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Research indicates students with immigrant background are disadvantaged in educational systems
of the host country (e.g., OECD, 2018). In Luxembourg, roughly half of the school population has
an immigrant background (Lenz & Heinz, 2018), and several studies indicate these students are
considerably disadvantaged in terms of educational achievement levels (Hadjar et al., 2015, 2018).
Lower achievement may be partly due to difficulties related to displacement and settling of 1st
generation immigrant students. Second and later generation students may however also
experience disadvantages as they speak languages at home that are different from the two main
languages of instruction (i.e., German and French), and their parents may be less familiar with the
educational system and less able to provide support for their children (Alba & Foner, 2016). This
may explain why educational inequalities persist; however little is known about the influence of
language proficiency of different generations of immigrant students on their performance in other
school subjects. Therefore, our poster focuses on the effect of generation after controlling for the
effect of language on math competency. Using data from the Luxembourg School Monitoring
Programme (Épreuves Standardisées) for the 2016 cohort of 9th grade students in the two main
tracks of secondary school (n=4,339), we conduct regression analysis to investigate to what extent
language proficiency in German and French mediates the effect of generational status on math
performance. Data indicate that language proficiency in both German and French explains a
significant proportion of variance in math performance. In addition, there is a generation effect,
whereby 1st and 2nd generation immigrant students attain lower levels of math competency than
students of the 3rd generation and native students (whereby the latter group includes 4th and later
generations of immigrant students as well). Results are discussed in terms of social mobility and
educational inequality.

Much has been written about the upward or downward social mobility of the so-called, “New
Second Generation” in the United States. In Europe, this topic has only recently begun to take
shape. In the context of Luxembourg; however, there is very little literature on this topic even
though nearly 50% of its population is now of immigrant status. Though small in geography and
population, Luxembourg hosts a diverse set of immigrant groups, continuously attracting economic
and some political immigrants, most notably from Italy, the former Yugoslavia and Portugal. Each of
these groups arrived at a specific socio-historical moment: Italians at the height of the steel
industry, former Yugoslavians fleeing war, and Portuguese to meet construction and service
industry needs. Consequently, Luxembourg as a truly multilingual and multicultural country makes
for a fascinating microcosm to test and explore existing theories of immigrant integration and
related issues. Moreover, Luxembourg’s language situation as described by Horner and Weber
(2008) is ‘triglossic’, meaning that since 1984 the country has three official languages:
Luxembourgish, French and German. This presents yet another interesting aspect and source of
variation, to explore and ascertain new understandings of previously described social phenomena.
Most countries, and certainly in the USA from which much of the cutting-edge research in this area
originates, are de jure monolingual despite the linguistic heterogeneity of contemporary immigrant
populations.

In many ways Luxembourg is an idyllic nation; one of economic and multicultural affluence striving
to make right by its people, especially its school age population (Kollwelter, 2007). Despite the
efforts, however, certain groups appear to be falling behind. Large scale studies have repeatedly
indicated educational inequalities (e.g., Boehm et al., 2016; Fischbach et al., 2016; OECD, 2016).
More specifically, students with migration backgrounds attain lower learning outcomes, and are
underrepresented in higher educational tracks (Hadjar et al., 2018; Lenz & Heinz, 2018; OECD,
2019). While these noted studies on Luxembourg are foundational, a more nuanced approach is
necessary to better understand progress, or the lack thereof, among the various cohorts of
immigrants found in Luxembourg.

Such an approach allows for investigating the extent to which improvement, stagnation, or decline
is occurring among immigrant groups in terms of important indicators of social integration. That is,
to what extent does the evidence support ”straight-line assimilation” (Alba and Nee, 1997) versus
“segmented assimilation” (Portes and Zhou, 1993)? The typical benchmarks of social integration
are socio-economic status, geographic distribution, language attainment, and intermarriage
(Gordon, 1964). In the current study, we look at language attainment and academic performance as
a proxy, and precursor, for upward social mobility. Of particular interest are the cross-generational
differences in language proficiency and math performance, and their interrelationship.

