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Does the language spoken at home matter for the edu-
cation and sense of belonging of the children of immi-
grants?
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Abstract

Educational disadvantages of children of immigrants have been linked to spea-
king a language other than that of school instruction at home. Yet both theory
and previous research suggest that the continued use of the language of (parental)
origin can be beneficial for children of immigrants. We used data from a subset
of countries in the 2018 Programme of International Student Assessment (PISA)
and analysed reading test scores and sense of belonging at school, paying atten-
tion to appropriate measurement of language use. Our results suggest that, when
analysed appropriately, there are a number of countries in which language spoken
at home is not associated with either learning outcomes or sense of belonging.
However, in a few countries, switching the home language is associated with an
increased sense of belonging and higher reading scores than maintaining the ori-
gin language. We discuss these results with reference to ethnic boundary making

and responding to the needs of linguistically diverse students.
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Introduction

In classrooms around the world, there are more students with migrant origins from varied linguistic
backgrounds. There is also growing concern regarding their learning outcomes, wellbeing, and sense of
belonging. Studies have shown that migrant-origin students have a lower sense of belonging than majority
students (Borgonovi, 2018). In several studies, the disadvantages that children of immigrants face have been
specifically linked to speaking a language other than the language of instruction at home (e.g., Dustmann
et al., 2012; Schnepf, 2007), with the implication that migrant families should switch the language spoken
at home. This also comes through in OECD reports (e.g., 2019¢, 2023). We argue that these conclusions
are partly due to false comparison groups in statistical models, and that to draw this conclusion, it is not
sufficient to merely control for whether the student mainly speaks a language that is different from that of
instruction.

In this article, we examine whether language switching versus maintaining among migrant families
is associated with differential outcomes and whether this varies across countries. We aim to demonstrate
how different ways of specifying language spoken at home — and being more precise about the groups that
are being compared — change the associations under consideration. By doing this across a range of coun-
tries, we aim to show that the language situation in terms of national languages and linguistic minorities,
including regional dialects, as well as the composition of the migrant population also influence how the
different specifications matter.

We use data from the 2018 Programme of International Student Assessment (PISA), which is a test
and survey of 15-year-old students (OECD, 2019a). We analyse the association between language spoken at
home (with different specifications) for two dependent variables: reading test scores and sense of belonging
at school, with additional robustness checks using two other competence measures (maths and science).
Academic achievement is often seen as primary in the educational sphere and which also has long-term
implications for socio-economic outcomes. However, sense of belonging is a basic human need (Lambert
et al., 2013) and it also has important implications in educational contexts (Allen et al., 2018; Osterman,
2000). Adolescence is a period when sense of belonging plays a particularly important role (Allen et al.,
2018). Sense of belonging can include feelings of attachment, as well as positive social relations comprising
mutual acceptance and respect (St-Amand et al., 2017). “Sense of belonging at school” or “school belong-
ing” are specific applications of this concept within the educational setting (see e.g., DeNicolo et al., 2017).
They pertain to students’ feelings of being respected, supported, and included in their school environment
(Allen et al., 2018; DeNicolo et al., 2017; Osterman, 2000). A strong feeling of being part of a school or a
specific group may also positively impact learning outcomes (Celeste et al., 2019). However, minoritized
groups, particularly students with migrant backgrounds or differing home languages, tend to report dimin-
ished belonging (Borgonovi, 2018).

In the next section we explain our argument on why different ways of operationalising language spo-
ken at home or the different comparisons that can be made may matter for the results. We then review
the theoretical expectations and previous evidence on language use at home and children’s outcomes,
particularly related to our two dimensions of interest (learning and sense of belonging). After this, we
discuss potential reasons for country differences. Our study aims to contribute to research by highlighting
the problems of a simplistic use of a variable measuring the language spoken at home when examining
the educational outcomes and sense of belonging of children of immigrants vis-a-vis their majority peers,
particularly in cross-national research. Although our empirical models cannot establish causality, we also
aim to contribute to policy discussions on the ways in which students with migration backgrounds should
be supported.
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Different groups of language use at home from a cross-national perspective

There is major disagreement on whether continuing to speak one’s language of origin is beneficial or
detrimental for other integration outcomes. The question has been studied across various disciplines and
thus from a variety of theoretical approaches. Before reviewing the theoretical expectations and findings
from the previous research, we clarify the different distinctions that can be made based on the intersection
of language spoken at home and migration background.

