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Inadequacies in the SES—Achievement model: Evidence

from PISA and other studies

ABSTRACT

Students’_socioeconomic status (SES) is central to much research and policy delberations on
educational inequalities. However, the SES model is urelares stress for several reasons.
SES is an ilkdefined concept, unlike parental educatiofanaly income. SES measures are
frequently based on proxy reports from students which areadfgnenreliable, sometimes
endogenous to student achievement, only low to moderatelyomslated, and exhibit low
comparability across countries and over-time. There arg rexplanations for SES
inequalities _in education, none of which achieves conseaswng research and policy
communitiess=SES has only moderate effects on studemvaiant, and its effects are
especialy weak.when considering prior achievement, an iamgodnd relevant predictor.
SES effectg™are substantially reduced when considerirgntpalpiity which is causally prior
to family SES."The alternative cognitive abilty/genetiiansmission model has far greater
explanatory, powelt provides logical and compeling explanations for a wide rarfige
empirical finding from student achievement studies. The inadequacies &HBSemodel are
hindering knowledge accumulation about student performandehardevelopment of
successiul gpolicies.

Keywords: Socio-Economic Circumstances; Assessment; tehadapsychology

INTRODUCTION

Student’s socioeconomic status (SES) is the most prominent explanatory concept in studies

of student achievement, and education more genettlly.central to the model which
assumes that educational inequalities are primarily due to students’ SES or aspects of SES,
such as parents’ education, occupational class, family income and wealth. The SES model
has generated thousands of publications on the extentieésmmomic inequalities in
education; theoretical accounts for its relationships &dcation; its measurement; the role

of schools, teachers and other factors as mediators of 8E8;efind polcies aiming at
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reducing educational inequalities. SES figures promineintigports on education by

national and international agencies, research orgamgagnd non-government stakeholders.

Over the last 50 years, there have been numerous #dchdigances in
psychometrics, sampling, survey design, measurement, astistaifoday, there is no
shortage of high qualty, national and international efydand system-wide longitudinal
studies producing individual-level data that can be analgfiedently on easily affordable
computers._In contrast, there has been, arguably, ltdgrgss in understanding
socioeconomic inequalities in education since Jencks @i9&12). The very concept of SES
is as vagueras ‘ittwas in the early 1970s. There is afaletf theoretical accounts for SES
effects, nonewoef'which reach consensus among researbbeisstead serve as justifications
for further research. The variables that typically snea SES are often unreliable and are not
highly intercorrelated undermining the presumption the$ SEa vald and reliable concept.
SES effects_on student achievement are surprisingly ntedera are probably declining.
They are weakswhen considering cognitive abilty and ediyeci@ak when considering
prior achievement. Furthermore, there is little evideth@z policies desig to reduce SES
inequalities/ N achievement have been successfukiglolialling short of their objectives
often lead to calls for increased funding rather than esdimn of the policie’s fundamental

assumptions.

Intthis_review, we provide evidence that the SES madalling. There are serious
problems with many aspects of the SES model: conceptuatizatheasurement, theory and
its inability te.account for empirical phenomena. The SES model pesduisleading
results. SES'1s an inadequate control for the estimaticsthobl, teacher (or classroom) and
program effeets:” The alternative cognitive abilty/gé&ndtansmission model accounts for the
SES-achievement relationship and a range of related empiricaioptena that cannot be
accounted for by the SES model.

Theseare,components of cognitive ability/genetic transomssnodel are causal
relationshipsbetween parents’ cognitive abilties and their socioeconomic charactesistibe
genetic transmission of cognitive ability and other e@ment-relevant traits (e.g.,
motivation, “eenscientiousness) from parents to their chideexd strong effects of cognitive

abiity and to a lesser extent, other achievement-reletraité, on student achievement.

The cognttive abiity/genetic transmission model does nplyirthat schools and

education systems are irrelevant. Students’ knowledge and skills are almost entirely the
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product of students learning from teachers in schools. Thatigegability/genetic
transmission rests on empirically credible assumptaimsut the sources of variation in
student performance and implies more nuanced policies wliievable goals. For example,
the elimination of socioeconomic inequalities in studemiesement is not a realistic goal
but maximizing=the academic performance of students fesmagal impediments or from
disadvantaged backgrounds, increasing the general perforrodadestudents, @d ensuring

low achievers do not fall too far behind are worthwhile aadsable goals.

It could be argued that the SES and cognitive abilty/ge neansmission models are
not fundamentally different. There are many studies itickide measures of SES and
cognitive ability”in the same analysis. However, the tvanlels rest on very different
assumptions. /The SES approach assumes that the effe®sS aepresent purely sociological
processes, for_ example parenting, economic and cultural respamd schools. In contrast,
the cognitive abilty/genetic transmission approach assuiimat SES effects include the
genetic transmission of achievement related tragswell as family and school effects.

Estimating .the‘true’ effects of SES involves considering both cognitive abdityl genetics.

Thelfirst Section of this review outinetse OECD’s Programme for International
Student Assessment (PISA) as an internationally pramieeemplar of the SES model. Itis
arguably one“ef.the most influential forces in global edutazhao, 2020). The following
four sections_ discuss the concept of SES, its measuretheatetical explanations for SES
inequalities in student achievement, and the seldom addged explanatory weakness
of the SES model. Section 6 discusses the cognitive aleiitgfiy transmission model.
Finally, sectimm 7:shows that the cognitive abilty/genetic transmissioadel accounts for the
observed SESchievement relationships and a range of relevant eaipjphenomena that

the SES model cannot account for.
1 THE OEED’S PISA STUDY

The OECD’s PISA study aims to assess the skills of 15-year-old students necessary for their
adult ives (Schleicher, 2007). The first PISA round of daflecton was in 2000. PISA
assesses‘student performance in representative samgBsyedr-olds in participating
countries using standardized tests in the core domainsadsige mathematics and science.
In each triennial round of PISA, one core domain is them@omain for which each student
is tested in withalarger number of test tems covering several subdomagading in 2000,

mathematics in 2003, science in 2006, reading again in 2@0Scaforth.

This article is protected by copyright. All rights reserved



PISA is based on a dynamic model of lifelong learning. It seekssess what
students can do with the skils they have learned. Unlikst wther achievement studies, the
PISA tests are not based on national curriculums (Koretz, 20@8)riRance in PISA at age
15 has strong associations with school grades and subsedueatiomal outcomes (e.qg.,
school completion, university and college), and more modeziionships with early
labour market outcomes (Knighton & Bussiere, 2006; OECD, 2010bpksich Keller,
Preckel, & Brunner, 2013; OECD, 2018, pp. 141-165).

Thegnumber of participating countries in PISA has steaatiyeased since 2000. For
PISA 2018, .all 37 OECD countries participated, along with 42 partnetriesuor regions.
Approximately 600,000 students completed the assessment, repkeseavitaout 32
milion 15-year-olds globally (OECD, 2019b, pp. 34-35).

1.1 Policy lmpact

In terms=0f polcy, PISA has had substantial impacts toradlevel policies around
student assessment, curriculum standards and reforms, aaggeducation funding. One
of the best-known instances was Germany, where disappoisutis for PISA 2003-the
‘PISA shock’ (Breakspear, 2014, p. 5}led to a series of reform measures: the introduction
of national rather than regional standards and gregiposufor disadvantaged students
(Ertl, 2006). TneDenmark, there was widespread debate and coneerwhyvits well-funded
school system_produced only middling outcomes in PISA, promptiogme in student
evaluation, the curriculum and greater supports for disambyadit and immigrant-family
students (Egelund, 2008ppan’s decline in PISA performance between 2000 and 2003 led
the Ministrys#of Education to reverse some newly implentergarriculum policies
(Takayama,»2008). In Switzerland, disappointing PISA results Is@rificant educational
reforms (Bieber & Martens, 2011). PISA results may have aotednfrm and reinforce
existing nstitutional arrangements and policies ifaRth and New Zealand, which have
been consistently strong performers (Grek, 2009; Dobbins, 2010; Dobbingrt&ns|
2012)! The US’s muted responses to disappointing PISA scores were attributed to the
significant domestic evaluation programmes already ireplduch had forewarned the
public and,policymakers of poor national outcomes (Bieber & Mar@0ik]). Grek (2009)
argued that PISA had become a powerful and influential imdic; national results are
used to legitimise policy reforms, with major effects andhrricula and pedagogy. Within
Europe, PISA has become a major resource for governiiie mirovides knowledge and

information about systemsnd implants constant comparison ... without the need for new or
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explicit forms of regulation in education” (Grek, 2009, p. 35). Generally, poliicians,
bureaucrats, academics, and educational journalists and ottere are aware of their

country’s standing in PISA and other large-scale international ssssents.
1.2 PISA Sample and Achievement M easures

Within countries, the core PISA sampdgedrawn by firs randomly selecting 150 schools with
probabilties, proportional to size, and second randomly selectingudiengt from selected
schools (OECD;*2020, Chapter 4). Some countries draw larger sdoplesious reasons:

to have representative samples of states or provincesetb gedater proportions of
disadvantaged students, or to form the base for a longitudiidy. S'he application of
weights provided with the data generates representativiplesaof 15-year-olds for each
participating_country.

PISA uses an Iltem Response Theory (IRT) model whichmessthat the probabilty
of a student correctly answering a test item is a fumctib a latent student abiity dimension
(for that domain) and item difficulty (Hambleton, Harihar@8waminathan, & Rogers, 1991).
This allows very fiexible test designs since teshstecan be considered as a sample from the
population ‘of test tems, each with estimable parametéws.PTSA rotated design means that
studentsparerasked to answer only a subset of items, anceijnses to other items are
predicted by theirresponses to the responded items and the items’ difficulties. An innovation
of PISA 2018'was multistage adaptive testing where thétdest presented to students are
largely based on their responses to previous items (OECD, 2020teCh).

