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Competences of immigrants — Supplement

The cognitive competences

of immigrant and native students across the world

A note on terminology: We use “competence” and “petances”. Cognitive
competence consists of the ability to think (ingelhce), knowledge (true and important
contents organised in a structured net) and tiedigent (correct, understanding,
reasonable) use of knowledge. Knowledge is domaétific (e.g., knowledge in
science vs. mathematics). The terms “competencd™anility” are interchangeably

used.

1 Method

Publically available data documented in reporthatcountry level were used.

1.1 Cognitive competence measures and percentages

1.1.1 Data

First within each approach, study, survey yeargrade the different scales (if
available, e.g., reading and mathematics) werbraatically averaged.

PISA(Programme for International Student Assessmeagsures competences
(general literacy, not depending on curriculumjaading, mathematics and science
(2003 and 2012 also problem solving) of 15-yearsbldlents (youth at school). The
surveys are repeated every three years (2000He stirvey is organised by the OECD
(Organisation for Economic Co-operation and Develept).

PISA 200Qeports results for native students (born in couot assessment with at
least one parent born in the same country), fiestegation immigrant students (students
who were born in the country of assessment but &/pasents were foreign-born), and
non-native students (students who were foreign-bachwhose parents were also
foreign-born) in reading, mathematics and scienc&l§=27 to 41 countries (OECD,
2003, Table 6.8, pp. 351f.). More achievement tesrke given for nativetNg=41)
than for immigrants (depending on schllg=27 to 31). But for all countries the

percentages of natives and immigrants are reported.
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PISA 2003eports results for native students, first-genenaimmigrant students
(students who were born in the country of assessmérwhose parents were foreign-
born), and non-native students (students who weBgn-born and whose parents were
also foreign-born) in problem solving fdic=21 to 40 countries (OECD, 2004b; Table
5.6, p. 153). Results from more countries are gfeematives’ achievement than for
immigrant’s achievement; for all countries the getages of natives and immigrants
are presented.

Between the 2003 and 2006 PISA surveys the defimif first-generation and non-
native students was changed: What was before &ba#l “first-generation” is now
labelled as “second-generation”, and what was kefoon-native students” is now
“first-generation”. For general native-immigrantaeparisons this is not important, but
for the acculturation hypothesis the finer distimetis crucial. Before combining the
PISA studies the older within immigrant categori@at(2000, 2003) was adapted to the
newer one.

PISA 2006eports results for native students, first-genenaimmigrant students
(born in another country and whose parents were imoanother country), and second-
generation students (born in the country of assessbut whose parents were born in
another country) in reading, mathematics and seiémd\c=25 to 57 countries
(OECD, 2007, Table 4.2c,d,e, pp. 114, 116, 117)xeMmhievement results are given
for natives, but for nearly all countries the peteges of nativedN-=56) and
immigrants Nc=55).

PISA 2009eports results for native students, first-genenaimmigrant students
(those who were born outside the country of assesssand who also have foreign-born
parents), and second-generation students (studbotsvere born in the country of
assessment but whose parents are foreign-boreadig folNc=49 to 65 countries
(OECD, 2010b, Table 11.4.1, p. 170). More achievetresults are given for natives,
but for all countries the percentages of nativesiaimigrants.

PISA 2012eports results for native students, first-genenaimmigrant students
(those who were born outside the country of assessand who also have foreign-born
parents), and second-generation students (studdtsvere born in the country of

assessment but whose parents are foreign-bornatinematics foN-=44 to 64
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countries (OECD, 2013a, Table 11.3.6a, p. 236). &achievement results are given for
natives, but for all countries the percentagesatives and immigrants.

TIMSS(Trends in International Mathematics and Sciertcely§ measures
competences in mathematics and science of (usdallyh- and eighth-graders,
sometimes also of twelfth-graders and in some c@mstdepending on school starting
age, of third- and seventh-graders (youth at sghdbke development of scales was
orientated on core aspects of curricula in diffe@untries (with stronger impact of
developed countries). The surveys are repeated émar years (1995ff.). In each wave
more countries participate. The survey is organisethe IEA (International
Association for the Evaluation of Educational Aclement).

TIMSS 1995eports results for native students (both pareata in country), half-
and-half immigrant students (one parent born imégy and immigrant students
(neither parent born in country) in mathematics sxidnce for fourth graders Mg=18
to 25 countries (Mullis et al., 1997, Table 4.41p9, Martin et al., 1997, Table 4.4, p.
104). For the eighth grade no results related toigration status were reported.

For TIMSS 1999TIMSS 200&ndTIMSS 201To results related to immigration
status were reported.

TIMSS 2007%eports results for native students (both pareata in country), half-
and-half immigrant students (one parent born imég) and immigrant students
(neither parent born in country) in mathematics seidnce for fourth and eighth
graders ifMNc4=39 to 41 respNcg=37 to 52 countries (Mullis et al., 2008, Exhibi84
pp. 152f., Martin et al., 2008, Exhibit 4.3, pp614.

PIRLS(Progress in International Reading Literacy Studgpsures competence in
reading of (usually) fourth-graders, in some caesirdepending on school starting age,
of third-graders (youth at school). The surveysrapeated every five years (2001ff.).
In each wave more countries participate. The suiweyganised by the IEA. TIMSS
and PIRLS use the same system of categorisatioatofes and immigrants, but the
labels are slightly different.

PIRLS 200Xeports results for native students (father antherdborn in country),
half-and-half immigrant students (father or mothern in country) and immigrant
students (neither parent born in country) in regdor fourth graders iNc=28 to 35
countries (Mullis et al., 2003, Exhibit 4.5, p. 203
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PIRLS 2006eports results for native students (father ancherdborn in country),
half-and-half immigrant students (father or mothern in country) and immigrant
students (neither parent born in country) in regdor fourth graders iNc=38 to 45
countries (Mullis et al., 2007, Exhibit 3.12, p.6)3

For PIRLS 2011no results related to immigration status were g

PIAAC (Programme for the International Assessment ofliddaompetencies;

OECD, 2013c) measures competences in reading, mattos and problem solving of
adults between 16 and 65 years old. Results asmdgrom 2012. Because PIAAC is a
study on adults data are not combined with theestudssessment studies. National
means on problem solving were not published. Cotemlata were given only for 21 to
24 countries. We used means, 05%- and 95%-resuleading and mathematics
(OECD, 2013c, pp. 261, 266), the age differencevéen youngest and oldest adults (p.
271), native and immigrant proportions (p. 438)npetence means for natives and
immigrants were not reported. Competence gaps am@yereported for reading (p.
271). This difference, the country mean and thezeand immigrant percentages were
used to estimate the means for natives and imntgjrAmalyses are kept separately.
1.1.2 Single corrections

TheKazakhstar2007 TIMSS fourth grade results differ widely frahose of countries
with similar cultural, ethnic, and economic backgrds (e.g., Armenia, Iran, Ukraine)
and from the Kazakhstan PISA 2009 results (forveatiTIMSS 2007 meaBAS542

vs. PISA 2009 readin8AS-390, a difference of 152 SAS points, equaltd.52 or
22.80 1Q). Because of these divergences, only I88 R009 and 2012 data were used
for Kazakhstan.