In many countries, there are either linguistic minorities (of non-migrant origin) or migrant groups
arriving from countries that share a common language with the destination country — in some cases both.
This is conceptualised in Figure 1. In the upper part of the figure, we show that among all children, those
who do not speak the language of the school at home include both speakers of national or minority lan-
guages as well as those who speak a foreign language (i.e. children of immigrants speaking the language
of their parent’s country of origin). The first group includes both children who cannot go to school in a
national minority language (many indigenous languages and official dialects) as well as children who, in
multilingual education systems, attend school in the other national language despite schools also being
available in their own language (such as French-speaking Canadians attending English-speaking schools).
In the lower part of the figure, we show that among migrant-origin children, those who speak the language
of the school at home often also include two groups: those with origins in countries that share a common
language, i.e. where families may already have been speaking the language of the country of destination,
and those with origins in countries that do not share a common language but where families have switched
to speaking the language of the country of destination.

Not speakingthe school
language at home

/\

Speakers of (national) Speakers of origin-country
minority languages languages

Among all children:

Speaking the school
language at home

/\.

Families from countries Families that have switched
with a shared language languages (hon-shared
origin language)

Among children of immigrants:

Figure 1. Conceptualisation of differences in groups based on language spoken at home

Except for research on specific origin groups, either one or both of these distinctions is often conflated
when examining the association between language spoken at home and educational outcomes and how
this explains educational disadvantages. Our primary aim is to estimate the association between language
spoken at home and school-related outcomes among those children of immigrants for whom language
switching is a relevant question. Our secondary aim is to demonstrate that analysing this question without
considering the distinctions made above can lead to false conclusions. This risk also applies to the question
of whether language spoken at home can explain the disadvantages of migrant-origin students relative to
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the majority.

We do this from a cross-national perspective. The extent to which these distinctions are relevant differs
by country for two reasons. Firstly, countries differ in the number of national languages and the extent to
which there are speakers of minority languages. Secondly, some countries share a national language with
other countries — and receive substantial numbers of migrants with these shared language backgrounds —
whereas others do not. There are also likely to be country differences in the association that we are really
interested in: between children whose families have switched to speaking mainly/only the school language
at home and those who continue to speak the origin language. We discuss the reasons for these potential
differences after reviewing the reasons why language spoken at home may be related to our outcomes of
interest.

The relationship between language used at home and learning outcomes

How is language use at home associated with learning? One perspective on this is the way in which different
languages influence each other. On the one hand, first' languages can be vital resources for learning other
languages and subjects (e.g., Agirdag & Vanlaar, 2018; Cummins, 2001) in which case languages can
support each other as well as further learning. One reason for this is cross-language transfer: skills that
children learn through their first language can be applicable for learning further languages (Durgunoglu,
2017). On the other hand, languages may compete with each other so that learning (or using) a first language
that is not the school language takes resources away from learning the second language (Norbahira &
Radzuwan, 2018). Learning languages requires input and thus, almost by necessity, greater input of one
language is away from input in the other language (Scheele et al., 2010). Learning in a second language
may also be a more cognitively challenging task than learning in a first language (Takano & Noda, 1993).

Another perspective on the matter is through the influence of language maintenance on social capital.
This is the reasoning in the segmented assimilation framework (e.g., Portes & Rumbaut, 2006). In contrast
with straight-line (or neo) assimilation theory, which expects language differences to dissipate over time
and generations (Alba & Nee, 1997), segmented assimilation theory expects bi-culturalism and bilingual-
ism to be a major advantage for children of immigrants. This is particularly when parents have low levels
of human capital (who may not learn the new language quickly themselves) but who are surrounded by a
relatively large co-ethnic group. The resources of this group can be tapped more effectively when the origin
language is spoken well. Maintaining this language thus supports social capital within families and their
wider ethnic groups (Portes & Hao, 2002; Soehl, 2016), which promotes students’ school success (Felicia-
no, 2001; though see Strobel, 2016, for contradictory evidence).