Students**scores are not the sum of correct responses but a set of 5 or 1(lausible
value$. Plausible values represent the range of abilties stidents might reasonably have
given their responses to the test items administered rto A&y, 2005). Plausible values are
estimated from multidimensional IRT models with correlakgtent dimensions for reading,
mathematics and science. Plausible values provide lestieates for population parameters,
for examplesmeans and variances of countries and subpopallgiion Davier, Gonzalez, &
Mislevy, 2009).Plausible values are not appropriate for compgsrisbmdividual studest
(Wu, 2005).

1.3 PISA andithe SES M odel

PISA is a prime example of the predominance of‘8ES modél in education.It
assumes that student performance is a function of stud8BS together with demographic

characteristics (g., gender, immigrant status) with contributions from schaelachers, and
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programs. SES is understood as the primary influence aeffeittss can be attributed to
family and school factors. It is also assumed that sclystédras and the organization of
learning within schools can affect the SB&hievement relationship. According to the
OECD's (2018, p. 13) report on social mobility based largely on PISA taiao-economic
status hasvar largevinfluence on students’ performance in science, reading and mathematics”.

The OECD maintains that its SES measure, Economic, SowlaCultural Status (ESCS), is
a powerful, “but not determining, influence on student achieveif@BCD, 2016a, p. 217).
Therefore, there is room for system and school-level poleis practices to improve social
equity (OECD, 2013, p. 104).

The PISA approach does not serigusngage with the propositiothat students’ test
scores are, at least in part, be manifestations of thedraglecognitive ability with genetic
transmission_from parents to chidrefihe OECD’s PISA study is essentially a blank slate
approach. The OECD and its numerous experts appear unaware aifedde ignore,
Rowe’s (1994)«The Limits of Family Influencéarris’s (2009) The Nurture Assumption,
Pinker’s (2Q1d)«The Blank Slate andsbury and Plomin’s (2014) G is for Genes: The
Impact of Genetics on Education and Achievement and the associgeedhdademic
literatures. An exception from the OECD (2018, p. 1565 text box of less than a page
entitled “Cansgenes predict educational attainment?” which after citing several fairly dated
studies leaves the question open (OECD, 2018, p. 156). In contrdStAtatie educatiosl
production function literature in economics specificaligiudes innate abiity together with
inputs from'home and school (Hanushek, 1979; Todd & Wolpin, 2003).

Every PISA cycle reports the effects of ESCS on studeme\vement (OECD, 2001,
p. 308; 20045:p+399; 2007, p. 184; 2010c, p. 55; 2013, p. 36; 20164, p. 46; 2019b, p. 17).
Jurisdictions, In which ESCS effects are weak and #ennachievement levels are above
average, are understood as exemplars of good educationatiamgtkLarrangements and
policy, whereas jurisdictions in which ESCS effects al&ively strong are criticized and
advised to pursue reforms. ESCS is also used as a control véwmigtamine differences in
student performance fromrange of likely influences: immigrant status, familyusture,

school, location, parents’ work status, opportunity to learn, teacher quantity and quality,
disciplinary climate and other factors (OECD, 2013; 2016a, pp. 248-250; 2019b).

SES is prominent in the academic literature on PISAodting to Hopfenbeck et al.
(2018) a substantial number (109) of the articles classifiese@ndary data analysis of

PISA (430) explored educational inequalities relating to SE&.systematic review, Early et
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al. (2019) reviewed 23 UK studies on PISA published between 2000 and 201 7hofl@hic

included single, composite or school-level measures of SES.
1.4 The PISA ESCS M easure of SES

ESCS is a composite score constructed from principal componalgsiarof three
indicators highest level of parental education (PARED) and occugdtistatus (HISEI), and
home possessions. (HOMEPOS)(Awisati, 2020, p. 8). These three indicatditsm to the
common~idea“that SES has three components: education, cmtumadi income. PARED
was derivedrusing the ordinal International Standardsffidation of Education (ISCED)
categorisations (e.g., primary, lower secondary, upper secomdery,HISEl was derived by
mapping studentsreports of their paresit occupations onto the international socio-economic

index (ISEI) of occupatial status (see section 3.2).

Since direct income measures could not be collected fromnitudkey are instead
asked about household possessions. HOMEPOS index comprises halusiehold
possessions items (25 items in 2015) that index wealth or econesaiurces (12 items, e.g.,
television, room with a shower, car), cultural resouréeieins, e.g., qualty and quantity of
books, art,'musical instruments), educational resources (7 eegsstudy desk, quiet room
to study)rand=ICT resources (5 items, e.g., computers, e-reatlaks). ihcludes books in
home (OECD,.2016b, p. 300). There are tems common to both the wallE Rindices.

In summay, ESCS is a composite constructed from the highest levaluchion
attained bysparents, the highest occupational status phtiests, and about 25 measures of
economic, cultural and educational resourees,since 2003 ‘books in the home’. Changes
to the ESCS measure between PISA waves had undermineaimpsrability, so it was
reconstructed=to-produce more comparable measures for alviRi@&s (OECD, 2014, p.
353).

Large-scale achievement studies do not routinely collect cohefamily income.
However, since 2006 there has been a national PISA option ofrd paestionnaire, which
may include a standard question on family income. HoweveR?iBA family income data
has onlysbeen used in a few studies (e.g. Chmielewski a&&dga, 2016; 2017a, p. 175;
Marks & Pokropek, 2019). The income data is only for one year whecsa®mists prefer
to collect income data over several yearsasure families’ permanent incomes which is a
betterindicator of families’ economic standing (see Muler, 2010). Accurate data on wealth

are even more dificult to gather, requiring detailed infaimma on assets and liabilities.
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Achievement studies such as PISA, as noted above, rely sehaddi possessions as a proxy

for income and weatlth.

The OECD (2011jleveloped the concept ‘resilient students’ defined as students that
overcome disadvantaged socioeconomic origins in their ownrgoamti scored within the
top achievement quartie across all countries/economialsse§uent reports compare the
percentage of resiient students across countries dsearadicator of the performance of
education systems. The proportions of resiient studentsndexstood as products of the

polcies and institutional arrangements of educationesyst

PISA routinely constructs school-level SES measures loylaiang the average
ESCS of each school referred to as schools’ socio-economic background and more recently
schools’ socioeconomic profile. This measure is used to estimate the proportion of
disadvantaged“students that attend schools with averagel-E&SCS scores in the bottom
guartie (OEECD;2019b, p. 55).

2  THE CONCEPT OF SES

Everyone seems to know what SES is, but the concept rensdous. SES is generally
understoed,as,semething to do with social advantage and disadyaatagpcioeconomic
standing (APA,22018). There is no consensus on the operatiefiration of the concept
(Broer, Bais&Fonseca, 2019, p. 8). The absence of a generally acopptational

definition for SES has generatedyreat variety of SES measures used in studies of student
achieveme ntew\White (1982, p. 462) notes it was not uncommon foroStSdefined

tautologically byiits constituent variables.

Buchmann (2002, p. 150) and Bradley and Corwyn (2002) endedvtuprovide
SES with theoretical legitimacy by invoking wel-known dretical concepts, the Marxist
concept of capital, human capital from human capital thé®egker, 1975), cultural capital
(Bourdieu &Passeron, 1990) and social capital (Coleman, 1988). dtesepts are not

directly relevant“to SES measures in large-scale stadievement studies.

The Marxist concept of capital which refers to anythingt ten be economically
productive (e.g.;Wland, machinery, factories, businesse®t squivalent to family income or
wealth. Human capital theory is about the credentialds skid attributes workers bring to
the labour market to sell their labour to employers, not th&oreship between parental

education and student achievement. Cultural capital theasydeveloped specifically to
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explain the reproduction of educational, and thus societdualities. It involves the

positive unconscious responses of teachers and other edatajatekeepersto the elite
cultural cues transmitted by socioeconomically privilegadients. Since achievement

studies are invariably based on multiple choice or showeanguestions assessed by markers
that havesnoradditional information about the students, nbt clear how cultural capital

would operate inithis context. Social capital focuses ofathdy and social networks that
faciitate studesnt education. However, its prominence in the literatuenot because of

SES, but from explaining, differences in achievement betd#iCatholic and public

schools, and ethnic groups (Coleman, 1987; Coleman & Hoffer, 1987).
3 THE MEASUREMENT OF SES

There is some consensus that SES has three main corsp@eeintal occupation and
education and family income (Hoffman, 2003; Awisati, 2020). Howanelgrge-scale
assessments,it,is not possible to collect data on all dor@ponents and there are concerns

about the accuracy of information collected from studeBisef et al., 2019, p. 8).

SES/can be measured by single indictors of SES such as, father’s and mother’s
educational attainment, father’s and mother’s occupational status, family income or family
wealth (Bradley & Corwyn, 2002; Buchmann, 2002). There is some tgnfaneconomists
to focus emincome, sociologists on social class and occupatiaad, sand researchers in
education and psychology on parents’ education. However, there is much variation i the
measures used both within and between disciplines, aresedirchers are restricted by the
measures available, in their data. Parents’ education is probably the most common SES
measure usedyin.pational and international achievement studies followed by father’s
occupation. (Mother’s occupation is less commonly used given the generally lower historic

formal werkforce”participation of mothers compared to fathers.

Multiple_measures of SES include two or more indicatorthénsame analysis and
composite SES measures combine two or more indicators into ea sangdble. Composite
measures arespreferred because they have stronger tassocith educational outcomes,
they are simple to use, and single indicator SES meagtigesmother’s education) are
unlikely to index all aspects of SES (Buchmann, 2002; Bravestah, 2005; NCES, 2012).
However, the cost of composite SES measures is concefl dt is not clear what the

effects of composite SES measures mean, especially crtissgiha or over-time.
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The following section discusses issues surrounding thsunazaent of SES,
frequently referencing the PISA study. It demonstrates fihaa variety of reasons, SES
measures collected from students are highly problematic.