Chinahas not participated in a recent student assessngaly. In PISA 2009 and
2012 only results for the province of Shanghai weported (not for other provinces
and entire China). Due to selective within-coumtngration, exclusion of within China
migrants, local economic success, prosperity, @meéial development status, the
Shanghai PISA results seem to be positively biasetpared to all of ChinhTo
correct this bias, we used the results presentgeadnatoly Karlin webpage to correct
them for China, on average -57 SAS equivalent -8b&arlin, 2012). According to
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an Internet based survey with self selected paeitis the difference is with 3 1Q
smaller (equivalent 20 SAS; Lynn & Cheng, 2013)e Belf-selection may have a
positive bias effect.

Dubai was used as indicator of tdaited Arab Emirategif not presented for entire
UAE, no correction), England and Scotland togetberf given with Wales and
Northern Ireland) fotnited Kingdon(if not presented for entire UK).

In Perufirst generation immigrants achieved in read8#$-328 and in mathematics
SAS-332, but in sciencBAS113 (PISA 2000; OECD, 2003, p. 351, Table 6.8)sTh
result is highly implausible, according to a noticem the PISA-OECD group (Maciej
Jakubowski, 12. October 2011) this result, basedniy one student, is mistakenly
reported. We assumed a similar result as in reaahignathematics, but slightly lower
(SAS:311).

For Albania PISA 2012 reports 0% non-immigrants emehigrants (OECD, 2013a,
Table 11.3.6a, p. 236). For this mistake data vesieas missing.

1.1.3 Transformations and aggregation

Within each study the achievement results of daffieiscales were averaged. The values
of different migrant groups (first and second gatien, full and half immigrants) were
averaged considering their percentages. Within saaty using the natives’ and
immigrants’ results and their percentages a gemeraitry mean was calculated (the
reported country mean was not used here, reasdret®&). Next, differences were
calculated, a) differences between natives’ andigramts’ means, b) between natives’
and (the here calculated) countries’ means, aheétwyeen immigrants’ and countries’
means.

After that, withinPISAthe differences were aggregated across differeneyg years.
Because general means and standard deviationsvitrgurvey year and differences
can depend on historical processes, the threeenatean-immigrant differences were
standardised oriented to the newest and largerlsashPISA 2012. Newer data were
stronger weighted (PISA 2000, PISA 2003 and PIS@62@gether weight 1, PISA
2009 and PISA 2012 together weight 2; PISA 2009201 were three times more

! http://en.wikipedia.org/wiki/Shanghai (9. July Z)1e.g.: “Shanghai has one of the best
education systems in China.” “Shanghai is the coroirakand financial center of mainland
China.” Exclusion of within China migrants: Friedm@&012) and Loveless (2013).
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important than the surveys 2000, 203 and 2006) "Mearelation between the
differences of four measurement points4s87 (Cronbacha=.97).

In TIMSSthe differences were first aggregated within asuryear (in TIMSS 2007
grade 4 and 8=.92 (Cronbacha=.96) using for standardisation their general negzoh
standard deviation, then for TIMSS 1995 and 20@rdardised oriented to the newer,
larger and two grades containing sample of TIMS@720IMSS 1995 weighted with
1, TIMSS 2007 with 4r=.81, Cronbacha=.87).

In PIRLSthe differences were aggregated for PIRLS 20012&0é standardised
oriented to the newer and larger sample of PIRLBZPIRLS 2001 weighted with 1,
PIRLS 2006 with 2r=.79, Cronbacha=.88).

In the next step the two IEA-approaches, TIMSSRIRLS with their identical
migration definition, were combined, using for stardisation their general mean and
standard deviation (with same weight, the TIMSS{darns larger, but comprises also
older data from 19955=.85, Cronbachs=.92).

Finally, the data from PISAN:=70) and TIMSS-PIRLSN:=66) were combined,
using for standardisation their general mean aaldstrd deviation (PISA double
weight, newer data, more surveys;87, Cronbache=.93). The means for the three
differences are given fd-=93 countries. The procedure is similar to the wsed by
Rindermann, Sailer and Thompson (2009).

1.1.4 Anomalies in data and corrections
In all studies and for nearly all countries the patences of natives and immigrants
multiplied with their percentages did not resulthe exact country mean. Two
examples:
USAIn PISA 2009: According to OECD (2010a, Table pal5) the mean result
for the USA in reading iISAS500. Using the published data for natives and the
two immigrant groups the mean has ta3#&-501 SAS-501.16; calculation:
Readlatives<Shar@aivestReadhigrn XShargigr1 +tReaghigr.xSharevigr2; here, OECD,
2010b, Table 11.4.1, p. 170: 58@05+48%.064+48%.130Y.
Australiain TIMSS 2007, eighth grade in mathematics: Acaagdo Mullis et al.
(2008, Exhibit 1.1, p. 35) the mean result for Aalsh in mathematics of the eighth

2 Of course, all numbers were double checked. Ptiogpomeans: Percentage of students
(natives, immigrant groups) in a scale betweendlan
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graders iISA$496. Using the published data for natives andwleeimmigrant

groups the mean has to 88$498 SAS497.50; calculation:

Mathativest Shar@ativestMathvigr: XShargiig +MathwigroxSharevigro; here, Mullis et

al., 2008, Exhibit 4.3, p. 153: 4861+49&.21+50X.18).
Both examples are typical: The deviations are augjd, but in positive direction, the
calculated country mean results based on the eghtintee subgroups are higher than
the reported country mean results. If the pattesald/not be so robust and frequent,
round-off errors could be responsible for such aans.

But there are also logically absurd results as*1&A 2009 (OECD 2010a, Vol. I, p.

197, OECD 2010b, Vol. Il, p. 170):

Azerbaijanin reading: Natives achiev&AS-363, immigrantSAS-365, but the

country mean is not in-between, but lower WHAS-362.

Similarly for Trinidad and TobagoNativesSAS422, immigrantSAS$424,

country mean iSAS416.

Finally for anomalies, it is possible for countriés which no immigrant results are
reported, to calculate from the reported countrameatives’ mean, and proportions of
natives and migrants, the migrants’ mean (PISA 2QIRCD 2010a, Vol. |, p. 197,
OECD 2010b, Vol. Il, p. 170):

For Taiwan the country mean SA$495, the natives’ mead®AS497 with a

percentage of 99.6%, the percentage of the twoamiggroups is 0.4%. Using

these data the calculated migrant mean has 8A%-3!

ForBulgariawe even have a calculated migrant mea8A%-367 & -55 1Q)!
These are all mathematically and psychologicallgassible results. In all these cases
there have to be an undocumented and for readkr®wn low-achieving group with a
more than 0% proportion being inconsistent withrd@orted percentages. According to
an email (from Maciej Jakubowski, OECD-PISA anglg€t. November 2011) that is
true: There is aissing value groughe group of students not giving information on
their parents’ origin. The lower level of reportemlintry means (lower than country
means estimated by using natives’ and immigranesams and proportions) implies that
the missing value group has achieved a lower lénzgl natives’ achievement (and

maybe also lower than immigrants’ achievement)bRinby they consist of natives and
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immigrants with a higher proportion of immigrantsdountries where they have
comparatively lower competences.

But these anomalies make the given OECD and IEA, dla¢ native and immigrant
competence and percentage estimates, mathematoalisadictory and at least slightly
invalid. Therefore the differences were step bp swrrected for (first) percentages and
(second) means leading at the end to mathematioalhect and (as we assume)

empirically more veridical resultdg=93).