Linked to social capital, a further mechanism through which language use may influence other out-
comes is communication between parents and children. Using the language of parental origin may be
beneficial for academic achievement when parents are not proficient in the language of instruction, as
maintaining the first language allows for within-family communication and parental support of children’s
education (Mouw & Xie, 1999). Reductions in the extent to which the language of origin is used with
parents can be associated with greater mental health challenges when this reduction happens in an un-
supportive family environments (Kilpi-Jakonen & Kwon, 2023) and these may also have repercussions on
academic performance.

Previous research on language spoken at home and learning outcomes has produced mixed findings.
In the United States, students who maintain their first languages have been found to have better learning
outcomes than children of immigrants who mainly use English (e.g., Feliciano, 2001; Lutz & Crist, 2009).
However, cross-national research has produced contrasting results. For example, Schnepf (2007) analysed
a range of international learning assessments and found that not speaking (only) the school language at
home was associated with lower learning outcomes in all countries, with the difference being up to about
half a standard deviation in some countries. Using PISA 2006 data, Dustmann et al. (2012) reported that
controlling for language spoken at home (school language versus not) explained either all or much of the
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gap in reading and maths scores in many countries. As argued in the introduction, these cross-national
examinations do not pay attention to the possible different reasons that children (of migrant origin or not)
speak another language than that of the school at home — or do not. From the point of view of both theory
and societal relevance, it is important to make these distinctions.

The relationship between language used at home and sense of belonging

How is language use at home associated with a sense of belonging at school? Whereas the focus for
academic achievement is on the interplay between different languages and what happens at home and in the
ethnic community (we will discuss educational policies in the next section), school belonging emphasizes
the role of peer relationships, teacher support, and school climate (DeNicolo et al., 2017; St-Amand et al.,
2017).

The role of teachers is one of the most crucial ones for students’ sense of belonging overall (Allen et
al., 2018). For children who do not speak the school language at home, teachers’ beliefs in the impact of
different languages on learning can have a substantial impact on their sense of belonging. Teachers across
different countries have been found to uphold strong norms of monolingualism (Alisaari et al., 2019; Bosch
et al., 2024; Pulinx et al., 2017), which can undermine their belief that multilingual students can achieve
highly. This may have repercussions on students’ sense of belonging because teachers’ beliefs influence
their treatment of students (Osterman, 2000). The beliefs of teachers can also be reflected in school diver-
sity policies; policies explicitly promoting multiculturalism (including multilingualism) tend to reduce the
minority—majority gap in sense of belonging (Celeste et al., 2019).

Teachers also shape students’ perceptions of others, thus influencing peer relationships (Osterman,
2000). Teachers’ monolingual ideals can shape the sense of belonging of multilingual students through
the influence they have on other students. Peer relationships and sense of belonging may also be directly
influenced by speaking another language at home if this is an impediment to fluency in the school language
(Morrison et al., 2003). This is partly because language difficulties, including speaking with a foreign ac-
cent, may make forming friendships more challenging (Borgonovi & Ferrara, 2020). Peer groups also have
their own views on acculturation ideals and not fitting into these norms may lead to peer rejection (Celeste
et al., 2016). The situation is particularly challenging for youth from large ethnic groups with strong norms
of cultural maintenance, who navigate between these co-ethnic peer group norms of maintenance and
cross-ethnic peer group norms of cultural adoption.

Previous research on the association between language spoken at home and sense of belonging at
school is relatively scarce. A study on Asian Americans found that not speaking (only) English was related
to lower feelings of belonging and greater difficulties making friends (Yu et al., 2002). This was attribut-
ed to lower acculturation but measures such as length of residence or generation were not included. In
a cross-national examination across 41 countries, speaking a foreign language at home was associated
with a lower sense of belonging at school on average (Chiu et al., 2016). However, there was substantial
cross-country variation: the association was significant and negative in 39% of countries but in no country
significant and positive.