3.1 Parents’ Education

St John (1970).was perhaps the first to question the relialitity validity of pupils’ reports

of their parents’_education because of high levels of non-response, low correlations with

other measures“of'socioeconomic status, the tendency for pupils to upgrade their parents’

levels of edueation, and differential reporting acros@lraroups. Looker’s (1989, p. 275)
metaanalysis concluded that children’s reports of parental education were unreliable, again
because of high_levels of non-response and low correldtietvseen chidren and parent
reports. Lien (2001) describes the strength of agreement dsethe adolescents' and parents’
reports of parental education as low, with kdfppatistics of 0.30 for father’s education and

0.37 for mother’s*education. For four countries, Engzell and Jonsson (2015) report only

moderate correlations between 0.46 to 0.61 for parent and child reports on parent’s education.

For PISA, the median correlations for parents’ and ther 15-year-old child’s reports of
parents’ education’ converted into continuous measures were unimpressive: d.6®thers
and 0.64for-fathers (Schulz, 2005, table 5). A later study also foupdmodierate
agreement between 15-yadd- students and their parents’ reports, with the average kappa
statistic of‘only“0:49, and much variaton between countaeging from 0.36 for Denmark
to 0.76 for Turkey (Jerrim & Micklewright, 2014, p. 772). Correcting for rdiigbwould
dramatically“increase the effects of parental educatiddenmark, but much less so for
Turkey. The sizable variation between countries in the correspondence between parents’ and
therr children’s teports undermines cross-national comparisons of the effects of parents’

education and thus ESCS on PISA test scores.

Furthermore, agreement between students and their parents’ education is, in part, a
function of, or endogenous to, students’ test scores. Higher achieving students provide more
accurate reports. For Germany, Kreuter et al. (2010) foundsttiédents with higher math
scores tend™to provide reports that are more consistent hattoft their parents and note that
differential measurement error undermines within anddst country comparisons. Jerrim
and Mickelright (2014, p. 774) also found that students who agreeheit parents on
their parents education level, score, on average, about 0.2 of a national standard deviation

higher on the PISA reading test.
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3.2 Parents’ Occupation

In PISA, students are asked the occupations of each pacetiteainformation is coded
according to the International Classification of Occopat (ISCO), and then converted to
ISEI scores (OECD, 2017b, pp. 298-299). ISEIl is a worldwide scale thas sxmapations
based on the educational levels and incomes of the incumb&ntarowly defined
occupational groups. ISEI scores are constructed by conceivmgpaiion as the mechanism
that transfers_educational credentials into earnings. clbnstructed by optimal scaling of
ISCO occupational unit groups (Ganzeboom & Treiman, 1996, p. 212; Ganzé&boom
Treiman, 2010).

Students’_reports of parents’ occupations are more accurate than their reports of
parental education, but there is a far from perfect correspoadén a PISA field trial, the
correlations "between child and parents’ reports of the parents’ occupation converted to ISEI
scores ranged=ffom 0.70 to 0.86 across countries (Adams & Wu, 2002, p. 221). Schultz
(2005, p. table 4) reported median correlations between ISEI amd/eanbint around 0.8
with one country faling below 0.6. Jerrim and Mickelright (2014, pp. 772-iEéf#yrted
kappa statistics ranging from 0.58 to 0.86 for ISEI across countrB$SA with an average
0f 0.63 (compared to 0.49 for parents’ education). Only about 70% of 15-year-old students
agreed with their_parentahe occupational category of that parent’s occupation when

presented with_a.choice of five categories.

3.3 Booksinthe Home

‘Books in the home’ is a component of ESCS and has been used to measure scholarly culture

and cultural capital (Evans, Keley, & Sikora, 2014; Sieben &hher, 2019). It has been
used extensively.in academic research for a very lomg tand tends to show comparable or
stronger effects..on achievement than parents’ education and occupation (see Engzell, 2019).

It was used-extensively by Chmielewski (2019) in her papéncreasing SES gaps in

student achievement.

Books in the home is even more problematic than parents’ education. Jerrim and
Mickeright (2014, p. 772) reported kappa statistics less than 0.2 betwestspand their
15-yeareld children’s reports on the number of books in the home indicating only “slight”
agreement. They (2014, p. 774) afsond that students who agree with parents’ estimates,
score higher in PISA reading, with the extreme cadengland, where chidren who agree

with their parents’ estimate, score, on average, 0.35 standard deviations higher than those
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who disagree. Engzell (2019) concluded that books in the homeagenous to student
achievement since low achievers accrue fewer books ofawa and are also prone to

underestimate the number of books in the home. He conclugethéhendogeneity of the
books in the home measure distorts cross-country patternavaldates many common

study designs:
3.4 Household wealth and Possessions in the Home

The OECDrargues that household assets are a valid medismealth. According to the

PISA 2014 technical report “Household assets are believed to capture wealth better than

income because| they reflect a more stable source dhiv¢@ECD, 2014, p. 316). This is a
highly questionable claim given that the household itésted in the questionnaire includes
possessions that in Western countries are almost @lv@rgy., cars, bathrooms, mobile
phones, computers, dictionaries, desks for study) so would be only veeaidated with
direct measures®of income and wealth. Toars’ item lacks face valdity. Wealthy families
living in high density city centres (e.g., London, New York,id}are less likely to have cars
than poorer suburban, regional or rural families. Analysingsdimid assets in several cross-
national studies, including PISA, Traynor and Raykov (2013) edecthat between one-
third and one-half of the wealth score variability isiattable to measurement error.
Although the"@ECD (2020, Annex E) study updates the countgifispdiome possession
tems, it iS not possible to confidently assert that PIBédsehold possession indices measure

wealth.
3.5 Intercorrelations of SES Components

Although the ESCS composite SES measure is used frequishttgnstituent variables are
not highly intercerrelated. Among OECD countries, in theAP2800 data the correlations of
wealth (the home possessions index), educational resomdesiaral possessions with
mother’s and-father’s education and occupation were all below 0.3. Among ESCS constituent
variables, the strongest correlation was between father’s education and occupation at 0.46
(Marks, 2011, p. 227). Analysing Irish 2006 PISA data, Gileece, Cosgrove,ofindi&u
(2010, p..479) note that ESCS components are not strongly interrel8exf the 15

intercorrelationsyranged from 0.18 to 0.37.

Since the ESCS indicators are, at best, only moderatelyomteleted, ESCS does
not have high reliability. Rutkowski and Rutkowski (2018, p. 360) estin&SCS
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reliabilities ranging from 0.6 to 0.8. This means that between @@@% of the variance in

ESCS is error variance. Therefore, ESCS is an unreliadelesure of an ill-defined concept.
3.6 Cross-national comparability

Caro, SandovalHernandez and Lidtke (2014) examined the cuttoEhl, and economic
capital constructs in PISA and PIRL8ata using exploratory structural equation modeling.
They found thatthe constructs are not reflected equaligsa countries. Only for a few pairs
of countries™were the sociological constructs somewhat catyipa(2014, p. 447). Similarly,
Rutkowski @and=Rutkowski (2013, p. 258)nclude that home possessions index has “highly
variable reliability, by country, poor modtd-data consistency on a number of subscales, and
evidence of poor cultural comparability”. Pokropek, Borgonovi and McCormick (2017)
constructed. a consistency measure of a PISA 15-item homesposs index from 33
OECD countries: based on PISA 2012. Australia, Canada, Japan, Tamklegspecialy
Mexico exhibited” low comparability with other OECD countrids subsequent analysis
assessing (consistency between countries and over-timd éwen less consistency. They
(2017, p. 254Yoncluded “in almost all of the countries examined, more than half of the

home possessions items did not show sufficient fit indexdse tonsidered comparable both
across time_and across countries”. Problematic items included those relating to the possession

of art and lterature-items intended to capture cultural resourcesd items about computer

softwares

One apparent explanation for the low comparability over-tihthe home
possessions ‘index is that some countries became richeeelneRO00 and 2015 (e.g.,
Portugal, Spain, Chie, Hungary, Poland, and Greece) so tlaerdess differentiation
between households in their possessions. However, comparaailityalso low in
economically stable Canada and France. So, comparisons of horessjposs construct
scores andytheir seffects on achievement across natimhsvar time are very likely to be
misleading.

3.7 Obscuring Possible Social Processes.

Rindermann and Baumeister (2015) point out that composite measUSES do not allow
for understanding possible causal mechanisms behind theegasiirelations between SES
and achievement. It is easier to mnterpret the effects of family income, mother’s education, or

father’s occupation on student achievement than the effects of the amorphous ESCS measure

without a meaningful metric. Similarly, O’Connell (2019) found differences in the relative
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effects of parental education and possessions across ceupaiental education had
stronger effects in wealthier countries and vice véms@oorer countries-concluding that
composite measures of SES hide potentially interesting godifferences. Furthermore,
concepts such as cultural capital and educational resomrdee home, are supposed to
explain SES«differences in student achievement rditiaer contribute to the measurement of
SES.

4 THFORETICAL ACCOUNTS FOR THE SES EFFECTS ON ACHIEVEMENT

There are manyytheoretical explanations for the gafstip between SES and student
achievements:Bradley and Corwyn (2002) surmise that explasafor SES effects on
chidren involve differences in access to material amhkresources, or reactions to stress-
inducing conditions by both chidren and their parents. Buchm@002) posits three
processes responsible for the SES-education relatonshamcifih capital; cultural status;
and social cennections; corresponding to the theoretical cenokptonomic capital,

cultural capital_and social capital. Shavit, Yaish, andta@m (2007) list economic
resources, cultural resourcesgnificant others’ influences (teachers, peers and parents),
educational“differentiation (between-school tracks andnagtbhool streams, sets or

program$ and rational choice on the costs and benefits of schdoling.