1.1.5 Estimations for countries without information onnmgrants (but for
natives)

For seven countries only competences and percentdgetives were presented: China
(Shanghai), Japan, Korea (South), Malaysia, Ruméahizguay and Vietnam. For these
countries the migrants’ competence values werenagtd by using the means of
country and natives and the natives’ and (repartaddirectly calculated) migrants’
proportions. Resulting are data fé¢=93 countries.

For the following countries country means were regah but neither natives’ nor
migrants’ values: India, Mauritius, Mongolia, Ppjiines, and Venezuela. Here no
values could be estimated, the countries were drdlu
1.1.6 Final natives’ and migrants’ estimates
At the end the natives’ and migrants’ grand meansoss different approaches, studies,
years, grades and scales) were calculated by tisengplculated differences from the
studies’ calculated mean. These differences wdrgated from or added to the
general country mean in student assessment stédiegiality indicator the number of
studies giving information for migrants’ competemeeels (maximum 10) and giving
information on migrant status’ percentages (maxini@nhwere counted. Results are
presented in thBASscale M=500,SD=100) and also in the more conventiot{d
scale (UK-natives mean set at 18M=15, “Greenwich 1Q” see Table 2). Student
assessment tests do exaggerate internationalafitfes in cognitive competences
compared to more school-distant, knowledge reduagparal psychometric IQ tests as
the Ravens or the CFT (Lynn & Vanhanen, 2012).

An immigration gain (gains or losses through imraigm for the country
competence mean) was calculated by subtractingainetry competence mean from
the native’s mean. These numbers depend on naimesigrants’ competence levels
and their proportions (the larger the differencetsveen the competence levels and the
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larger the immigrant proportions the larger theet$). In countries with a longer
history of immigration, immigration gains could bederestimated because “nativized
migrants” do no longer count as migrants, but dves

Results foNc=93 countries are presented in Tables 1 and 2.

1.1.7 10 year development of natives’ and migrants’ propos

The development of student proportions with nativemmigrant background could be
calculated by comparisons of different survey yedtkin one study approach: Within
PISA(always 15 year old students) ten paired compasisoe possible: Between PISA
2000 and 2003, PISA 2000 and 2006, PISA 2000 af8,Z0ISA 2000 and 2012, PISA
2003 and 2006, PISA 2003 and 2009, PISA 2003 at@,ZSA 2006 and 2009, PISA
2006 and 2012 and PISA 2009 and 2012. WiHMSStwo comparisons are possible:
Similar as to PISA one longitudinal, fourth-grad&€95 and 2007, and within 2007
eighth-graders and fourth-graders (the 2007 eighdlders were 2003 the fourth-
graders). WithirPIRLSthe 2001 and 2006 surveys were compared.

All comparisons were transformed to a 10 yearswalge.g., the five year interval
result of PIRLS 2001 and 2006 was multiplied withtie twelve year interval result of
TIMSS 1995 and 2007 was multiplied with 0.83 [dddby 12 and multiplied with
10]). The results were then aggregated within Pl&Mg for standardisation their
general mean and standard deviation, CronlaacB0), within TIMSS (Cronbach-
a=.48), within IEA (TIMSS and PIRLS; Cronbaah=.43) and finally averaged to a
general mean (using for standardisation their ggmeean and standard deviation,
meanr=.17, Cronbache=.30) standing for a 10 year development of natiaed
migrants’ proportions. The correlations between@ieCD- and IEA-approaches are
remarkable low, probably due to their differentidigions of migrant status, but there is
no hint that one measure is more correct thanter oGenerally, IEA shows for the
same countries a stronger immigrant increase tHa@OD Countries, which participated
only once in every survey (PISA, TIMSS, PIRLS) haeel0 year development data.
An increment of “3%” means e.g., for Brazil tha¢ goroportion of migrants among
students from 1999 to 2009 rose from 1% to 4%.

One example: El Salvador participated only in TIME®7 4" and &' grade with

22% and 6% migrants in TIMSS’ categorisation. Aftar transformations and

10
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combination this corresponds to a 10.88% migramp@rtion. But we report here an
increase of 19% higher then the given 10.88% migvesportion, how could this be?

1. The difference betweeri"@nd 4"grade was calculated and projected for a ten
year interval (+40%).

2. The results of TIMSS comparisond'(@rade 1995 and 2007, 2007 and &'
grade), of TIMSS and PIRLS comparisons and of IEMMSS and PIRLS) and
OECD (PISA) comparisons were transformed and agdeeg

Based on one single comparison and large chanigegea 10 year increase than even
given migrant proportions is possible. For El Sdtwvawe have the minimum amount of
data for calculating the difference — the result e less reliable.

If preferring a more narrow native and a wider raigrdefinition, the here presented
proportion development indicator would underestartae proportions of migrants,
because third generation migrants (grandparentsgrated) are categorised as natives
(e.g., Nyborg, 2012). Certain immigrant groups,,emany people from Turkey in
Germany, still show as third generation immigraetaarkably different life styles, e.g.,
in language spoken at home, in within group maesagducational achievement,
religiosity, women'’s clothing etc. Data are givenN=72 countries.

1.2 Attributes of educational systems and schools henl students
Attributes of educational systems, schools, andesits were presented in the 2009
“Educational policy” paper by Rindermann and C2€i(09). Except for central exams
the data were updated using newer information ffoSS 2007 and 2011, PIRLS
2011, PISA 2009 and 2012. Generally, they were als@ more systematically
integrated. Data are documented in Table S6.

Age of enrolmerat school (typical entry age and actual entry agelirce PISA:
PISA-study 2000 (OECD, 2003, p. 270, tataF42), PISA-study 2003 (OECD, 2004a,
Nc=30), PISA-study 2009 (OECD, 2010c, p. B=65), PISA-study 2012 (OECD,
2013Db, p. 74Nc=64), averaged oriented to 2012 results (CronlzacBo0).
Unfortunately the data are not exact (e. g. woal@kact “6;3”, six years and three
month), but rather are integer and may not be atilie of the actual ages of the
children, but only the official guideline of thehsmol authorities (“typical entry age”,
OECD, 2003, p. 270). Therefore the possible effetemrolment age are
underestimated. Source TIMSS: TIMSS 1995 (Baumdre&mann, 1997, p. 182,

11
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Nc=37), TIMSS 2003 (Mullis et al., 2004, pp. 20-2=46), TIMSS 2007 (Mullis et
al., 2008, pp. 378-380c=59), averaged oriented to 2007 results (CronkacB7).
Source PIRLS: PIRLS 2001 (Mullis et al., 2003, 31, Nc=29) and PIRLS 2006 (Mullis
et al., 2007, p. 163Jc=38), averaged oriented to 2006 results (CronhacB8). PIRLS
give empirical and more precise results on schotriyeage. IEA-studies were first
combined (TIMSS- and PIRLS-means, averaged orieiotetbre empirical PIRLS
results, TIMSS was more official school entry aGegnbachea=.78). Then OECD and
IEA studies (PISA with TIMSS-PIRLS, averaged orazhto the more countries
covering IEA results; Cronbacai=.91). For countries not having data in this vdaab
we added information from the source IAEP-II 19Bafointe et al., 1992, p. 20). This
was only Mozambique, not participating in our st@dg information on natives and
migrants). The correlations among different sousresfor an identical characteristic
too low (effects may be underestimated). In thesdieal analysis the school entry age
was reversed; a high numerical value correspongleung age. Finally we have data
for Nc=96 countries, here in the used 93-country datagletinformation on natives
and migrantNc=93.