Country differences in the association between home language and children’s outcomes

The ways in which the education system supports migrant-origin children is likely to play a strong role
for both their learning outcomes as well as how the language spoken at home is associated with these
outcomes. In education systems that are better able to improve the language proficiency of children coming
from different language backgrounds, language spoken at home should play less of a role, especially
for learning outcomes but potentially also for sense of belonging. One measure of the supportiveness
of education systems is the Migrant Immigration Policy Index (MIPEX) (Solano & Huddleston, 2020).
Taking MIPEX 2014 values, which reflect the most recent situation before the data collection of 2018 in



6 Kilpi-Jakonen and Alisaari (2026)

the countries we analyse, countries with favourable education policies were Canada and Finland, those
with slightly favourable ones Australia, Belgium and New Zealand, those with half-way favourable ones
Austria, Germany, Luxembourg and Switzerland, with Denmark and Greece being classified as slightly
unfavourable.

Language use may constitute a social boundary between ethnic majorities and minorities, in addi-
tion to others based on citizenship, religion, or race, with the nature of these boundaries varying across
countries (Alba, 2005). In some contexts, ethnic boundaries are ‘bright’ and clearly indicate where people
belong. In other cases, the boundaries are more ambiguous and ‘blurry’, and the assimilation of different
groups is relatively easy. Bright boundaries can be crossed only when individuals discard their group’s
characteristics. Continuing to speak one’s first language may constitute a brighter boundary in some coun-
tries, which may be particularly relevant to one’s sense of belonging, since in these situations language
can be used to exclude or include people. Officially multi- or bi-lingual countries (in our data Belgium,
Canada, Finland, Luxembourg and Switzerland) may be ones where the national language situation makes
language a bright boundary also for migrants. Comparative research on teachers’ monolingual norms is
relatively scarce but there are some indications that in Greece teachers view multilingualism more favour-
ably than in the Netherlands or Germany, with teachers in Flanders (Belgium) having less positive views
(Bosch et al., 2024). Finnish teachers have also been found to have relatively negative views on multilin-
gualism among students (Alisaari et al., 2019).

Data and methods

The research was carried out using data from the 2018 PISA study (OECD, 2019b) from the following 11
countries: Australia (maximum N in the analyses = 12,734), Austria (max N = 6,650), Belgium (max N
= §8,110), Canada (max N = 21,399), Denmark (max N = 7,408), Finland (max N = 5,546), Germany (max
N =4,637), Greece (max N = 6,355), Luxembourg (max N = 5,062), New Zealand (max N = 6,003), and
Switzerland (max N = 5,679). These countries had sufficiently detailed information about the students’ and
parents’ countries of birth and the languages spoken at home to support detailed analysis of language use.
They also included a sufficient number of students in the relevant groups.

Independent variables

We examine the associations of interest (between language spoken at home and children’s outcomes) with
different specifications of the variable measuring language spoken at home. These different specifications
exclude certain languages and groups in a stepwise manner to demonstrate that the way in which this
variable is often measured (and included in statistical analyses of cross-national data in particular) does
not necessarily give an accurate picture of how language switching within a family may be associated with
school-related outcomes. These steps are described below and illustrated in Figure 2.
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Step 1: Step 2: Step 3: Step 4:
“all: not school” “all: not national” “migrants: “migrants:
not national” maintain vs. switch"
. F
Not speaking Speakers of courr?tr:es
the school P , Children of i
non-national _ without a
language at immigrants
languages shared
home
language
Excluded groups Speakers of Children From
(i.e. moved to national without countries with
reference category minority foreign-born a shared
within variable) languages parents language*

*also excluded from sample

Figure 2. Steps taken in defining the main independent variable of language spoken at home (and group
within which it is measured)

The main measure related to language spoken at home from previous research using PISA data is the
question of whether a language other than the test language is spoken at home most of the time (variable
ST022QO01TA in the data). We began our analyses using this same variable (Step 1 in Figure 2). However,
this includes majority students who attend schools where the language is different to the one they speak at
home, which can include official languages (e.g., French-speaking Canadians attending English-language
schools) and regional dialects (e.g., Walloon or German dialects in Belgium). In some countries, speaking
another language may also be due to the test (school) language being a foreign language (e.g., in Luxem-
bourg, 262 students tested in English, less than half of whom spoke English at home).