The"effects of parental occupation or social class on edlichtive been attributed
variously to: working class oppositional culture (Wilis, 19p8tental attitudes to the value
of education_(Hyman, 1966; Chen & Uttal, 1988), codes of speech @ern$d71),
parenting stylesy(Baumrind, 1966, 1989), middle and working classesul{Lareau, 2002),
and the richness and complexity of the language used bytpaoetheir chidren (Hart &
Risley, 1995).

Explanations for the effects of parental education inciidefamily’s educational
resources, home._ literacy environments (Park, 2008; but see,PHglisie, Hamiton, &
Snowling, 2017), scholarly culture measured by books in the hovamgEet al., 2014) and
the frequency-ofreading to chidren (Kalb & van Ours, 2014). Brand lyengar (2008)
account forithe effects of parental education on achiavermg parental beliefs and attitudes
concerning the value and utiity of education, stimulatimgndn behaviours and notably, the

transmission of cognitive competencies.

Explanations for income effects focus on the abilty ofiilasnto utiize resources to

improve their children’s outcomes (Chmielewski & Reardon, 2016). Obviously richer and
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wealthier families can access higher qualty chidcadindergartens, and schools, than
poorer families. In addition, low-income parents, under seiwenacial pressure, experience
greater psychological stress which may undermine theanfiag (Mayer, 1997, p. 45).
Yeung and Conley (2008) suggest wealth effects on achétenan be accounted for, at
least in partybya higher qualty home environment and hedtenting behaviour. Analysing
PISA data,/Pokropek, Borgonovi and Jakubowski (2015) conclude that thef soafo-
economic inequalities in student achievement acrossdhd w access to cultural and

educationaly resources.

Scheols “also figure in explanations for socioeconomic diffe:eric achieve ment.
One prominent=explanation involves between- and withieast tracking (van de Werfhorst
& Mis, 2010;/Domina, Penner, & Penner, 2017). The OECD (2019b, p. 44) favours
comprehensive._systems asserting that educational wliffistien exacerbates SES
inequalities, Other aspects of schools postulated as impaoteBiES inequalities in
achievementw=include school qualty (Rouse & Barrow, 2006), teaplaity (Chiu, 2015),
school effectiveness (Hobbs, 2016), school climate (Berkowitz, Moster,A
Benbenishty,  2017) and school resources (Greenwald, Hedgesnek [1&96; but see
Hanushek, 1997).

For SES.inequalities in PISA, Martins and Veiga (2010) disighed countries
where individual-level social background factors account E$ Bequalities in contrast to
countries where school contextual effects (i.e., school $ESpminate. Itis not
coincidentalthat the second group of countries mainly traeked school systems where

students are allocated to tracks based largely on prior penfema

No theoretical explanation has achieved consensus ameegrekeers as the
explanation. most congruent with the range of relevadt available empirical evidence.
Almost all have some empirical support, but there are reamgirical findings not consistent
with the theeries= Furthermore, these theoretical esqidens assume that SES effects are
much stronger.than they areneltheories cannot explain the much stronger effects tifyabi
and prior achievement, the substantial genetic componemsttuident achievement. Low
achieving high-SES students and high achieving low-SE&ents are two sizable groups
routinely ignored in theoretical discussions on the refstign between SES and student

performance.
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Once the true effects of SES on achievement have Iséenated, that is its effects
net ofparents’ and theirchildren’s’ abilties, then it could be established what are the primar
social mechanisms involved, for example: private schookskitiga and streaming, teachers,

home literacy environments and early chidhood education.
5 EXPLANATORY WEAKNESS OF SES

5.1 Only M oderate SES-achievement Correlations

Despite the high-profile SES enjoys in both the reseanchpolcy communities, it does not
have strong relationships withudent achievement. Sirin’s (2005, p. 437) meta-analysis,
found that the average effect size (the adjusted cimrelaoefficient) for the bivariate
relationship between SES measures and student achievevasr@.30, equivalent to
explaining 9%:ofithe variance. The most recent meta-aab@ncluded that the SES
achievement.relationship is surprisingly modest, with arageeSESachieve ment
correlation ©f0.22, explaining less than 5% of the variance @lariaeda, Bishop, & Xie,
2017).

ESCS has stronger correlations with student achievement (r~0.40) than the composite
home possessions,index (r=~0.36), occupational status (r=0.33) and parents’ education
(r=0.29)(Lee, Zhang, & Stankov, 2019). In the two most recent PISA rothad€§)ECD’s
compositesESES measure accounts for, on average, 12tofkBe variation in students’

PISA scores across OECD countries (OECD, 2016a, p. 402; 2019b, p. 18). Although the
PISA SES measure comprises many constituent variablegpldins less than 15% of the
variation infstudent achievement in most OECD countrigut this is a vast overstatement of

SES’s explanatory power, as discussed below.

5.2 SESeffectsare confounded by Parental Ability

The associations between parents’ socioeconomic characteristics and their children’s scores

in achievement tests cannot naively be interpreted asffdwts of parenting, socialization,
economic and cultural resources since they are confounded by parents’ cognitive abiities and
genetic transmission from parents to their ahildrAbiity measured during chidhood or
adolescence is strongly correlated with family SES dusidglthood (r=0.5), highest level of
education reached (r=0.6), occupational status (r=0.5) and to a lesser extent income

(r=0.2)(see section 6.5). Therefore, to an unknown extent part of the effects of SHEe

accounted for by parentsbiities and their genetic transmissiofhis serious threat to the
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validity of standard analyses from genetic confoundingmest universally ignored (Freese,
2008; Murray, 2020, p. 237; Harden, 2021).

The effects of SES measures on achievemastof mother’s ability, are weak.
Currie and Thomas (1999, p. 302) reported a standardized @ffeatound 0.2 for SES and
between 0.6-and 0.7 for mother’s Armed Forces Qualfication Test (AFQT) scoae,
commonly (used measure of abiityon Peabody Picture Vocabulary Test score among
chidren aged 6 and older. Similarly, Carlson and Corc(#@01)found that mother’s AFQT
score had strong effects on their 7-to 10-year-old chislresading and mathematics scores,
with much smaller effects for family incomend no effects for mother’s education. Mother’s
AFQT scorevaccounts for about half of racial test scops gareading and mathematics
whereas'hame inputs account for 10 to 20% (Todd & Wolpin, 2007). Mayer (1997, pp. 90-
91) reported._a standardized, but not statistically significaffiéct of 0.10 for family income

on children’s_test.score, net of parents’ education, mother’s AFQT score and other factors.
5.3 SESeffectsare weak, net of prior achievement

In the presence of prior achievement, the effects of students’ SES are small. Armor, Marks

and Malatinszky (2018, p. 624) analysing state-wide data from Kartblina comprising
over 2 millien=observations found that the standardized deeffc for SES (the measure
included parents* education) and prior achievement were 0.06 and 0.72 for mathematics, and
0.07 and 0:69or reading. From an analysis of the UK Avon Longilditudy, Nunes et al.
(2017, p. 89) found that prior achievement in reading (administer@ehca8 years of age)
accounted for“37% of the variance in science scores at agal13ES only 2%. For science
achievement atage 14, prior achievement in reading compi@heaccounted for 31% of
the variance, whie SES accounted for 1% of the variaAocalysing combined literacy and
numeracy scores in the Australian national assesspmegram for New South Wales
students, Lu andsRickard (2014, p. 32) regsbamall effects of student and school SES
(B<0.10), and«Vvery large effects for prior achievemdpt0.80). For Germany, Baumert et al.
(2010, pp. £59-160G¢ported no significant effects for the parents’ occupation (ISEl score) on
mathematicsgscore and only one significant (but trivif§cte for parental education, net of
prior achievement (from PISA) in mathematics (B~0.5) and reading (~0.2), and cognitive

ability (f~0.2). Kriegbaum and Spinath (2016) found only smal effects of BE®.10)
including the ESCS measure, on math achievement, pebofachievement (from PISA
2003), IQ and interest in math. Since SES effeatse mediated, to some extent, by

children’s prior achievement, intelligence and motivation, the authorsmeminthat the SES
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achievement correlation should not be understood as an indicagoluczttional inequity per
se (Kriegbaum & Spinath, 2016, p. 61).

Ignoring prior achievement is likely to upwardly bias theat$ of policy relevant
factors. Carnoy et al. (2016) controllgolr students’ mathematics score from the Trends in
International Mathematics and Science Study (TIMSBhirastered one year earlier in the
analyses of teacher effects in the Russian PISA 2012 sthdy conclude that the positive
effects of teacherguality’ and‘opportunity to learhare much more modest than claimed in
PISA reports. Analysing PIRLS data, Caro, Kyriakides and Titleua(2018) argue that
without controls“for prior achievement, estimates of taastnategies are spurious. More
generally, ‘spurious’ aptly describes the effects of sociodemographic, schools and other
factors in cross-sectional achievement studies thaiotaontrol for prior achievement (e.g.,
PISA, TIMSS, PIRLS).

Priorsachievement poses fundamental challenges to the SES ifeelstrongto very
strong effects of prior achievement place severe lioitdhe magnitude of SES effects and
other contemporaneous influences, like schools, teacherpragrammes. These effects wil
necessarily, at best, be smal. The smal SES effect&l fanen controlling for prior
achievement severely undermines theoretical explasafionSES effects that emphasize
contemporaneeus factors, such as school tracks and strekolescent oppositi@t cultures,
working-rand. middle-class cultures, teacher qualty ahdda resources. Furthermore, ifisit
maintained that SES is important to student achieve mbeem the bulk of its effects must
occur at a yeunger age, before the age of first testimghwvould reorientate SES focused

theory to early chidhood or even peri-natal environments.