Repetition ratesAmong the student assessment studies only PI&s gnformation
(no information found in TIMSS and PIRLS reportBjoportion of repeaters among
15-year-olds in primary and secondary schools sunupe PISA 2003 (OECD, 2004a,
p. 262,Nc=30); PISA 2006 (proportion of repeaters in papiéting schools, lower
secondary education and upper secondary educatiomed up; OECD, 2007, p. 162,
Nc=55), PISA 2009 (OECD, 2010c, p. 6&=65), PISA 2012 (OECD, 2013b, p. 74,
Nc=64), averaged oriented to the 2012 results (Cramoa.97). This aggregated score
Is given forNc=68 countries.

Attendance of high grades at a young:@geurce PISA, age-oriented study: Mean
grade of 15 years old students in PISA 2000 (Batuetal., 2001, p. 413c=32), in
PISA 2009 (OECD, 2010a, p. 18%:=65) and in PISA 2012 (OECD, 2013b, p. 218,
Nc=65), averaged oriented to 2012 results (Cronlzac86). Source grade-oriented
TIMSS: TIMSS 1995, country’s deviation from meareag grade 4 and 8 (Martin et
al., 1999, p. 1IN,4=25 andNg=39), the same for TIMSS 1999 grade 8 (Mullis et al
2000, p. 11Ng=38), TIMSS 2003 grade 4 and 8 (Mullis et al., 200d. 20-24N,=25
andNs=46), TIMSS 2007 grade 4 and 8 (Mullis et al., 2088 34f., 379N,=37 and

12
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Ng=50), TIMSS 2011 grade 4 and 8 (Mullis et al., 2812. 430-434\,=56 and
Ns=48), averaged oriented to 2011 results (CronkaeB4). Source grade-oriented
PIRLS: PIRLS 2001, country’s deviation from mease aggrade 4 (Mullis et al., 2003,
p. 26,Nc=34), PIRLS 2006 (Mullis et al., 2007, p. 3=39), PIRLS 2011 (Mullis et
al., 2012b, p. 262-265-=48), averaged oriented to 2011 results (Cronlzach6).
IEA-studies were combined (TIMSS and PIRLS, Crotbas.90). For countries
without data (Nigeria, Zimbabwe, Venezuela) resiutimn IEA-Reading (Elley, 1992)
were added. Finally OECD- and IEA-data were comtbbif&ronbacha=.79). We have
data forNc=100 countries, here in the used 93-country datwisie information on
natives and migrantdc=93. Countries with a high value in this variabéé an “age-
efficient” school system and “time-efficient” studs.

Discipline and regularityschool-appropriate behaviour of students. SoBISA:
PISA 2000: Not skipping class in the last two weelat arriving late for school in the
last two weeks, both students’ self-report (OECT)2, pp. 290, 291g=.49,Nc=41).
PISA 2003: Percentage of students in schools wihergrincipals report that the
following hinders students’ learning to some exiana lot: student absenteeism and
students skipping classes, and discipline probienstass, derived from “disruption of
classes by students”, “the teacher has to waih@ fine for students to quieten down”
and “students don'’t start working for a long tinfeeathe lesson begins”, all always
positively inverted (OECD, 2004a, pp. 407, 469,69,Nc=40). PISA 2006: No
information given in reports. PISA 2009: Index @daiplinary climate (OECD, 2010c,
p. 253,Nc=65). PISA 2012: The average of percentage of stisdeho had arrived late
at least once (inverted, OECD, 2013b, p. 168) addx of disciplinary climate based
on students’ reports (OECD, 2013b, p. 188764). All scales standardised and
combined é=.83). Source TIMSS: TIMSS 1995: Not being absk r@ot leaving
school before the end of the school year (“Peroéstudents who are absent on a
typical school day, schools with less than 5% atjs&sthools with less than 5%
leaving before year end, percent of students” grddend 8, director’'s assessment,
Martin et al., 1999, pp. B11 and B12, B14 and B4583,Nc=37). TIMSS 1999: Low
problems with school and class attendance (indégesfousness of attendance
problems at school”, “arriving late at school, atiseism, skipping class”; percentage

of students with high attendance) and in classr{fatassroom disturbance”;

13
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percentage of students whose schools reportedigtatbances occur at least weekly)
(grade 8, Mullis et al., 2000, pp. 240, 244,.40,Nc=37). TIMSS 2003: Index of good
school and class attendance (“principals‘ respottsdsee questions about the
seriousness of attendance problems in the schoving late at school; absenteeism;
and skipping class”, grades 4 and 8, Mullis et201Q4, pp. 324f.g=.78,Nc=45).
TIMSS 2007: Index of good attendance at schootaug 4 and 8 (principals’ responses
to three questions about attendance problems iscieol: arriving late at school;
absenteeism; and skipping class; high means nadgmoi/ullis et al., 2008, p. 328,
a=.72,Nc=58). TIMSS 2011, based off' and & grade: “School discipline and safety,
reported by principals, average scale score” (Mutial., 2012a, p. 270f., 272f.),
“students in classrooms where teachers reporuictsdn is limited by disruptive
students, some or not at all, percent of studemashematics” (Mullis et al., 2012a, p.
386f., 388f.), “students in classrooms where teecheport instruction is limited by
disruptive students, some or not at all, percestwdents, science” (Martin et al., 2012,
p. 396f., 398f.), “percent of students whose ppats spend ‘a lot of time’ addressing
disruptive student behaviour, inverted” (Martiraét 2012, p. 262f., 264f.p=.92,
Nc=63. The discipline indicators of the five TIMSSrgeys were combinedt.64).
Source PIRLS: PIRLS 2001: Percentage of studetitsabisenteeism in schools
(moderate or serious problem, inverted; Mullisle2®03, p. 243Nc=34). PIRLS 2006:
Seriousness of absenteeism in schools, not a pnofdeillis et al., 2007, p. 268Jc=38).
PIRLS 2011: “percent of students whose princippéns ‘a lot of time’ addressing
disruptive student behaviour, inverted” (Mullisat, 2012b, p. 170f.), “school
discipline and safety, reported by principals, haehy problems, percent of students”
(Mullis et al., 2012b, p. 178f.), “students in desoms where teachers report instruction
is limited by disruptive students, some or notlatpercent of students” (Mullis et al.,
2012b, p. 232.)a=.52,Nc=48. The three PIRLS surveys combined have Cronrbach
a=.82,Nc=57. PISA, TIMSS and PIRLS combined Cronbazh70. Finally we have
data forNc=95 countries, here in the used 93-country datagktinformation on
natives and migrantdc=93.