To address this, in the second step we redefined this variable to speaking a language other than a
national language at home and classified all official languages and regional dialects as national languages
(the exact language is in the LANGN variable in the original data). In the third step, we kept this definition
but limited the language variable to only consider children of immigrants (based on the COBN_M, COB-
N_F and COBN_S variables, which include information on the countries of birth of the mother, father and
student respectively). Although the second step already excludes many speakers of minority languages,
in many countries there are still minority groups whose languages are not national languages or regional
dialects, some of whom are groups with longer migration backgrounds (e.g., grandparents) who have con-
tinued to speak their origin language.

In the fourth and final step, we limited the language variable as well the sample on the side of children
of immigrants to those whose parents were born in countries where the official languages of the countries
of destination are not spoken; for example, students of Indian origin in Canada were omitted because
English is an official language in both Canada and India. This allowed for more precision about language
switching (or in contrast language maintenance) taking place within immigrant families. The full list of
countries of origin that were included for each country of destination can be seen in Table Al (Appendix).
PISA does not give students the option of choosing countries of birth from a full list of countries; rather, the
categories reflect the main countries of origin in each country and include country groupings. Therefore,
our countries of origin are in some cases a rather conservative list since the country groupings may also
include countries that share a common language. We also excluded all children from mixed marriages, i.e.
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with one foreign-born and one native-born parent, because different processes take place when it comes to
the decision of which language to mostly speak at home in comparison to families with two foreign-born
parents.

Table 1 includes the descriptives for these four variables by country. By far the largest proportion of
students not speaking mainly the school language at home can be found in Luxembourg (83 %). However,
this falls by half (to 40 %) when national languages and dialects are removed from this variable. In Swit-
zerland approximately a quarter and in Austria and Canada approximately a fifth of students do not mainly
speak the school language at home. In addition to Luxembourg, the countries where there is a relatively
substantial difference between the first two ways of defining language spoken at home are Belgium, Cana-
da, Finland and Switzerland — all officially multilingual countries. In Austria, Germany and Greece there
is only one national language and no regional dialects (in PISA data), thus there is no difference between
the first two specifications. The countries also display wide variation in the proportion of children of
immigrants not speaking mainly the language of the school at home. Among all children of immigrants,
this ranges from approximately 40 % in Australia, Greece and New Zealand to over 70 % in Austria.
Among the groups that we can identify as coming from countries that do not share a common language,
the proportion of students maintaining an origin language tends to be higher, with the highest percentages
found in Luxembourg (86 %), Austria (77 %) and Switzerland (75 %) and the lowest in Greece (34 %) and
Denmark (49 %).

Table 1. Distribution of different language spoken at home variables within each country (% and N)

Full sample Only (relevant)
migrant origin
% N % N

Australia
Not test language 13.0 % 12718
Non-national language 12.6 % 12718
Non-national language, only migrant origin 11.1 % 12734 39% 3416
Non-national language, only specific origins 4.4 % 7664 59% 533
Austria
Not test language 20.3 % 6644
Non-national language 20.3 % 6644
Non-national language, only migrant origin 16.7 % 6650 73% 1398
Non-national language, only specific origins 16.1 % 5593 77% 1065
Belgium
Not test language 173 % 8106
Non-national language 12.4% 8106
Non-national language, only migrant origin 9.5% 8110 52% 1460
Non-national language, only specific origins 4.4 % 5900 70% 365
Canada
Not test language 20.9 % 21378
Non-national language 18.2 % 21378
Non-national language, only migrant origin 17.3 % 21399 49% 5835

Non-national language, only specific origins 6.5 % 14615 61% 1010
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Full sample

Only (relevant)
migrant origin

Denmark

Not test language 7.8 % 7404

Non-national language 7.7 % 7404

Non-national language, only migrant origin 53% 7408 48% 1555
Non-national language, only specific origins 5.9 % 6532 49% 1537
Finland

Not test language 7.3 % 5543

Non-national language 5.6 % 5543

Non-national language, only migrant origin 4.1 % 5546 64% 347
Non-national language, only specific origins 2.7 % 5052 61% 220

Germany

Not test language 17.0 % 4636

Non-national language 17.0 % 4636

Non-national language, only migrant origin 13.5% 4637 62% 1018
Non-national language, only specific origins 6.9 % 3353 68% 343