The most common response to the strong efforts of prior achiaw is simply to
ignore it. But ignoring such a powerful predictor cannot be justifietieeion theoretical or
empirical_grounds. Another common response is that prioevachent is simply a function
of SES andssecial background, so can be safely ignored. Hov&&®rcannot account for
the effects ,of prior achievement because it is not possidxplain the effects of a stronger
inluence (0.5<r<0.9) by a weaker influence (0.2<r<0.4). SES is ¢adlyv correlated with
cognitive ability_for SES to be considered the dominant influemceognitive abilty (see
section 6.3). The effects of prior achievement do not declindastialy when controlling
for SES. They would do so if SES explained the effects of ptiedment. The cognitive
ability/genetic transmission model would argue the opposdewdmat is found empirically,

the effects of SES decline substantially with the addiabmprior achieve ment.
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5.4 Fixed Effects Analyses

Fixed-effects models are used to estimate the effectrefdictor on an outcome, net of the
effects of al unmeasured but stable influences (AlisB@05; Angrist & Pischke, 2009:221-
246) In the educational context, stable influences include student’s innate ability, and

possibly non-cognitive attributes, such as the big 5 pensomgdits. Fixed-effects modzel
examine ifichanges iapredictor variable (e.g., family structure, famiy incomethda or
mother’s .occupational status, type of school atemyds associated with changes in students
test scores..In essendalividual students are their own controls. Fixed effectdyse®m find
very smal or noveffects of SES measures on achievenianer( & Gaddis, 2013; Marks,
2016; Armor=et-al., 2018).

55 SESTheory Cannot Explain Domain Differencesin SES Effects

Dronkers and Roébert (2008, p. 295) contended that reading performdess dependent on
schools and more dependent on parental cultural capital. lygdhan, the associations with
SES would be lower for mathematics and science than fdngeéteracy since the former
have less cultural content than the latter. A lieraome environment where parents value
and encourage literary, and other cultural pursuits woale kess impact on performance in
mathematies=compared to reading literacy. However, a pattestnonfer SES effects for
reading is not supported empirically. Van de Werfhorst et al. (2003, g2y @port similar
reading and“mathematics test score means across ameapaiass groups in the UK. If
anything, occupational class differences in mathemattge\ement were larger. Simiarly,
Sirin’s (2005;°p"433) meta-analysis of SES effects reported a slightly ISES-
achievement correlation for mathematics (0.35) than for editinacy (0.32).

5.6 School-SES Effects are M ost Likely Statistical Artefacts

The OECD"(2018highlights the effects of schools’ socioeconomic status on student
performance. On average in OECD countries, a one standartiotevigrease in school
ESCS is associated with an increasglent performance by 60 score points, net of students’
ESCS. In some.eountries (the Czech Republic, France, Jajédia, e Netherlands,
Sloveniarand Chinese Taipei) the effects are verg,lavger 100 score points (2018, p. 127).
Also, PISA reports often attribute between-school differe noeachievement to ESCS. For
example, the report on the 2015 assessments concluded that “On average across OECD
countries, 62.6% of the performance differences observed acrdeststin different schools

can be accounted for by the soe@nomic status of students and schools” (OECD, 2016a,
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p. 227). These extraordinarily high estimates are good examplesvahe SES model is
misleading becauséd estimates would be very much smallexnd credible-if student

ability or prior achievement were included in the analyses

The literature reports small ($<0.10) or very small ($<0.05) school-SES effects
controlling for prior achievement. Rumberger and Palardy (20@6)a¢sd standardized
school-SES effects of 0.05 for mathematics and 0.06 for readind.@iufor science) on
achievement_growth, net of prior achievement, student ShiSciy and other factors. The
North Carolina_study mentioned earler estimated stamgardschool-SES effects around
0.05 for both mathematics and reading, net of SES and prior exokia (Armor et al.,
2018, p. 624)=For English primary schools, Lauder etal. (2010, p. 56) found affeoal e
for school-level social class for reading ammhe for arthmetic. For Australia, Lu and
Richard (2014, pp. 31-32) reported standardized school-SES effects riiogng.03 and
0.13 and Marks (2015) reported estimates around 0.05 or less. For Fi@uemsn et al.
(2014) found=nessignificant effects for school-SES (or school pobievement) on
mathematicswachievement at the end of second grade, n@radghievement, student SES
and other covariates. From their meta-analysis of schd®)-8&n Ewik and Sleegeéss
(2010, p. 147) strongly advise researchers to control for prior atatinto avoid severe
upward bias.in their school-SES estimates. A fixed effacalysis found no effects for
poverty, aggregated by classrooms, on student achievemeamn(KkaGaddis, 2013).

School-SES effects, like other aggregated school-level egiare likely to be
statistical artefacts (Ludtke, Robitzsch, & Koller, 2002; Nash, 2B@8&er & Tymms, 2004;
Gorard, 2006; Hutchison, 2007; Armor, Cotla, & Stratmann, 2016). Resmzircd has
characterizedwschoobntextual effects as ‘phantom’ effects because the poorer the measure
of SES, the stronger the effects of the corresponding scB&®lnseasure (Pokropek, 2015;
Televantou_ et al., 2015; Perry, 2019). Marks (2015) added random errooiapasite
measure of SES which increased, not decreased, the udagmif school-SES effects on
student achievement. Analysing PISA data, ZhouMad2021) found the stronger the
correlation between prior achievement and present achiaverthe greater the chance of
phantom-effects for school-SES.

6 THE ALTERNATIVE COGNITIVE ABILITY/GENETIC TRANSMISSION M ODEL

The alternative cognitive abilty/genetic transmissiondel assumes that student

performance in PISA and other achievement tests is maifiyction of general cognitive
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ability, together with small effects of specific abfiitjefor example language Iteracy and
mathematics. Cognitive ability has a sizable geneticpooent which increases with
children’s age. Cognitive abilty ismportant to parents’ educational and socioeconomic

attainments and each parent transmitf their genome to their children.

Conceptually, cognitive abilty is very similar to aclieent. Its measurement does
not rely on students’ proxy reports on their parents, and its constituent items are modeyatel
to highly _carrelated. Furthermore, cognitive abiity has mgakater explanatory power than
SES; it can account for the SE&hievement relationship and a range of empirical

phenomenarelating to student achievement which the SES8I mannot.
6.1 Conceptualisation

In PISA, literacy vis defined generally as “concerned with the capacity of students to apply
knowledge and skills in key subject areas and to analyssprr@ad communicate effectively
as they pose, solve and interpret problems in atyasisituations” (OECD, 2007, p. 16).
This definition closely resembles the dictionary defintiof intelligence <*the ability to
acquire and apply knowledge and skills™® and prominent psychological definitionsthe

abilty to reason, plan, solve problems, think abstractly, compiebemplex ideas, learn
quickly andslearn=from experience.” (Gottfredson, 1997, p. 13hd the “ability to understand
complex ideas,.to adapt effectively to the environment, to keamm experience, to engage in
various forms“efreasoning, to overcome obstacles by taking thought” (Neisser et al., 1996, p.
77). Rindermann (2008, p. 128) maintains that there is no importanetibel difference
between student”achievement and abiity tesiss they both assess “thinking and

knowledge”/ Baumert et al. (2009) point out that like intelligence tests, reading and
mathematical assessments involve reasoning and maigjiogll inferences. Since PISA is
independent of school curriculums, it is more a test of geadiity than curriculum-based
tests ke TIMSSror PIRLS. Armor (2003, p. 19) noted similaritiesvéen achievement tests
and intelligeneextests; both include subset tems fareit types of mental skills:
vocabulary,feading comprehension, mathematical conceptsricaimskils etc. He
suggestd thatsthe substantial overlap between 1Q and achievesemes indicates they are
measuring ‘semething in commogeneral reasoning skils. At the country level, PISA tes
scores have been used to compare cognitive ability betvoemiries (Weiss, 2009;
Meisenberg & Woodley, 2013; Burhan, Yunus, Tovar, & Burhan, 2017).
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6.2 M easurement

The measurement of cognitive abiity began over a hundeads yago by Spearman (1904) as
a way of identifying chidren who were likely to be acadenyicalliccessful. Nowadays,
intelligence is measured by specifically designed tesially comprising multiple choice
tems testing verbal and mathematical reasoning, patteognition, spatial and other
abiities. Different 1Q measures are highly intercoresdat suggesting they are measuring the
same underlying._concept. The median correlation of IQ testsother 1Q tests range from
0.64 to 0.81, averaging about 0.77 (Jensen, 1980, pp. 314-315; 1998, p. 91).

According to Sternberg (1996, p. 11), the most widely accepted vidwatis
intelligence is hierarchal in structure with general ability ‘g’ at the top of the hierarchy and
specific abilties at lower levels. Different 1Q testxdest batteries produce highly
correlated estimates of g (Jensen, 1998, pp. 81-83; Bouchard & McGue, 2088n,Joh
Bouchard, Krueger, McGue, & Gottesman, 2004; Johnson, Nijenhuis, &#&uolic2008).

Cognttive abilty is very stable over the school career stability increases with age.
For New Zealand, the temporal correlations for IQ for chidaged 7, 9, 11 and 13 ranged
from 0.74 to _0.84 with higher correlations at older ages (Moffitt, Catgpkness, & Siva,
1993, p.1463)=They (1993, p. 499) conclude that there is there is verynditisurable
naturalistic change in 1Q across middle chidhood and ealdjescence, and the changes are
idiosyncratie;“not associated with environmental changes.the US, McCall (1977)
documents_increasing correlations of chidho@land 1Q at age 40 with children’s age. The
correlations™between 1Q measured at ages 9 and 40 were around G&0(1&98, p. 316)
concludes that IQ is unstable during very early chidhoodfrbot age 2 to 10 it becomes
increasingly stable. After age 10, IQ measured at succeage® gradually approaches a
correlation ‘of 0.90 with 1Q at age 18. According to the 1921 and 1936s8doitth cohort
studies, the correlation in general inteligence measat age 11 and old age (about age 80)
was 0.7 (DearyzWhiteman, Starr, Whalley, & Fox, 2004; Johnsort, Br&eary, 2010, p.
60).