Use ofstandardised achievement tests, achievement-basgsiahs Source PISA:
PISA 2000 no information is given. PISA 2003: Diggs’ statements: School
admission depends on ability (“percentage of sttedenschools where the principals

14



Competences of immigrants — Supplement

consider the following statements as a ‘prereqlisit a ‘high priority’ for admittance
at school: students’ academic records includingepteent tests”; OECD, 2004a, pp.
417 a. 314Nc=37), results of achievement tests are used feasting (“use of
assessment results and student performance in matilss: group students for
instructional purposes”; OECD, 20044, p. 483538), tests are used by school for
information of parents about the achievement af tti@ldren (“use of assessment
results and student performance in mathematiostrimparents about their child’s
progress”; OECD, 2004a, p. 429;=38). The three measures were combired1,
Nc=39). PISA 2006: Existence of standards-based mxitexaminations (OECD, 2007,
p. 163,Nc=56). PISA 2009: Existence of standards-based madtexaminations
(OECD, 2010c, p. 22Nc=62). PISA 2012: “Percentage of students in schabisse
principal reported that the following factors aomsidered for admission to school,
students’ records of academic performance, alwgECD, 2013b, p. 282) and
“profiles of assessments and examinations acrasstges and economies, 2:
assessment in lower secondary, national examsperigecondary, few fields requiring
tertiary exams, 1: only national exams in lower apger secondary + National or other
non-national examinations in lower or upper seconda no national or other
examinations, most fields requiring tertiary exaf®@ECD, 2013b, p. 148)3=.40,
Nc=65. The four PISA surveys were combined orienteithé 2012 measure£.72).
Source TIMSS: Only information from TIMSS 1995 aRtWSS 2011. TIMSS 19958
grade for tracking/streaming decisions (“factois tlre moderately or very important in
deciding courses of study in mathematics, standaddiests”, Martin et al., 1999, p. 64,
Nc=20). TIMSS 2011 8 grade “classroom assessment, reported by teagreecentage
of students whose teachers give mathematics testsaminations, every 2 weeks or
more” (Mullis et al., 2012b, p. 4100Nc=46). Both togethea=.51,Nc=54. Source
PIRLS: Only information from PIRLS 2006, “emphasis sources to monitor students’
progress in reading, percentage of students wieashers reported placing major
emphasis on various sources, national or regiattataement tests” (Mullis et al., 2007,
p. 238,Nc=37). Both IEA-studies together=.32,Nc=64. OECD- and IEA-approach
togethera=.21. We have data fd&dc=87 countries (in the here presented analyses
Nc=86).
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Use ofcentral examsind objective test® educational systems by schools and in
entry exams of universities. Data come from Bis{i®7) and Wélimann (also as
“Woessmann”, 2002, p. 15). The provided informai®for mathematics and sciences
in school systems#£.84, sum valuer=.91). Bishop’s numbers stand for the relative
number of secondary school graduates participatedntral exams. Two modifications
were made: 1. China added (following Heine et28lQ6, central exams “Gao Kao”)
and 2. the USA were put not at 07 but at 70 oraéedcom 0 to 100, because the
admission to colleges and universities in the US£egulated by central and objective
competence tests (SAT and ACT), the majority ofilsugo at least to colleges and the
foundation courses there represent a kind of higaeondary school education in
contents and age of students (sum valge53, hereNc=52). The variable represents
the use of central exams (independent from proyitoia given curriculum) in schools
or at the end of school education for universitiyamce.

School autonomyGeneral autonomy. PISA 2003: Autonomy in appamtieachers,
in dismissing teachers, in formulating the schaaldet and in establishing student
disciplinary policies (OECD, 2004a, pp. 425, 4286,74,Nc=36). PISA 2009: Index of
school responsibility for resource allocation amdieix of school responsibility for
curriculum and assessment (OECD, 2010c, pp. 218,2170,Nc=64). PISA 2012:
“School autonomy over resource allocation, indegafool responsibility for resource
allocation, mean index” (OECD, 2013b, p. 1B=63). All togethera=.86,Nc=72.

School-education quality surihis indicator includes all variables with thetical
and empirical support for impact on competence lkdgwveent (see similarly
Rindermann & Ceci, 2009): a) Kindergarten attendaiate, b) attendance of high
grades at a young age, c) tracking at a youngddew repetition rates, e) discipline, f)
direct instruction, g) standardised achievemerts tesd achievement-based decisions,
h) use of central exams and objective tests, Daichutonomy, j) educational level of
teachers and k) proportion of private schools.rRany countries only some parts of
this information existsd=.74, totalNc=96, hereNc=93).

1.3 Attributes of students and adults related to edocat
Identity of language spoken at home and used $brated instruction in schooPISA

2012: Sum of “non-immigrant students who speaklzgrdinguage at home, inverted”
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and “immigrant students who speak another langaageme, inverted” (OECD,
2013a, Table 11.3.5, p. 232). Source TIMSS, TIM®®2 Students speak the language
of the test at home, always or almost always, gdadled 8 (Mullis et al., 2008, pp. 148,
149, a=.99,Nc=58). TIMSS 2011, @ grade “students spoke the language of the test
before starting school, percent of students” (Mudi al., 2012a, p. 186), “schools with
students having the language of the test as taéirenlanguage, reported by principals,
more than 90% of students, percent of students'll{/let al., 2012a, p. 218f)"'8

grade: “students speak the language of the tésirae, reported by students, always or
almost always, percent of students” (Mullis et 2012a, p. 188f.) and “schools with
students having the language of the test as taéirenlanguage, reported by principals,
more than 90% of students, percent of students’ll{®/et al., 2012a, p. 220f.). TIMSS
2011 togetheor=.94,Nc=62. TIMSS combinedr=.92,Nc=70. Source PIRLS: PIRLS
2001: Students speak language of the test at hivluléiq et al., 2003, p. 10NNc=34).
PIRLS 2006: Students speak language of the tégtraé (Mullis et al., 2007, p. 135,
Nc=38). PIRLS 2011: “Schools with students havingl#mguage as their native
language, more than 90% of students, percent déats” home (Mullis et al., 2012b, p.
144f.,Nc=47). PIRLS surveys were combined, standardisati@nted towards the
newer and larger 2011 sampte=(65,Nc=57). PIRLS was combined with TIMSS,
standardisation oriented towards the larger TIM&8@e @=.91,Nc=78). Finally, IEA
and OECD studies were combine:(93,Nc=91). For countries not having data in this
variable information from the source IAEP-II 199a&svadded (13 years old, same
language home and school, Lapointe et al., 19929 ]Nc=18). This was only
Mozambique (no data in the native-immigrant isshierefore deleted). The final value
is given for totaNc=92 countries (here usel:=90).

Educational level of adults'he standardised values of three measures were
averaged: 1. Adult literacy rate, ability to reamtiavrite a simple sentence or similar
basic literacy as fill out an application form, yi&ars old or older, from Kurian (2001,
pp. 349f.Nc=191). 2. Percentage of persons between 12 andd8 gld 1960-1985
(in the interval of student assessment studies fr@1990s on they are adults) having
graduated from secondary schagt£117), from Mankiw, Romer and Weil (1992). 3.
The mean of years of schooling of persons beinge2s or older for 1990, 1995 and
2000 (Nc=107), from Barro and Lee (2000). They all havertdata from UNO or
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similar sources. The sun£.93) is given folNc=191 countries, here f&c=89

countries.

