a displayed sequence of figures. The allotted tifoescompleting each of the task groups are: 7
minutes for analogies, 10 minutes for numericaleserand 10 minutes for matrices. The scores are
added together across the 20 individual tasks perath to generate an index ranging from 0 to 20.
An integrated additive index of verbal and numdraidlls provides an adequate assessment of the
adolescent’s crystallized intelligence, i.e., skihat improve with knowledge acquired in the past,
whereas abstract reasoning is related to fluidligesce and, thus, comprises largely innate dbdit
Since 2006, the SOEP questionnaire for adoleste&#tsncluded items that relate to the Five Factor
Model comprising the five basic psychological disiens: openness to experience,
conscientiousness, extraversion, agreeablenessieamdticism (Big Five). Furthermore, measures of
the locus of control were collected from adoless@&wery year. Again, 7-point Likert type scales-(1
“disagree completely” to 7 — “agree completely”)vhabeen used for the items related to the
personality traits. As for the sample of adults #tores can be added together to create an index

ranging from 1to 7.
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Table Al: Summary Statistics: 1Q Test Scores, Peosality Traits, Family Background,

and Childhood Environment

Adolescent Children

Young Adult Children

Variable Mean SD Min  Max Mean SD Min  Max
Children’s Characteristics
Cognitive Skills
Verbal skills 766 371 1 19 i i i )
Numerical skills 12.36 4.92 1 20 i i i i
Abstract reasoning 8.98 351 0 18 i i i i
Word fluency i ) ) 25.62 10.67 82
Coding speed . i i 32.71 10.52 5 60
Non-cognitive Skills
B5: Openness 4.74 1.06 1 7 4.62 1.20 1 7
BS: Conscientiousness 4.94 117 13 7 5.44 106 1.3 7
B5: Extraversion 4.94 1.17 1.3 7 4.95 1.20 1 7
B5: Agreeableness 5.37 0.95 1 7 5.36 0.96 1.3 7
B5: Neuroticism 3.84 1.16 1 7 3.90 1.20 1 7
Locus of control: internal 4.90 073 225 7 4.83 075 1.8 7
Locus of control: external 366  0.93 1 65 3.64 094 12 7
Age 17.54 0.80 17 19 22.18 3.22 18 29
Single parent 0.24 0.43 1 0.19 0.40 1
First born 0.51 0.50 0.44 0.50 1
Number of brothers 0.88 0.88 4 0.86 1.03 7
Number of sisters 0.79 0.96 6 0.82 0.99 6
Height (in cm) 17436  9.47 154 202 175.73 9.05 150 200
Good health 0.83 0.37 0 1 0.79 0.41 0 1
Childhood area: rural 0.31 0.47 0 1 0.30 0.46 0 1
Childhood area: town 0.26 0.44 0 1 0.17 0.38 0 1
Childhood area: city 0.20 0.40 0 1 0.17 0.38 0 1
Childhood area: urban 0.23 0.42 0 1 0.27 0.45 0 1
Childhood area: missing - - ) ) 0.08 0.27 0 1
Parents’ Characteristics
Cognitive Skills
Word fluency 25.90  10.56 1 62 25.66 10.32 1 59.5
Coding speed 27.80 8.22 7 56 25.87 8.62 4 49

Non-cognitive Skill$'
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B5: Openness
B5: Conscientiousness
B5: Extraversion
B5: Agreeableness
B5: Neuroticism
Locus of control: internal
Locus of control: external
Low education
Medium education

High education

Number of Individuals
(cognitive skillsy
Number of Individuals
(non-cognitive skills)

6.33
8.53
6.91
7.77
5.68
6.81
5.33
0.09
0.63
0.28

280

1184

1.67
1.56
1.58
1.55
1.61
1.41
1.46
0.29
0.48
0.45

2.7
2.3
2.7

10.5
10.5
10.5
10.5
10.5
10.5
10.5

6.08
8.23
6.62
7.52
5.55
6.60
5.09
0.06
0.64
0.30

446

2228

1.69
1.68
1.60
1.63
1.62
1.51
1.37
0.24
0.48
0.46

3.3
1.7
2.7
1.3
2.5
15

0

0

10.5
10.5
10.5
10.5
10.5
10.5
9.6

Source: SOEP 2005-2008. Weighted averages.