6.3 Cognitive Ability has substantially stronger Correlations with Achievement than
SES

Cognitive abilty is more strongly associated with studactievement than SE®/alberg’s
(1984) meta-analyses calculated correlations of 0.71 and 0.48 Wwithi@eneral and science

learning, compared to 0.25 for SHS¢igman, Becker and Spinath’s (2018, p. 135) meta-
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analysis estimated a correlation of 0.44 between intellige ndestadent achievement rising
to 0.60 when correcting for attenuation and range restriclidie correlations were higher for
g measures of intelligence (0.49) compared to non-verbal meg®uB&3, and higher for
achievement in mathematics (0.50) than reading (0.43) orlen@ig!t4). According to
Zaboski, Kranzler; and Gage’s (2018) meta-analysis, the correlations of g with basic mgadi
reading comprehension and basic mathematics were all 8bavRindermann (2018, p. 53)
cites a German study that concludes the average dorrelagtween cognitive abiiity and the
PISA scales is 0.65.

Thesizable correlations between cognitive abiity afieaement imply that the
effects of ESES, schools, and other factors on PISA testssamrdkely to be substantially

upwardly biased without controls for cognitive abilty.

SESvis'too weakly correlated with cognitive ability for SE®e considered the
dominant influence on cognitive abilityWhite’s (1982, p. 469) meta-analysis of over 100
studies estimated an average correlation of 0.4 betweenrn8HS @&quivalent to only 16%
of the variation. Harwell et al.’s (2017, p. 208) meta-analysis of 86 studies estimated a
smaller correlation of 0.27 between SES and 1Q. The relatmnsdrie likely to be much
weakerwhen considering parents’ abilities. Of course, extreme economic and social
deprivation oradversity during early chidhood undermines itbagndevelopment (Duncan,
Brooks-Gunn,. & Klebanov, 1994; Richards & Wadsworth, 2004; Plomin &\De4&r15).
However, extreme deprivation and adversity are not synorg/mith SES.

6.4 Cognitive"Ability has stronger Effects on Achievement than SES

Cognitive abilty has stronger effects on achievemeswtawis SES. In the US 1988 National
Education Lengitudinal Study, the standardized effects idityaand a composite SES
measure..on.grades at school (GPA) were 0.38 and 0.12, respe@iveiggeghth grade
boys, and«042-and 0.07 among eighth grade girls (Dumais, 2002, p. 56). TedtB8®B, p.
36) concludes that intellectual ability “is by far the most important predictor of grades”.
Analysing teacher assessments of 7 year-olds in readiitipgwand maths from the UK
mille nniums€ohort, Layte (2017) concluded that about two-thirdtheokffect of social class
is mediated byseognitive abiity. The effects of cognitekiity were the largest of many
predictors withinsignificant effects for social class, maternal educatioothen-child
interaction and school iadeprived area, and gntmall effects for income (2017, p. 498).

For Australia, Marks (2016) reported that a one standard devieivease in early
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chidhood abilty increased Year 3 numeracy achievement bgaté points compared to 10
score points for a comparable one-standard deviation increaseomposite SES measure.
For New Zealand, 1Q measured at age 8 had a large effect dws gnathe tenth grade, net of
family income, parents’ education, and other background factors (Maani & Kalb, 2007). For
Ireland, O’Connell (2018) estimated standardized effects for abiity at around Or@daling
and 0.5 forfmathematics among 13-year-olds compared to standaefizetd around 0.05 or
less for parental education and income. For Germany, Webér(2013) concluded that
abiity and motivationaccounted for 70% of the variation in children’s mathematics grades.
For Brazi, the standardized effect for inteligence dmbstic achievement among 7 to 11
year-olds was 0:69 whereas the standardized effects for in€b6# apd parents’ education
(—0.04) were' notistatistically significant (Colom & Flores-Mendo2807, p. 248). For Israel,
the standardized effects of abilty on reading and scienmg eighth and ninth graders
were 0.55 and 0.38 respectively, compared to around 0.01 for a composite S&® meas
(Resh, 1998, p. 426)For Iceland, Thorlindsson (1987) reports standardized effe@s54f
and 0.26 for verbal abiity and social class on grade point a&eFag Slovenia, the
correlation between intelligence and grades in thedastyears of the 9 years of primary
school was\0.48 and the standardized beta for intelligence was €89 ancultural capital
measure’’comprising parenteducation and participation cultural actvities, and ecanom
capttal (Flere, Krajnc, Klanjsek, Musil, & Kirbi§, 2010).

6.5 Cognitive Ability is Strongly Associated with Adult Socioeconomic Attainments

SES effects mcorporate the effects of parents’ abilities. Parents’ ability is correlated with
commonly used\SES measures. Jensen (1998, p. 279) reported correfatiehseen 0.6
and 0.7 between IQ and years of formal education. Analysirg frdat the 1979 National
Longitudinal Study of Youth (NLSY79), Hauser et al. (2002, p. 207) tepaorrelations
between AFQT score and educational attainment of 0.66 and 0.62 aowbigck men and
women, and correlations of 0.55 and 0.43, respectively, between ABSCtee and
occupational status in 1993, 13 years after the AFQT test data were collected. Strenze’s
(2007, p. 411) meta-analysis found that ability measured betwesrB agel 23 correlates at
0.56 for 'educational attainment, 0.45 for occupational status and 0.B8dowei during
adutthood. Torres (2013, p. 166) also analysing the NLSY79, reported a icorrelh0.53
between mother’s AFQT score measured in 1980 and a composite measure of family SES

measured twenty or more years later.
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6.6 Cognitive Ability istransmitted from Parents to their Biological Children

The average correlation between parent’s (mostly mother’s) cognitive ability and their
biological chid, based on 8000 pairs is 0.42 (Plomin, DeFries, Knopik, deNeser, 2013,
p. 195). The father-child abiity correlation is between 0.4 and @&(S Weinberg, 1978;
Black, Devereux, & Salvanes, 2009; Anger, 2012; Gronqvist, Ockert, éhdda 2017). The
observed parent-chid correlations are a little lower tharthéoretical correlation of 0.5
which assums that cognitive abilty is a continuous polygenic traitd @&ach parent and
biological chid dyad share 50% of their genomes. If both pasgatgonsidered, the average
correlation petween average pastrabiity and the average ability of their chidren isud
0.72, close ‘torthe theoretical expectation of 0.707 (Bouchard & McGue,.21981)

6.7 Cognitive Ability has a strong genetic component.

Many studies have estimated heritabilities for cognitmity—that is the proportion of
variation in atrait due to genetic differencesf between 0.5 to 0.8 with much smaller
proportions, typically less than 0.2, attributed to the commomoement which includes
family SES (Plomin, Fulker, Corley, & DeFries, 1997; Rowe, Jacoh&dfan den Oord,
1999; Plug' & Viverberg, 2003; Nielsen, 2006; van Leeuwen, van den Bdsgomsma,
2008; Dearyy=dohnson, & Houlhan, 2009). To retterate, these figneas that 50% to 80%
of the variancein cognitive abiity can be attributed taetie differences between

individ uals:*The“heritability of cognitive abilty increées during chidhood from around 0.4
at age 7 to around 0.8 during late adolescence at which #meotiribution of common

environment“becomes negligible (Bouchard, 2009, 2013).

Genetic nurture refers to the effects of parents” non-transmitted genes on their
offspring’s outeomes mediated by the environment that parents create for their chidren
(Bates et.al;,2018; Belsky et al., 2018; Kong et al., 2018). Bates 20®)(concluded that
non-transmitied=genetic effects are fuly accountedoyoparental SES. So, not only are
genes transmitted directly from parent to chid relevanstudent achievement, but non-

transmitted"genes also have effects which may be ne&dteSES or parenting.
6.8 Student Achievement has a strong genetic component.

A meta-analysis of 61 twin studies from 11 cohorts of primahodacchidren reported
average heritability estimates of around 0.7 for reading, 0.®#ating comprehension, 0.6
for mathematics, 0.6 for language, 0.4 for speling and 0.7 for gezduahtional

achievement. The contributions of the common environmenichwihcludes SES and the
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community were substantially smaller with estimates mostly atowiO (de Zeeuw, de
Geus, & Boomsma, 2015). Other studies also show strong hefgabiiitr student
achievement (Pokropek & Sikora, 2015; Grasby, Coventry, Byrne, Olsoredaiti, 2016;
Rimfeld et al., 2019). The heritability of student achievemanprimary school is greater
than that«forscognitive abiity (Kovas et al., 2013). Its higtritability reflects several genetic
traits, not just cognitive ability (Krapohl et al.,, 2014).

Twin_and kinship studies have identified sizeable gemstitelations between student
achievement_domains and with cognitive abilty indicatimgnimon sets of genes
(Wainwright;” Wright, Luciano, Geffen, & Martin, 2005; Hart, Hetfhompson, & Plomin,
2009; Petrill;»2016). The average genetic correlation betweemttadkievement and
cognitive ability is about 0.6 (Plomin et al., 2013, p. 228).