1.4 Attributes of society
Three different indicators of general countriesrelepment were used:

Democracywas measured by two indexesDEmocracy-index1995-2012) from
Vanhanen (2003, with & Abo Akademi, 2013), measyiiompetition (share of the
votes for parties other than the largest partyairiggmentary or presidential elections
and in referendums) and participation (percentdgleeoadult population voting). 2.
Democracy-index1995-2012) from Marshall, Gurr and Jaggers (20IBjs index is
formed from “presence of institutions and proceduhgough which citizens can
express effective preferences about alternativieipsland leaders”, “existence of
institutionalised constraints on the exercise afi@oby the executive”, and “guarantee
of civil liberties to all citizens in their dailyMes and in acts of political participation”.
The homogeneity of the sum value from Vanhanenr(taéive approach) and
Marshall et al. (qualitative-quantitative approashy=.95, the sum value exists for here
Nc=89 countries.

TheHuman Development Ind€iDI 2010, here useN:=86) is a highly general
measure of human development used by the UN (dongsisf life expectancy 2010,
years of schooling 2010, and GNI per capita, pp@B2E United Nations Development
Programme/UNDP, 2010, Table 1, pp. 143-146).

Wealthandproductivitywere measured by the Gross domestic product ZBD® (
per capita, purchasing power parity/ppp, logarittiNDP, 2005, her&lc=85). 2003 is
approximately in the middle of 1995 and 2012.

1.5 Statistical analysis

Bivariate correlations were supplemented by mudtigigressions including as second
predictor the general competence level of a couRegressions were done for the total
sample oNc=93 nations and a selected sample of Western arap&an countries with
a at least 5% immigrant proportioNd=38). Significance tests were not used for
interpretation (for an in-depth justification e.Gohen, 1994; Falk & Greenbaum, 1995;
Gigerenzer, 2004; Hunter, 1997).
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Especially in comparisons between countries, theyat appropriate for scientific
reasoning: The results of significance tests depenithe number of observations. The
observations here are for a limited number of coesi(hereNc=93), but each country-
level observation is based on thousands of indalidbservations within each country.
Possible causal relationships are not more orttassvhen they are significant or not.
More instructive is the demonstration of the sigbof relationships across different
country samples, different indicators of the samastruct, controls of important further
variables, and various studies of different authors

Results at the level of countries do not necegsemitrespond to results of analyses
at the class or individual level (ecological fajfacThey need a careful comparison with
results from within country and multilevel analyseshin single surveys and smaller
country samples.

Depending on research question differences favgunmmigrants (immigrants
achieved better results than natives) were alstosagdro (language question,

educational quality).

2 Further datatables

Supplementary and long data tables are listed here.

Table SiProportions of immigrants across different studemsessment studies, example
USA

Country PISA PISA PISA PISA PISA | TIMSS | TIMSS | TIMSS | PIRLS | PIRLS | Corrected
15years|15years| 15years| 15years| 15years| grade4 | grade4 | grade8 | grade4 | grade4 mean
2000 2003 2006 2009 2012 1995 2007 2007 2001 2006

United States  14% 14% 15% 20% 21% 22% 30p0 26% 32% 34% 24
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Table S2Language question (1), differences between nativel immigrants within
PISA reading vs. mathematics and science

Country Reading Mathematics Science
Albania 55 51 59
Argentina 58 54 78
Australia 4 -3 7
Austria 71 76 89
Belgium 98 106 96
Bulgaria 44 121 26
Canada 11 8 20
Chile -33 -46 -49
Croatia 17 14 20
Denmark 75 72 84
France 43 47 60
Germany 80 77 89
Hong Kong 8 16 8
Indonesia 78 118 143
Israel 0 -4 0
Jordan -29 -26 -25
Liechtenstein 66 42 47
Luxembourg 77 59 74
Macau -13 -10 -11
Macedonia 83 79 88
Netherlands 70 77 88
New Zealand 23 8 22
Norway 56 52 65
Peru 0 -22 14
Qatar -67 -57 -58
Russia 7 18 7
Serbia -12 -16 -8
Sweden 51 57 60
Switzerland 76 79 84
Thailand 31 36 43
United Kingdom 28 30 33
United States 38 34 44
Mean 34.21 35.92 40.51
SD 40.19 45.44 45.82
N 32 32 32

Note Based on PISA 2000 and PISA 2006. Only in theseeys results for Reading,
Mathematics and Science were reported for natimdsramigrants. 2003 only
Problem solving, 2009 only Reading, 2012 only Math&cs. Student assessment
study points (SASV=500,SD=100).
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Table S3Language question (2), differences between nativel immigrants in

Competences of immigrants — Supplement

countries with “universal languages” vs. others

English French Spanish Arabic Others
Mean 15.43 47.37 41.61 18.81 35.66
SD 20.14 7.56 13.60 41.88 26.03
N 12 2 10 14 55

Note Negative native-immigrant-differences not sexéoo. Student assessment study
points (SASM=500,SD=100).
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Table S4 Acculturation question (1), differences betweatives and immigrants
within PISA between immigrants of second (G2) anst {G1) generation

Country Difference G2-G1
Albania 20
Argentina 4
Australia 10
Austria 14
Azerbaijan -22
Belgium 3
Brazil 5
Bulgaria 93
Canada 3
Chile -34
Costa Rica -16
Croatia 7
Cyprus 19
Czech Republic -24
Denmark 4
Estonia 0
Finland 36
France 28
Germany 1
Greece 23
Hong Kong 37
Hungary 34
Indonesia 24
Ireland -3
Israel 3
Italy 31
Jordan -2
Kazakhstan 41
Kyrgyzstan 27
Latvia -25
Liechtenstein 28
Luxembourg 8
Macau 4
Macedonia 76
Mexico 26
Montenegro 19
Netherlands 3
New Zealand -19
Norway 21
Panama 74
Peru 0
Portugal 10
Qatar -57
Russia 2
Serbia 12
Singapore 20
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Slovenia 32
Spain 16
Sweden 37
Switzerland 29
Trinidad and Tobago -14
United Arab Emirates -38
United Kingdom 21
United States 10
Mean 12.25
SD 26.52
N 54

Competences of immigrants — Supplement

Note Only data from PISA-studies (2000, 2003, 200®)2@012). Student
assessment study points (SA8;500,SD=100).
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Table S5Acculturation question (2), differences betweee @V1) and two parent
immigrant families (M2)

Country Difference M1-M 2
Algeria -20
Argentina 10
Armenia 25
Australia 1
Austria 41
Bahrain -27
Belgium 19
Belize 2
Bosnia 42
Botswana -54
Canada 9
Colombia -5
Cyprus 18
Czech Republic 27
Denmark 39
Egypt S
El Salvador -17
France 23
Georgia 23
Germany 26
Ghana -7
Greece 22
Hong Kong -7
Hungary -14
Iceland 42
Indonesia 0
Iran -24
Israel 3
Italy 17
Jordan -21
Kuwait -31
Latvia 5
Lebanon 2
Luxembourg 40
Macedonia 26
Malta 4
Moldova -4
Morocco 2
Netherlands 36
New Zealand 6
Norway 49
Oman -15
Palestine 35
Portugal 31
Qatar -53
Russia 22
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Saudi Arabia -40
Serbia 16
Singapore -12
Slovakia 20
Slovenia 25
South Africa 28
Spain 28
Sweden 35
Syria 10
Taiwan 30
Trinidad and Tobago -13
Tunisia -4
Turkey 9
Ukraine 27
United Arab Emirates -70
United Kingdom 19
United States 14
Yemen -3
Mean 7.32
SD 24.95
N 64