Greece

Not test language 6.2 % 6345

Non-national language 6.2 % 6345

Non-national language, only migrant origin 4.8 % 6355 38% 769

Non-national language, only specific origins 22% 5163 34% 309

Luxembourg

Not test language 82.8 % 5059

Non-national language 39.5% 5059

Non-national language, only migrant origin 353 % 5062 64% 2783
Non-national language, only specific origins 423 % 2795 86% 1367
New Zealand

Not test language 14.2 % 5996

Non-national language 13.2 % 5996

Non-national language, only migrant origin 12.1 % 6003 44% 1643
Non-national language, only specific origins 52% 3579 71% 265

Switzerland

Not test language 26.8 % 5673

Non-national language 231 % 5673

Non-national language, only migrant origin 20.3 % 5679 59% 1963
Non-national language, only specific origins 20.4 % 3504 75% 948

Weighted percentages (calculated using repest)

Based on samples used for the models with reading scores

Source: Own calculations based on PISA 2018.
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Table S1 (supplementary online materials) provides information on missingness in the variables used.
In most countries less than 2 % of students have missing information on the language mainly spoken at
home, but this is more substantial in Australia (9.8 %) and Germany (11.7 %). These students also tend
to have missing information on the socio-demographic variables used as control variables as well as the
second dependent variable. The sample for the third specification is slightly larger than for the first two
because all majority students are included there even if they had missing information on language.

Dependent variables

In PISA 2018, reading literacy is defined as “understanding, using, evaluating, reflecting on and engaging
with texts in order to achieve one’s goals, to develop one’s knowledge and potential and to participate in
society” (OECD, 2019a, p. 28). The reading test used a multistage adaptive design to improve measurement
accuracy and efficiency (OECD, 2021). As in previous PISA cycles, this resulted in a set of plausible values
for each student. The mean reading scores in the countries in our sample ranged between 460-520, with a
standard deviation of around 100. For the analyses, we z-standardised each plausible value (mean zero and
standard deviation of one).

Feeling of belonging is a “feeling of being accepted, respected, included and socially supported in
the school environment” (OECD, 2019a, p. 273). This was measured with six items on a four-point Likert
scale, including “I make friends easily at school.” and “I feel awkward and out of place in my school.”
(OECD, 2021). This scale was produced by the OECD and is z-standardised (the BELONG variable). The
mean level of belonging in the countries in our sample ranged between -0.20—0.40, with a standard devi-
ation around 1.

Control variables

In all our models we control for gender (ST004DO01T) and student’s grade in comparison with the modal
grade for 15-year-olds in the respective countries (GRADE). While girls tend to have higher reading
scores than boys, they have often been found to have a lower sense of belonging at school, particularly as
teenagers. The grade in which students study has a strong relationship with their learning outcomes but
may also be associated with their sense of belonging through developmental processes. Moreover, students
who have been held behind, may have greater problems in integrating with their classmates.

We also control for the migration generation of students with the categories consisting of majority
students with only native-born parents, 2.5 generation students with one foreign-born and one native-born
parent, 2nd generation students who were born in the country of destination but have only foreign-born
parents, and 1st generation students who were born abroad and have foreign-born parents. It should be
noted that when the language specification changes to only measure language within the group of chil-
dren of immigrants, the interpretation of the generational differences switches slightly to refer mainly to
generational differences between the majority and children who speak the test language at home (though
with the simplification that we assume the language difference to be the same within both the 1st and 2nd
generation). For 1st generation students, we control for age at arrival (ST021Q01TA) — all other students
are coded as 0. This means that the categorical variable of generation essentially compares Ist generation
students who arrived at the age of 0 to the other generation groups. Finally, we control for parental country
of birth; as mentioned above the countries of birth available depend on the survey country. We used the
mother’s country of birth unless this was missing or the mother was native born and the father was not, in
these cases we used the father’s.