Polygenic “scores, which are weighted sums of geneticAjRifferences associated
with a particular~trait-in this instance educational attainmestccounted for 7% of the
variance in‘achievement test scores at age 12, and 15§ a46dn an independent sample
(Allegrini etal, 2019). Athough polygenic scores are only amennovation, and larger
samples and technical advances have dramatically sectetieir explanatory power over a
short time, polygenic scores are already accounting for as wvau@ttion in student

achievementastypical SES measures.
7 ACCOUNTING FOR EMPIRICAL PHENOMENA

This sectioniuses evidence from the lterature citedanigus subsections to explain
empirical phenomena relating to achievement and itsoredaips with SES. Relevant
empirical observations and findings are far more congrwdht the cognitive ability/genetic

transmission model than the SES model.
7.1 Explaining/Observed Relationships

The SES achievement relationships can be explained, to anfiabstatent,by parents’
abiity and parent-chid transmission. Parental cognitwaities influence their educatiah
attainment;  occupational status, and to a lesser degree iatailye and wealth. Therefore,
parental abilty is:correlated with family SES. Chidreandomly receive half of each
parent’s genome so inherit genes relating to general cognitive ability and specific abilities. In

turn, these general and specific abilties influencar gperformance in achievement tests.
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Assume that the correlation betweemrents’ abilities and family SES is 0.6 (see
Section 6.5), the correlation between paregenomes (taken together) and their biological
chidren is 0.7 (see Section 64ny the correlation between children’s cognitive abilty and
achievement is 0.6 (see Section 6.3). Therefore, the expentethtibn between SES and
student achievement is 0.25 (0.6x0.7x0.6) based onlpgiitive ability’s relationships
with parental SES and student achievement, and its gdratsmission. Alternatively,
assume that the correlation between students’ abilities and achievement is 0.7, a realistic
figure for RISA, then the expected SEShievement correlation is 0.29 (0.7x0.7x0.6).

Of course; these correlations are only putative. Lowen@ssicorrelations would
produce lowersestimated SE&hievement correlations according to the cognitive
abity/genetic/ transmission model. However, it is not tenahs the SES model assumes,

that any, or.much less al, of the three correlationsalezgro.

Therfinding of little or no SES effects achievement xedieffects models is
consistent with the cognitive abilty/genetic transioi® model where achievement is
considered as arelatively stable attribute closelyegkléd cognitive abilty with a sizable

genetic component.
7.2 Highslntradomain Correlations

The correlations between achievement and prior achieveraagé from strong to very
strong, increasing with students’ progression through schooling. Armor (2003, p. 33)
estimated correlations for combined reading and mathvaahént for New York City
students from_Grades 3 to 8. For adjacent grades, the coreelatioged from 0.8 at the
lowest grades to nearly 0.9 at higher grades. The correlatisnorés in Grades 3 and 8 was
0.73, a surprisiAlg, high correlation for measures taken 5 years apart. Dudkw@@12, p.

444) reported.a.correlation of 0.78 for combined achievement sab@ades 5 and 9.

In'the UK’s National Child Development Study, the intradomain correlations of
achievement scares at ages 7 and 11 were 0.56 for mathematics awod (e&QiMg. The
intradomain correlatons at ages 11 and 16 were stronger: 0.76tf@mmasics and 0.78 for
reading (McNiece, Bidgood, & Soan, 2004, p. 134). For England, Strand (2006, p. 215)
reported intradomain correlations of 0.77 and 0.67 for mathematicseaalidg Key Stages
(KS) 2 and 3 achievement scores taken at ages 11 andsidy twin data, Rimfeld et al.
(2018, pp. S10-11) reported intradomain correlations of 0.83 and 0.85 for English and

mathematics between KS1 (taken at age 8) and KS2 scoremtrademain correlations for
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KS2 and KS3 scores were 0.91 mathematics and 0.84 for reading (0.8#rad@main
correlations are stronger for tests taken closer togetikbatasider ages (Rimfeld et al., 2018,
pp. S10-11). Nunes et al. (2017, p. 89) reportedteadomain correlation of 0.73 for science
at ages 11 and 14.

For'Australia, intradomain correlations in the Nationatessments-Literacy and
Numeracy ((NAPLAN) range from 0.6 to 0.9 and are higher for nayesad speling than
for other_domains, and higher in secondary school than iargrischool (Marks, 2021). For
Germany, the correlation in mathematics test scoreshiased on PISA) taken one year
apart in 2003 and 2004 was 0.73 (Kriegbaum, Jansen, & Spinath, 2015). For tndahtksth
Timmermans=and van der Werf (2017, p. 229) reported intradomain con®latf around

0.6 and 0.7 for reading, speling and mathematics for Grades 4 to 6.

What“explains the increasingly high stability of studectievemert The SES model
cannot explain=high and increasing intradomain correlatidhs. stability of student
achievement over the school career is higher than the stability of parents’ occupational status,
income and wealth' (but not parents’ education) as parents move in and out of the workforce,

change jobs, gain promotions and in some instances splitelpegrartner®

The=explanation is genetic. The increasing stabiityaabievement with age
corresponds with' the increasing stability of cognitive tgbithich can be explained by the
increase"in“heritability with age. Rimfeld et al. (2018)ahaded that genetic factors account
for 70% of the stabilty of student achievement across desgds. Analysing US and
internatio nal“twin' data, Soden et al. (2015) also attributedotigitudinal stabilty in reading
comprehension to the influence of genetic factors. FoAdsgralian national assessments,
Grasby and Coventry (2016) also attributed the stability déstl achievement scores in

the five test domains primarily to genes.

Prior-achievement has stronger effects on student entgew than cognitive ability
because it incorporates both general cognitive ability andhidespecific abilties, such as

language or mathematical abilty.
7.3 High Interdomain Correlations

Although articles and reports based on data from achievemstst &lmost invariably treat
each achievement domain as independent of the other doaetisyement domains are at

least moderately correlated. In a meta-analysis of stedieducted in the US, Aken (1971,
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p. 306) concluded that the correlation between reading and métseraahievement in

primary school was between 0.45 and 0.55, again tending to be latuginein grades.

In the UK’s 1958 birth cohort NCDS, the correlations between reading and
mathematics test scores were 0.50 at age 7, 0.74 at age 11 and 0.6BafMgsiece et al.,
2004, p. 134). In the 1970 British Cohort Study, the intercorrelationspdding, reading and
mathematics at age 10 ranged from 0.60 and 0.75. At age 16, the ietetors for
speling, . reading._and arithmetic were between 0.45 and 0.70 (Bagdd, pp. 27, 35). For
Australia, Marks (2021) reported interdomain correlations for ragyeand four lteracy
domains between 0.50 and 0.75.

In a French-Canadian study of school readiness, the dorrela¢tween Grade 2
reading and math was 0.75 (Pagani, Fitzpatrick, Archambaulth@&3a2010, p. 989). In
2011, over4000 Grade 4 ltalian students were tested in readi®lis and math and
science in TIMSS. Reading scores were highly correlatétd math (0.76) and science (0.85)
comparable with the correlation (0.81) between science afdimaMSS (Grilli, Pennoni,
Rampichini,” & Romeo, 2016, p. 10).

The'best explanation for the strong interdomain correlatisradso genetic. The
‘generalist=genéshypothesis is that the same genes affect cognitivity adoid student
achievement in-diverse learning domains. In addition, tasrecommon genes that affect
cognitive ability“and the different achievement domainiwiiargely explains their
correlations. Kovas et al. (2005) found substantial genetic pvedaveen mathematics and
reading (genetic“correlation=0.74), and between mathematid g €0.67). Similarly, Davis
et al. (2008) found sizable genetic correlations between geatid mathematic$r=0.57),
between reading and(g=0.61) and between g and mathematics (r=0.75). Haworth et al.
(2008) concluded that science shares genetic influendbsEnglish, mathematics and g.
Nonetheless, science is more than just g, as thene specific genetic and environmental
inluences ensseience. Similarly, Harlaar et al. (2012)doshared and independent genetic

inluences on.reading, word decoding and mathematics.
7.4 VerysHigh Interdomain Correlations in PISA

In PISA, the inter-correlations of student performanceosscthe domains of reading,
mathematics and science among individual students aeoehnarily high, over 0.8, and in
rare instances over 0.9 (Bond & Fox, 2001, p. 259; Cromley, 2009). These iooge&e
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based on plausible values obtained from multidimensional niBdels, which assume three

(or four) correlated latent dimensions.

The very high correlations of students test scores theieassumption that PISA collects
information on students’ competencies in largely independent learning domains. The obvious
explanation for the very high interdomain correlations is that the estimates of students’ scores
in each domain incorporate sizable components of generatiegmbiity. The bifactor IRT
model is_more _appropriate for national and internationaleesfmient tests since it can
specify a general abiity factor and independent (i.e., uratad® domain-specific factors.
Brunner (2008,p. 161) compared a two-dimensional standard model arciax bifadel
with data fromsstudents that sat the German PISA 2000 shatlya aognitive abilty test. He
found that the general ability factor explained 40% of #ngance in PISA mathematics
tems and 49% . of the variance in the reading items. Imasintdomain specific factors for
mathematics and reading accounted for 8 and 17% of the eariBacimert et al. (2009, p.
169) found gheasbifactor model provided a better fit to PISA data taghonly model,
although thesleadings of PISA subtests on g were much Idngarthe loadings on the
specific mathematical and verbal factors. Baumert ¢2809) concluded that general ability
is a key determinant in the acquisition of knowledge anid skilschool, and domain specific
abiities make_an additional contribution to student performarigifactor analyses of Polish
2009 PISA«data found that student respomsdsst items are largely accounted for by
general cognitive ability, with little variance accadhtfor by independent reading,
mathematics and science factors. The correlations of E@&EShighest with g (r=0.3and
much lower_ with. the mathematics (r=0.07), reading (r=0a0b@8 science (r=0.02) factors
(Pokropek, Marks, & Borgonovi, forthcoming). The small correlations émMmESCS and
the achievement=domains are inconsistent with the SES mb@dé emphasizes the
importarce=ofthesfamily and school for domain specific skills. Thgdarcorrelation

between'g and"ESCSasnsistent with the cognitive ability/genetic transnassimodel.
7.5 Explaining /Differences between SES Indicators and Achievement

Recallgthat Strenze’s (2007, p. 411) meta-analysis estimated correlations between
ability measured during chidhood and adolescence of 0.56 with tedataattainment, 0.45
with occupational status and 0.23 with income during aduthoodseTberrelations are
consistent with the correlations reported by Lee et al. (2019, pb8ten parents’
sacioeconomic characteristics and mathematics scoresi 2015: 0.31 for highest

parent’ occupational status (ISEI), 0.26 for pasergducation, 0.24 for educational
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resources, 0.22 for cultural possessions, and 0.17 for wealth. Hof@gtational status has
the strongest correlation because it incorporates bothtalaeslucation and occupation status
which are both highly correlated with paantbility.