Competences of immigrants — Supplement

Note Only data from TIMS- and PIRL-studies (TIMSS 1985grade, TIMSS 2007
4" and &' grade, PIRLS 2001 and PIRLS 2006). Student asszgstudy points (SAS,

M=500,SD=100).
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Table S6Information on characteristics of school systemd societies

Country Enrol- | Repeti- |Youngin| Disci- Useof | Central | School School Family | Educatio-| Demo- HDI GDP/
ment age | tionrate | high pline achieve- | exams auto- quality |language| nal levd cracy 2010 capita
grade ment teds| and tests | nomy = school | of society 2003
Scale age % UK 0 % % % % UK 0 % UK 0 1-10 HDRO{1 US$p
Albania 6.25 4.01 -1.93 64.17 41.44 - 50.06 -1.0P - -0.59 7.84 .719 4584
Algeria 5.98 - -1.85 56.22 - - - -2.78 51.52 -2.54 3.69 677 761
Argentina 5.89 36.70 -1.73 45.51 12.42 — 56.82 -3.52 82.00 .86-0| 8.52 775 12106
Armenia 6.91 - -2.64 56.69 41.21 - - -0.25 94.24 -0.09 6.07 5.69 3671
Australia 5.24 7.13 -0.81 53.91 42.65 81 71.34 -0.65 77.88 370.] 10.54 .937 29632
Austria 6.08 12.61 -1.97 59.84 20.13 0 49.38 -1.94 68.75 4-0.p 11.57 .851 30094
Azerbaijan 6.54 3.75 -1.83 66.11 56.9( — 66.97 -1.03 92.58 .20-0 1.80 713 3617
Bahrain 5.93 - -1.42 50.96 70.46 — — -0.30 75.83 -0.51 0.51 1.80 17479
Belgium 5.92 30.70 -1.43 59.34 43.62 0 73.79 -1.73 69.65 3-0.0 11.92 .867 28335
Belize 5.21 — -0.51 41.35 - — — -2.79 36.87 -2.11 5.56 .694 69
Bosnia 5.98 — -2.65 60.22 — — — -2.67 94.22 -0.96 4.55 .710 59
Botswana 6.20 — -3.06 44.92 33.97 - - -3.00 17.43 -2.43 6.13 33 .6 8714
Brazil 7.06 35.54 -2.36 46.38 15.45 - 56.47 -2.8b — -1.94 8.86 .699 7790
Bulgaria 6.81 5.61 -2.98 48.37 41.34 100 87.65 -0.58 79.17 .15-0 9.47 743 7731
Canada 5.67 10.46 -0.98 51.0( 34.88 51 67.33 -1.41 73(73 0/559.72 .888 30677
Chile 5.91 22.58 -1.46 47.38 34.52 0 77.00 -2.3b 99.43 -0.68 .318 .783 10274
China 6.68 8.26 -1.92 72.70 48.57 100 74.74 -0.05 — -1.49 0.86 .663 5003
Colombia 5.94 28.34 -2.46 48.87 30.74 0 58.01L -2.69 90.f0 44-1) 5,59 .689 6702
Costa Rica 6.47 33.46 -2.81 46.28 41.5[1 - 59.31 -2.50 -+ -1/01 8.81 725 9606
Croatia 6.60 4.01 -2.75 55.98 50.57 - 71.83 -0.98 97.88 -0.p4 7.38 767 11080
Cyprus 5.76 — -0.62 55.40 15.81 0 42.98 -2.6[ 83.71 -0.80 911/0 .810 18776
Czech Republig 6.15 4.80 -2.07 55.98 53.17 100 95.p1 -0.09 4.599 -0.01 10.39 .841 16357
Denmark 6.74 3.98 -3.14 54.97 28.2( 100 75.98 -1.07 8889 6 04 12.46 .866 31465
Egypt 6.20 — -1.55 68.93 - - — -0.31 77.76 -2.32 1.2 .620 39
El Salvador 7.07 - -3.50 39.63 - — — -4.09 91.14 -2.30 6.715 9.65 4781
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Estonia 6.88 6.45 -3.82 49.36 50.34 — 82.46 -0.91 - -0.03 8.98 .812 13539
Finland 6.75 3.15 -2.88 55.42 35.14 100 62.04 -1.01 91.13 405 11.29 .871 27619
France 5.95 34.02 -1.57 53.29 39.30 50 51.15 -1.79 81/19 3-0{2 9.42 872 27677
Georgia 6.07 - -1.19 52.87 52.51 - - -0.27 94.79 -0.04 5.96 8 .6D 2588
Germany 6.10 18.91 -2.48 59.04 25.98 35 47.70 -1.%6 78,26 D 1411 .885 27756
Ghana 6.20 - -5.47 46.72 65.84 - - -2.41 19.74 -2.47 6.20 AB7 238 2
Greece 6.09 7.06 -0.43 52.33 13.36 0 49.54 -2.14 90.06 -0/445 1.451 .855 19954
Hong Kong 6.00 14.19 -1.56 66.62 50.59 100 86.08 -0.25 72)82-0.44 - .862 27179
Hungary 6.50 10.41 -2.65 54.63 55.91 100 88.87 -0.40 9427 010, 9.98 .805 14584
Iceland 6.16 1.75 -0.37 58.10 34.61 50 84.32 -0.80 78.95 0.0713.19 .869 31243
Indonesia 6.28 12.82 -2.05 49.18 43.22 10( 71.90 -1.65 32{47-2.05 6.71 .600 3361
Iran 6.28 - -1.87 55.22 44.93 100 45.84 -1.98 58.39 -1.96 1.45 .702 6995
Ireland 5.45 10.07 -1.88 58.72 46.37 100 67.33 -0.69 73.06 340] 10.40 .895 37738
Israel 6.04 4.24 -1.13 48.74 45.06 100 75.58 -0.82 79.42 ( 7210, .872 20033
Italy 5.90 16.02 -0.77 53.91 42.01 100 47.76 -1.5p 83.52 0-0.8 11.35 .854 27119
Japan 5.97 .89 -1.49 66.01 41.64 100 70.11 -0.23 97.37 0.39 .3910 .884 27967
Jordan 5.82 8.21 -0.85 56.94 50.13 100 46.47 -1.33 87/70 1-0{5 1.48 .681 4320
Kazakhstan 6.51 1.77 -2.53 67.85 52.34 - 55.76 -0.79 79]48 .18-0f 1.31 714 6671
Korea-South 5.93 2.02 -1.39 66.12 49.18 10( 61.65 -0.14 496{1 0.32 8.47 877 17971
Kuwait 5.94 — -1.39 42.15 38.06 0 48.15 -2.76 70.66 -0.86 0.55 .771 18047
Kyrgyzstan 6.72 4.50 -2.70 66.33 56.9( — 65.28 -0.67 - -0.22 303 .598 1751
Latvia 6.82 9.29 -3.06 51.59 42.92 50 86.28 -1.42 83.%9 -0.04 8.94 .769 10270
Lebanon 6.20 - -2.00 74.09 67.99 - - 48 13.86 -0.54 6.%4 . 50
Liechtenstein 6.29 19.79 -3.19 63.07% 55.6 - 72.32 -0.79 . .01-0 - .891 -
Lithuania 6.76 3.84 -3.01 53.87 45.09 100 87.15 -0.17 92.40 0.04- 9.37 .783 11702