Plenty of important work has been done to understand the relationship between reading
comprehension and math performance (e.g., Vista, 2013). Even efforts to disentangle the genetic
versus environmental effects that link mathematics, word decoding and reading comprehension
have been made (Harlaar et al. 2012). Nevertheless, there is little research on this topic in relation
to immigrants, much less about immigrant generational difference in Luxembourg, specifically as it
pertains to differentials in academic achievement and performance. As noted earlier, much is
known about the general disadvantage among students with immigrant backgrounds, but how this
disadvantage lingers, or not, in subsequent generations in the context of Luxembourg, is not yet
known.

Therefore, in this study we investigate the influence of language proficiency - as measured by
standardized reading comprehension exams in French and German - on math performance among
various generations of immigrant students in Luxembourg. More specifically, our poster focuses on
the math performance of different generations of students with migration background in relation to
their language proficiency after controlling for specific demographic, socio-economic and systemic
indicators.

• How and to what extent is language proficiency, as measured by ÉpStan reading comprehension
in French and German, associated with math performance (also measured in ÉpStan)?

• How and to what extent is the relationship between language and mathematics retained after
adding specific demographic, socio-economic and systemic indicators?

ÉpStan Study 2016 – Grade 9

The “Épreuves Standardisées” (ÉpStan) are a school monitoring tool in Luxembourg that consist of
written, although in some cases computer-based tests and questionnaires, that create a standardised
record of competences in key school areas. More precisely, every year at the beginning of each new
learning cycle of compulsory schooling, in grades 1, 3, 5, 7 and 9, the ÉpStan examine whether the
educational goals from the previous learning cycle have been achieved by all students in the respective
grade levels. Based on this data, the ÉpStan contribute to and help inform Luxembourg’s education
monitoring and research efforts (for additional information see www.epstan.lu).

For the current study, we only consider grade 9; and for ease of comparability, we exclude the pre-
générale students who are often identified as experiencing learning difficulties and are presented with an
alternative learning curriculum. Thus, we restrict our analyses to students enrolled in the two traditional
scholastic tracks: classique and générale (n=4,339).

VARIABLES OF INTEREST
Immigrant Status: students were asked to indicate their own country of birth, their parents (if known),
and their grandparents (both maternal and paternal, if known). By combining this information we are able
to distinguish the following 4 categories of students: a) students born outside of Luxembourg (1st
Generation); b) students born in Luxembourg with both parents & all known grandparents born outside of
Luxembourg (2nd Generation); c) students born in Luxembourg and whose parents were also born in
Luxembourg, but all known grandparents were born outside of Luxembourg (3rd Generation); and d) the
set of students that were born in Luxembourg along with their parents and grandparents (Native group).
These four categories of students constitute our Immigrant status indicator variable. (see Table 1).

Table 1. Definition of Immigrant Generation (main variable of interest).

Parent Place of Birth: students were asked about their parents’ country of birth and for their
grandparents’ as well. Using only their parents’ information, however, we categorize students by their
parent’s country of birth and create the following categories: Luxembourg, Portugal & Cape Verde, Italy,
Balkans, other EU, and other non-EU. Note: the “Balkans” groups youths whose parents were born in
Albania, Bosnia, Bosnia- Herzegovina, Croatia, Macedonia, Montenegro, or Serbia. The “other EU”
category groups youths whose parents were born in Belgium, Germany, France, or Spain. The “other
non-EU” includes students whose parents were born outside of the EU, mostly from Asian and African
countries, but the groups are too small to breakout separately.

Language Spoken with Parent: students were asked to indicate what language they speak primarily
with their parents (father and mother, separately) and with their grandparents (paternal father and mother,
and maternal father and mother, separately). Using only the information regarding their parents, we
categorize students by those that speak primarily: Luxembourgish, Portuguese, Italian, Albanian/Slavic,
other EU language, and other non-EU language.

CONTROLS
Gender: students are asked to indicate whether they identify as female or male. For the analyses we
create an indicator variable with 0 = male and female = 1.