We present models with and without controlling for parental socioeconomic (SES) status. As our
measure of parental SES, we use the OECD’s index of economic, social, and cultural status (ESCS). This
is a composite index including parents’ education, occupation, and home possessions (OECD, 2021). ESCS
is scaled to have a mean of zero and a standard deviation of one across OECD countries. We know from
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previous research that parental SES is very influential for educational outcomes, and children of parents
with low levels of education are more likely to use their first languages at home (Soehl, 2016), although
children of highly educated parents are more likely to be fluently bilingual (Portes & Hao, 2002, Sochl,
2016). Therefore, parental SES may confound the relationship between language spoken at home and the
outcomes we consider.

Methods and supplementary analyses

Linear regression models were run separately for each country. We took into account the stratification of
the sample by using the recommended weighting procedure from the OECD. For analyses of the reading
scores, we ran the models with the ten plausible values and replicate weights. We used the user-written
Stata repest command (Avvisati & Keslair, 2014) for all our analyses, including the descriptive results in
Table 1. For each language variable we present the results both with and without the control for parental
SES. We applied listwise deletion for missing values, and the analyses of the two dependent variables used
different samples based on missingness in the respective variables.

The main results are shown as figures in the main text. The full models are in the supplementary ma-
terials (Tables S2a and S3a). We also ran the models with the second specification (non-national language
spoken at home) including an interaction between language and generation. These results are in the sup-
plementary materials (Tables S2b and S3b). The supplementary materials also include the results using the
two other competence measures: mathematics and science (Tables S4 and S5).

In order to further assess country differences, we tested the equality of coefficients between the models
based on the separate country samples using seemingly unrelated equations. We did this only for the final
model, where language used at home is assessed for the groups that do not come from countries sharing a
common language and including the control for parental SES. Because these tests cannot be run after mod-
els estimated with repest, we re-ran these models using Stata’s survey estimation command, which allows
for the use of the overall weights, balanced repeated replicate (BRR) weights and Fay’s adjustment. As
the dependent variable for reading scores, we used the average of the plausible values. Overall, the results
change rather minimally in comparison to the repest-results, the main difference in many countries being
slightly smaller standard errors. The results of these models and the test for the equality of coefficients
relative to Canada, Denmark, New Zealand and Switzerland are the supplementary materials (Tables S2¢
and S3c).

We acknowledge some limitations when using PISA data. For example, we do not know whether the
families we defined as ‘switching” ever spoke the languages of their country of origin; we made these
assumptions based on their country of birth and its official language(s). Similarly, the estimated difference
between the different language use categories cannot be interpreted as causal; we relied on cross-sectional
data, language choices may also have been endogenous to the outcomes studied. Furthermore, since the
students were only able to choose one language (other than the test language) to describe their home lan-
guage, the characterization of their linguistic biography is in many cases simplified.

Results

Reading scores

The results for the different specifications of language spoken at home and their associations with reading
scores are presented in Figure 3 (also Table S2a). The first results showed that across all countries, children
who mainly speak a language that is not that of the test (i.e. the school) have lower reading scores than
children who mainly speak that language at home. In many cases, this disadvantage was reduced somewhat
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when controlling for parental SES, though in Belgium the difference hardly changed and in Finland the
difference grew slightly.

The second set of results excluded national languages and regional dialects from the language spec-
ification. As described in the data section, the difference between the first specification and the second is
relevant for countries that have multiple official languages and/or substantial regional dialects as minority
languages, such as Belgium, Finland, Luxembourg and Switzerland. In countries where there is a differ-
ence between these two, the estimate for the second tended to be smaller than for the first, although this
difference was substantial only in Belgium, Canada and New Zealand. Moreover, in some countries the
distinction is relevant but the results hardly changed, such as Finland and Switzerland. Again, parental SES
explained some of the disadvantages of speaking a different language at home. In most countries, speaking
a language that is not that of the test or a national/regional one was associated with reading scores 0.2—0.4
standard deviations lower than for those speaking a test/national language at home, which in many cases
was in the same order of magnitude as the gender difference.
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Figure 3. Estimated association of (not) speaking the test or national language at home and reading scores
based on different specifications of the language variable and different samples (full models in Table S2a).