Luxembourg 6.00 33.31 -3.63 55.73 40.28 - 53.86 -1.93 -2.62 1.05- 9.83 .852 62298
Macau 6.09 36.50 -2.74 59.01 25.04 - 99.9p -1.16 - -0.Y5 T . 1
Macedonia 6.75 - -2.62 53.92 37.4% 0 79.94 -1.75 86.26 -078 .72 7 .701 6794
Malaysia 6.78 0 -1.37 51.69 35.94 100 54.86 -1.31 55.61 -1.01 4.85 744 9512
Malta 4.89 - -0.52 59.07 - - - -1.11 15.79 -0.72 11.56 .815 376
Mexico 6.03 18.82 -1.98 55.75 25.55 - 65.69 2.2/ - -1.10 7.49 .750 9168
Moldova 6.59 - -2.92 43.27 88.04 100 - -1.1( 83.91 -0.24 7.38 623. 1510
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Montenegro 6.57 5.55 -2.66 58.39 38.51 - 72.26 -1.03 - . 8.28 769 . —
Morocco 6.38 - -2.90 40.63 36.45 100 - -2.57 53.85 -3.38 1.08 567 . 4004
Netherlands 5.69 24.70 -1.82 57.38 63.98 100 92.57 -0.p1 6084, 0.26 12.02 .890 29371
New Zealand 5.14 5.38 .20 52.08 49.00 10( 84.73 -0.55 78{80 .89 0| 10.81 .907 22582
Norway 5.97 .89 -0.63 56.81 38.21 65 66.88 -1.04 85.31 0.62 .471  .938 37670
Oman 5.98 — -0.97 55.08 34.66 — — -1.93 83.58 -3.05 0.36 . 13584
Palestine 5.66 - -0.82 48.72 59.59 - - -1.16 88.70 — - . -
Panama 5.70 30.47 -1.98 55.72 12.49 - 58.01 -2.87 T -0J06 8|96 .755 6854
Peru 5.98 27.22 -1.27 51.32 13.97 - 68.51 -2.37 - -0.83 705 23 .7 5260
Poland 6.30 5.93 -1.92 53.95 41.94 — 80.54 -0.69 98.66 0.80 90 8] .795 11379
Portugal 6.01 35.67 -1.71 55.59 24.62 0 48.88 -2.38 94.64 54-1) 9.87 795 18126
Qatar 5.98 15.85 -0.83 47.12 48.32 - 59.82 -1.63 59.86 -147 .36 0 .803 19844
Romania 6.77 5.16 -3.24 54.69 40.30 50 48.41 -1.46 9240 4-0{2 8.76 767 1277
Russia 6.47 3.57 -2.31 55.85 57.87 100 81.86 -0.23 85,85 5-0j1 6.18 719 9230
Saudi Arabia 5.66 - -1.17 52.19 59.22 — - -1.84 83.29 -2.81 36 0. 752 13226
Serbia 6.91 4.92 -3.12 49.74 35.9% — 76.28 -1.84 93.14 -0Bb2 .62 6 735 -
Singapore 6.45 5.60 -1.67 62.36 59.38 10( 59.80 -0.34 34{12 0.59 - 2.86 .846 24481
Slovakia 6.13 5.08 -1.88 53.34 48.96 100 86.94 -0.27 86.32 .01-0 9.33 .818 13494
Slovenia 6.46 5.01 -0.99 54.13 39.81 100 78.06 -0.97 82,03 .01-0] 10.01 .828 19150
South Africa 6.77 - -4.34 42.84 33.62 100 - -2.0Y 43.99 -1.71 6.98 597 10346
Spain 5.85 35.55 -1.31 56.49 34.34 0 55.38 -1.99 69.03 -0.66 1.181 .863 22391
Sweden 6.82 4.36 -2.91 54.71] 31.5% 50 91.02 -1.03 80,53 0/16 1.661 .885 26750
Switzerland 6.49 18.92 -2.21 59.93 27.72 0 75.90 -1.82 — 3-0.4 11.52 .874 30552
Syria 5.98 — -0.65 42.41 41.08 - — -3.05 84.6b -1.43 1.11 589 5763
Taiwan 6.60 2.31 -1.52 65.55 56.21 100 79.45 -0.14 62.67 5-03 9.08 - -
Thailand 6.07 4.03 -1.62 57.38 52.7( 100 73.65 -0.56 72.60 .45-1 5.70 .654 7595
Trinidad Tob. 5.17 27.63 -1.65 48.94 50.96 - 54.73 -2.10 735, -041 9.55 .736 10766
Tunisia 5.85 45.10 -2.13 43.18 23.46 100 43.74 -3.10 42.66 .50-2 1.73 .683 7161
Turkey 6.44 13.20 -1.37 48.96 38.38 100 41.59 -1.68 84.63 79-1, 7.90 .679 6772
Ukraine 7.07 - -1.44 56.33 61.86 - - -0.51 67.53 -0.12 8.13 0.71 5491
U. Arab Emir. 5.76 12.14 -0.70 55.46 57.36 - 88.02 -0.80 885, -1.48 0.36 .815 22420
U. Kingdom 5.07 2.92 0 58.05 50.41 100 99.00 0 86.03 0 10.p7 49 .8 27147
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United States 6.04 14.19 -1.27 52.38 41.53 70 83.23 -0[r3 .2177 0.93 10.72 .902 37562
Uruguay 5.90 41.12 -2.20 50.97 17.28 — 46.59 -3.80 — -0.y4 9510} .765 8280
Vietnam 6.11 7.70 -1.21 71.18 59.2( — 56.89 -0.44 - -0.45 1.02 .572 2490
Yemen 6.20 — -3.90 41.17 — — — -3.65 88.21 -4.09 1.65 439 889
Country Enroll- | Repeti- |Youngin| Disci- Useof | Central | School School Family | Educatio-| Demo- HDI GDP/
ment age | tionrate | high pline achieve- | exams auto- quality |language | nal levd cracy 2010 capita
grade ment teds| and tests| nomy =school | of society 2003
Mean 6.18 13.83 -1.94 54.55 42.27 70.23 68.00 -1.44 76.43 -0.f1 30 7. .76 15028
SD 0.47 12.30 1.00 7.37 14.35 40.95 15.4y 1.00 20.48 1.00 3.4 0 .1 11326
N 93 68 93 93 86 52 72 93 90 91 89 88 87
Inverted? Inverted - — — - - - - - — — - -

Notes Majority of scales has been transformed and a&dilpeéfore aggregation. Scalg&sirolment agen years;Repetition raten
percentagesyoung in high grad&JK set at 0, SD=1Disciplinein percentages (students not coming too laleg of achievement
testsin percentageCentral exams and tesépproximately stand for percentages of studekisdaentral examsschool autonomy
in percentagesSchool qualitygeneral) UK set at 0, SD=Eamily language = schooh percentage€ducational level of societyK
set at 0, SD=1Democracyis based on the Polity from 0 to 10 (higher valdes to combination with Vanhanei)pl 2010from 0

to 1; GDP per capita 200ppp in US $.
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