7.6 The Enduring Effects of PISA test scores

According tosthe cognitive abiity/genetic transmission nhothe effects of PISA test scores
at age 15 on subsequent educational and labour market outcdmeesuse performance in
PISA is a proxy“for cognitive ability. The importance of dogs ability for school
completion,; university and college entry, successful laimanket status and earnings is
wel-established (Halsey, Heath, & Ridge, 1980; Dronkers, 1998; Fiegti&rman, 2004;
Fergusson, Horwood, & Ridder, 2005; Hanushek, 2006; Beley & Lochner, 20@¥; Bra
2007; Koenig, Frey, & Detterman, 2008; Hegelund, Flensborg-Madsen, Damndey
Mortensen,©2018). Fischbach et al. (2013) and one OECD (2010a) paferri@satest
scores with=cognitive abilty (or abilties) but other prdgions avoid this connection by
referring to PISA tesicores as ‘PISA competencigs or just reading abiity (Knighton &
Bussiere, 2006; OECD, 2010b).

7.7 Educational Differentiation

If between-.and within-school differences in PISA a@mneent tests are largely a function of
SES, then _centroling for SES should substantially reduesetlifferences. However, apart
from countries with sizable proportions of private schools, olinty for SES only

marginally geduces school and within-school prognendifferences in student achievement
(Marks, 2006). This indicates that between- and within-scluiffierences in achievement are

only weakly associated with SES.

Abilityis the dominant influence on educational differetidia. Analysing students in
two German states, Bavaria, in which school track waslystbased on abilty tests and
Hesse where track placement was less strict, EssdRedkdwski (2015, p. 27) conclude
“the crucial condition for both educational achievement and institutional sorting is children’s
cognitive abiltiess which they have by birth and furtlisvelop within famiies and during
prior elemerary school attendance”. For the Netherlands, Dronkers and Korthals (2016, p.
160)conclude that' “early ability is the most important variable with which to explain success
at each stage of the educational career from the elementary school track recommendation...”.
Analysing PISA data, they concluded that the effects ofkbeickground are minimized

when track selection is based purely on prior performancethi@®r& Dronkers, 2016).
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7.8 Resilient students

Rather than products of best-practice institutional arreeges and well-tailored educational
policies, asthe OECD claims, resiient students are nkalg ko be simply high ability
students from low SES backgrounds. To assume that resi@atee attributed to
institutional” arrangements is misleading. Chinesdesits perform just as well in Australia
and New Zealand as they do in Shanghai, so their performasclitidato do with the
supposedly._superior institutional arrangements and teaphégices of Shanghai schools
(Feniger & Lefstein, 2014; Jerrim, 2019p examine the importance of institutions and
policies onghe high performance of low SES students,ngé¢essary to consider student

abilty or prior=achieve ment.
7.9 Cultural Capital

In a review of cultural capital theory, Kingston (2001) ndteg because cultural capital is
only weakly associated with family’s socioeconomic background, it cannot explain the
relationship. between SES and student performaHeeargues that controls for ability are
necessary before permiting conclusions on cultural tagdiects. Barone’s (2006) analysis
of PISA data from 25 countries found that in no country daralitcapital measures account
for morepthan=30:per cent of the effects of SES. He (2006, p. 1051)daemdhat the PISA
indicators of family cultural capital have only modest explanatory power and the “effects
associated“with“these variables may be better interpesteh indirect sign of the importance

of cognitive resources.”

Roscigno and Ainsworth-Darnell (1999) found that net of pridiesement, there
were no significant effects of measures of cultural tabpieasures on GPA and achievement
in reading and.mathematics. Dumais (2002, p. 55) found the impatilityf on grades was
ten times.that of cultural capital among boys and thirtmesstgreater among girls. Jeeger
(2011) using«fixed effects models found the effects for nunabdérooks and the extent to
which chidren read for enjoymentn@academic achievememntere small ($<0.10). Other

indicators of cultural capital had negligible effects.

According to cultural capital theory, the mechanism fotull capital effects on
student performance is through teacher perceptions; tsaat@onsciously perceive cultural
signals from students from high SES families and cons#guexward them. However, there
is litte evidence that teacher perceptions of studemgsnfuenced by SES or cultural

factors. Teachers do not discriminate by socioeconomic ofigfruser, 1969). Similarly,
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cultural capital does not bias teachers’ perceptions of children's academic ability for the
awarding of gradesleachers’ judgements of students are not based @adents’ participation

in elite culture, but mainly, and obviously, on their wstres (Dumais, 2006, p. 96).
Similarly, Jeeger and Mgllegaard (2017, p. 138) conclude that tseitsreontradict their
“hypothesis sthat prolonged exposure to cultural capital sffeechers’ perceptions of
children's a¢ademi¢ ability”. Contrary to a fundamental proposition of cultural capital theory
teachers do not mediate the relationship between cultupgtblcand student achievement
(Widhageny 2009).

8 CONCLUSION

The paper(critiques the dominant SES model used in the imnafystudent achievement. The
SES model is falling for several reasons. Its concepttializas muddled and contradictory.
SES data collected from students is often unreliable, amddaoerél education and books

in the home_are,;to some extent, endogenous to studenteawd@. There is also a lack of
consistency..between the measured components cross-matiandllin some countries, over-
time, so it is¥difficult to sustain the idea that the sawmecept is being compared. Desptte its
high profie “ameng researchers and polcymakers, SES hasoderate effects on
achievement. Even the expansive ESCS measure in Ri@a#ns only modest amounts of
variance in_PISAtest scores. SES effects are likely ttokeconsiderable extent, proxies for
the effects of parental abilitylt is no accident that policies that focus on such an amksguou

and poor explanatory concep$SES are not successful.

We are"not arguing that the home environment is complételgvant to student
performance,, Very wealthy and high-income families smmd their chidren to private
schools which increases the chances of university €htrrim, Parker, Katyn Chmielewski,
& Anders;"2016). Undesirable changes in home circumstances jgb.#pss, divorce) can
adversely impact student performance (Lehti, Erola, & Kayh2019; Nisen et al., 2020).
Parents influence their chidren in myriads of ways rmodt parentsnonitor their children’s
education. However, the overall impact of the home environn®BS and parenting are
much weaker than commonly assumed. The problem is thaE®erBdel has become an
idée fixe among researchers and policy-makéedeving that it, explains much of the
variance in student achievement, is theoretically cesdibhd is sensttive to policies which

aim to reduce educational inequalities.
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The cognttive abilty/genetic transmission model providese compeling
explanations than the SES model. It accounts for the-&fBevement relationship, the
small or negligible SES effects when controling for cognitabiity or prior achievement, or
in fixed-effects analyses, the increasing intradon@drrelations, the sizable interdomain
correlations,=educational differentiation, the enduringctsiieof PISA test scores on
subsequent educational and socioeconomic attainments, andsteace ofresilient’
students. dachers” judgements of students aptitudes are based largely on their test
performance, not SES or cultural signals. The cognitiviityagenetic transmission model
does not require, ad hoc additions to maintain basic plausibiliganibe part of a vibrant

growing understanding of student performance.

Althgugh there is a great reluctance among researcpaiog communities to admit
that cognitive_abiity plays a substantial role in student pewmce, nonetheless, teachers,
schools and educational authorities implicitly acknowledg@mportance. Teachers
routinely allocater students to different learning groups ehaverk based largely on their
prior performanee. Most primary schools provide remedial tegchind at higher grades
advanced or extension classes. In middle secondary schoalnisgein mathematics and
science is not'uncommon. In upper secondary school, studerddoaated, or allocate
themselves;.to more and less academically demanding sulgecte school systems
formally track students either on entry to secondary sclooa, few years later based largely
on their prior performanceSo, acknowledging the importance of general and specific
abilities wauld not change the organization and practidesiucational institutions.
However, it weuld change the rhetoric surrounding, andhiplementation of, and most

likely the success of, educational policies.
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NOTES

1 New Zealand and Finland are still high performingntiées but their average scores
have declined (OECD, 2019a, p. 17).

2 Thekappa statistic is a measure of agreement fgarétal outcomes for two raters. It
ranges from zero (no agreement) to one (perfect agreemenguigrior to simple
percentages because it takes into account the ifitgssibagreement occurring by
chance (Cohen, 1968).

3 Progress in International Reading Literacy Study wagdesses reading in Grade 4

students.
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Rational choice arguments are mostly about comgjnuith schooling or dropping out.
In the context of student achievement, it could appkhe importance that parents and
student place on learning and schoolwork.

AFQT score is a commonly used measure of abilte {sgres, 2013, p. 162). It has a
median correlation of 0.81 with standard measures ofitvegabilty (Herrnstein &
Murray;»1994, pp. 60809).

Oxford English Dictionaries (https://www.lexico.cem/definition/inte lligence)

These,standardized effects are calculated from thishaub coefficients and standard
deviations.

Calculated from/0.52 + 0.52.

For the English Key Stages skigps://www.gov.uk/government/publications/natibna
curriculumin-england-framework-for-key-stagestd-4

Authors’-analyses of the Children of NLSY 79 mother’s data shows two-year apart
correlations of around 0.8 for father’s occupation, 0.7 for mother’s occupation, 0.5 for
income and 0.7 for wealth. These correlations sucadgsiecline with longer periods
betweenwgbservations.
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