Years of Age: is calculated using each student’s year of birth. In the analyses we center it around the
cohorts mean age and include it linearly. Consequently, the coefficient reflects the effect associated with
being older or younger than the average age of the cohort.

Academic Track: is an indicator variable reflecting the effect associated with being in classique
(academic track) relative to being in the générale (vocational track).

Number of Books: students are asked to indicate the number of books in their home. The response
options are: 1 "0-10" 2 "11-25" 3 "26-100" 4 "101-200" 5 "201-500" 6 "500+”. However, for our analyses
we combine the first 3 categories to represent students in homes with 100 or less books; and we combine
the last 3 categories to represent the students that live in home with more than 100 books. The resulting
indicator variable is thus 0 “0-100” and 1 “101-500+”.

Socioeconomic Index of Occupational Status (ISEI): is an index that captures and represents the
income and educational attributes of occupations. More precisely, higher index values correspond to
occupations with higher returns to education, while lower values correspond to occupations that do not
remunerate education as well. See Ganzeboom and Treiman (2003) for description of its original
construction.

Model 1 (Base Model), accounts for all available demographic, socio-economic and systemic
factors on Math performance. Model 2, 3 and 4 adds the student’s performance in German reading
comprehension, the student’s performance in French reading comprehension, and both the
German and French reading comprehension scores, respectively.

• Math performance and immigrant generational status is significant and positive for the 3rd
generation and native student groups, relative to the 2nd generation reference category. The
ÉpStan scores are scaled to a mean of 500 and a 100-point standard deviation; thus the
statistically significant positive difference can be understood as a 32- and 25-point advantage
for the 3rd generation and native group, respectively. In other words, these two groups, relative
to the 2nd generation perform, on average, nearly one-third of a standard deviation higher. The
association for the 1st generation group is positive, but not significantly different from the
reference category. While the effect lessens across the various models, the basic magnitude
and significance remains even after adjusting for reading comprehension scores, separately and
in combination.

• By and large, the strongest effects are associated with the control variables, namely Academic
Track and Gender. While the strength of the Academic Track effect decreases from about 40%
to slightly less than 23%, as indicated by the beta (b) coefficient, after controlling for reading
comprehension performance, the effect of Gender stays approximately the same (a
disadvantage of at least 25-points for girls) across the models.

• Place of birth of parents is mainly unrelated to math performance, except that students with
mothers born in neighbouring countries significantly outperform students with mothers born in
Luxembourg by approximately 20-points. Language spoken with parents is mostly unrelated
with Math performance. However, when the French reading comprehension score is added
(Model 3), results indicate an 11-point and 17-point disadvantage for 9th graders who speak
primarily Portuguese, or some other EU language, with their mothers, respectively.

• The Base Model accounts for approximately 35% of the variation around Math performance;
Models 2 and 3, each account for an additional 7-9 percentage points, but in combination they
account for an additional 12 points for a total of 47.3% of the variation. This is corroborated by
the respective BIC score (see Raftery, 1995).

• Overall, these results indicate that both German and French reading comprehension
scores, separately and together, have additional predictive power on Math performance
after controlling for demographic, socioeconomic and systemic factors. The association
between math performance and language proficiency is independent of immigrant
generational status (i.e., results are not indicative of a mediation effect).

• The relationship between math and language ability is well known to be a function of (g) general
intelligence (Isphording et al., 2016). Nevertheless, Isphording et al. (2016) estimate that nearly
75% of the partial correlation between reading and math performance can be attributed to a
causal effect of reading on math.

• While we can and do control for several important parent related factors, in 2016 ÉpStan did not
collect parent’s education, therefore these results do not account for this important correlate.

• For simplicity, we do not consider cross-generation families (i.e., intermarriage between an
immigrant father or mother, with older generation or native person); however Kalmijn (2015) has
found important related effects. We leave that issue for a future study.