Adolescent children: verbal and numerical skillofgvanalogies, arithmetic operations) are addedthay
to generate an index for crystallized intelligenadereas abstract reasoning (matrix test) relatefuid

intelligence.

Young adult children and parents: word fluency ifsadinaming task) relates to crystallized intelligen
whereas coding speed (symbol correspondence é&st¥ to fluid intelligence.
With the exception of the means for the personaldits, all summary statistics are taken from #risaller
sample. However, the summary statistics of thedriggmple (non-cognitive skills) are virtually theme.
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Figure Al: Children’s Personality Scores Accordingo Parental Education
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! The term “non-cognitive skills” is used here tetitiguish these skills from typical intelligenceasares.
However, this does not mean that personal traitsaddave any cognitive content.

2 Unfortunately, the impact of these mediating Valéa on children’s economic outcomes cannot be
investigated with the available dataset as mo#te@thildren are still too young for us to obsefimal
educational qualifications and earnings at readeradints in time of their life cycle.

® The advantage of the latter is that, by measugagscores at adult age, one can observe respsnai¢m
completed (secondary) school qualifications ands theduce feedback effects from cognitive and non-
cognitive skills on education. Furthermore, perdibnaaits are considered as far more stable attadje than
during childhood or adolescence (Costa and McCra@4).

* Due to the limited space, the analysis in thisgpagprestricted to overall transmission and fatat
transmission effects. For differential effects athiers and mothers on their sons and daughterg\regs and
Heineck (2010a).

® Lang et al. (2007) carry out reliability analysesl find test—retest coefficients of 0.7 for bdta tvord
fluency test and the symbol correspondence test.

® This approach has also been used in the interggmeal mobility literature to account for measugstnerror
(for example, Zimmerman, 1992). Using averagedestes is expected to reduce the error-in-variaiale by
diminishing the random component of measured tases. Furthermore, average test scores could be
interpreted as an extract of a general ability typigich captures both coding speed and verbal dyen

" The severe reduction in sample size raises the isbthe representativeness of the data, as thigte be
selection problems with respect to intergeneratiassociations of interest. However, despite tlsérigions on
the sample, selection does not seem to be a miajblepn for the interpretation of the results (semér and
Heineck, 2010a).

8 While Costa and McCrae (1994) suggest that pelisptraits are stable from age 30, recent resebych
Srivastava et al. (2003) show that an individua¢ssonality traits may also be affected in early anddle
adulthood.

° This explanation is supported by unreported resipes for a very small sample of young adults agetb 20,
which reveal intergenerational correlations of samiesults to older adults aged up to 29.

19 Although the main direction of intergeneratiomahismission channels is presumably from parerttseio
children, there is evidence from the psychologgréiture that children influence their parents’ ealand
behavior (for example, Ge et al., 1996). SinceSBEP provides contemporaneous measures and notgare
skill measures at the time when parents were yadilwegnfluence from children to their parents carmmruled
out in this study.

M Results are available from the author upon request

2 The association between parental education andrehis skills will be analyzed separately below.

3 There is also a gradient in parents’ test scoiitis ngspect to their own education. Results arélahla from
the author upon request.

% These effects compare to the intergenerationatatitin transmission for Sweden of 0.38 and income
transmission effect of 0.30 reported by Mood, Béragand Jonsson (2011).

15 The restriction of the German sample to youngeitadn order to reach a sample average age whictoser
to the ones for Norway and Sweden (age 18) sligetiijuces the coefficients and precision of thevests and
generates transmission effects of identical sizbdse in the Scandinavian countries.

% The relevant distributional policy at this stadge/oung adulthood includes means-tested studens|and
until recently, only marginal financial contributis for tertiary education. The funding of univaestand
students has, nevertheless, been shown to bemefiamilies with a high socio-economic backgrouraten

39