Nevertheless, the results indicate systemic (i.e., school tracking) and demographic variables
(especially gender) are strong predictors of mathematic performance among 9th graders in
Luxembourg. In addition students with an immigrant background, especially 1st and 2nd
generation immigrants, perform less well than later generations and native students. Moreover,
language proficiency has an added effect on mathematical performance. Together, these results
suggest that some students are (dis)advantaged in the educational system and hence certain
student groups may experience reduced opportunity for social mobility.
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(5.370) (4.866) (5.045) (4.768)
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Other non-EU Countries 6.840 0.023 8.823 0.029 5.174 0.017 7.324 0.024

(6.255) (5.801) (5.861) (5.626)
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(6.270) (5.939) (6.013) (5.845)
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ÉpStan: German Score 0.334*** 0.372 0.263*** 0.293

(0.013) (0.013)
ÉpStan: French Score 0.300*** 0.332 0.194*** 0.215

(0.014) (0.014)
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Adjusted R2 0.354 0.448 0.423 0.473
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DF 28 29 29 30
Number of Cases 4,339 4,339 4,339 4,339
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510

512

550

547

518

513

545

539

519

514

544

537

518

514

543

538

519

514

543

537

N = 768    

N = 2,177  

N = 542    

N = 852    

1st Gen.

2nd Gen.

3rd Gen.

Native

450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550

Gen.Only Base Model + DE Score + FR Score + DE & FR Score

Source: ÉpStan 2016 - Grade 9 (N = 4,339; excludes ESG-VP)

ÉpStan Math Score, controlling for ÉpStan score in FR & DE,
separately and together, net of controls.

BACKGROUND

RESEARCH QUESTIONS

LIMITATIONS & CONCLUSION

REFERENCES

Table 2. Investigating ÉpStan math performance on immigrant generational status, place of
birth of parents, language spoken with parents, and ÉpStan reading comprehension scores
in German (DE) and French (FR), net of controls for Grade 9, 2016.

Figure 1. Math performance among various generations of immigrants

where the outcome is the predicted ÉpStan Math Scores; ImmigGen is the immigrant generational status
of the student; PoB is the parents' place of birth, separately for father and mother; ParLang is the primary
language spoken by the parents with the student at home, separately for father and mother; Gender is a
self-reported dichotomous variable of the students sex; Age is the mean-centered age in years as of 2016
of students in the sample; Track is a dichotomous variable of the academic track the student is enrolled in
— coded as Classique or Générale; Books is a dichotomous variable indicating whether the student
reported living in a home with more or less than 100 books; and ISEI is a continuous variable
representing the highest parental occupational status in the home.

The modelling strategy is guided by our primary research question as outlined above and thus aims to
understand the relationship between the ÉpStan Math score and Immigrant Generational Status
(ImmigGen) relative to the student's performance in French and German reading comprehension, net of
associated factors. The regression results along with the standardised beta coefficients are presented in
Table 2. The marginal effects are pictured in Figure 1, which includes a Gen.Only model that accounts for
generational status alone.

OLS REGRESSION:

E[ÉpStanMathScorei] = b0 + b1ImmigGeni + b2PoB-fatheri + b3PoB-motheri + b4ParLang-fatheri +
b5ParLang-motheri + b6Genderi + b7Tracki + b8Booksi + b9Agei + b10ISEIi + ei ;

Note: Model 1 (Gen.Only) includes Immigrant generation status only. Model 2 (Base Model) includes all
covariates noted in Table 2 above. Subsequent models introduce reading comprehension scores separately and
together, respectively. Reference Groups -- Immigrant Generation: 2nd Generation. Place of Birth of Parent:
Luxembourg. Language Spoken with Parent: Luxembourgish. Controls: Male, Books@Home <=100, and
ES-Générale.

Self Father Mother
Father’s
Father

Father’s 
Mother

Mother’s 
Father

Mother’s
Mother

1st Gen. Foreign-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born

2nd Gen. Native-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born

3rd Gen. Native-Born Native-Born Native-Born Foreign-Born Foreign-Born Foreign-Born Foreign-Born

Native Native-Born Native-Born Native-Born Native-Born Native-Born Native-Born Native-Born

http://www.epstan.lu/