In the third specification, we restricted the variable to measure language use specifically among chil-
dren of immigrants (also excluding the 2.5 generation). Across all the countries analysed, this reduced the
negative association. This reduction was the most notable in Finland, whereas the smallest change was for
Luxembourg and Switzerland. This suggests that speaking a non-national/non-minority language at home
is more detrimental for children who have native-born parents. These are likely either third (or further)
generations with migrant origins or the 2.5 generation. Controlling for parental SES once again reduced
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the size of the estimates in most countries.

In the final specification, the language variable was only measured for the sample of migrant-origin
children from countries where the national language of the destination country is not an official (or sub-
stantial minority) language. In most countries, this reduced the estimate, but most notably in Finland,
Germany and Greece the fourth estimate was larger than the third. In this final specification, the difference
between the two language groups is negligible (and not statistically significant) in Belgium, Canada and
New Zealand. After controlling for parental resources, the estimate was also not statistically significant in
Australia or Luxembourg, though in these cases the estimate was similar in size as in other countries where
the estimate was significant: approximately -0.15. Testing the equality of coefficients across the coun-
tries (Table S2c) suggests that quite a number of countries differ significantly from New Zealand, namely
Austria, Finland, Germany and Switzerland, with Denmark and Luxembourg close to being so. However,
only Finland and Germany are close to being significantly different from Canada.

Rather than categorising all language minority students who are not children of immigrants into the
reference category of the language variable, as is done in the third specification, another strategy could
also be to include an interaction between the language variable used in the second specification and gener-
ation. In the supplementary materials (Table S2b) we show these results: across all countries the coefficient
for the majority was negative, whereas the interaction coefficient for the first and second generation was
positive. The interaction coefficient for the 2.5 generation also tended to be positive but not as large as the
ones for the first and second generations. This also suggests that language spoken at home has a differential
impact for children of immigrants in comparison with national language minorities.

The supplementary tables also display the results for the other two competence measures (Tables S4
and S5). In many countries, the results for ‘maintaining’ vs. ‘switching’ were consistent across all three
measures. However, the difference in scores tended to be slightly smaller for the other two measures, in
particular math, and in the final specification, the difference was not statistically significant in more coun-
tries (for math Denmark, Finland, Greece and Switzerland in addition to the already mentioned Australia,
Belgium, Canada and New Zealand; for science Denmark and Finland — though in the case of Finland and
Greece the estimates remained relatively large in size).

Sense of belonging

Figure 4 shows the main results for the sense of belonging at school (also Table S3a). There were some
similarities to the results for reading: in many cases the estimates were progressively less negative with
each specification and slightly less negative (or more positive) when controlling for parental resources.
However, these differences were relatively small and there was substantial country variation in these
patterns.

In Australia, Germany, New Zealand and Switzerland, none of the specifications produced statistical-
ly significant associations: language spoken at home did not seem to matter for the sense of belonging in
these countries. Other countries showed somewhat differing trends. In Belgium, Denmark, and Greece,
the association was consistently negative. In Belgium and particularly Greece, the negative estimate was
the largest in the final specification. This was also the case for Finland, though in this case the confidence
intervals were so large that the estimates were not statistically significant for the third and fourth specifica-
tions. In these four countries, the negative estimates were approximately in the range of 0.2—0.4 standard
deviations.
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Figure 4. Estimated association of (not) speaking the test or national language at home and sense of
belonging based on different specifications of the language variable and different samples (full models in
Table S3a).

Luxembourg showed an interesting pattern whereby in the first specification speaking a non-test lan-
guage at home was associated with a higher sense of belonging, which was statistically significant when
controlling for parental resources. When redefining this to exclude national/regional languages (or a non-
test language in English-speaking schools), the estimate was negative. In the third and fourth specification,
for children of immigrants, the estimates were small and not statistically significant.

Testing the equality of coefficients for the final model across the different countries (Table S3c), the
positive coefficients in Canada, New Zealand and Switzerland were found to be significantly different
from the negative ones in Belgium, Denmark, Finland and Greece, with the one for Canada also being
significantly different from the one for Australia. On the other hand, the coefficient for Denmark was only
significantly different from the three aforementioned ones.

With regard to the supplementary analyses that introduced an interaction between generation and the
second specification, the results were much in line with those for reading (Supplementary Table S3b). In
most cases, the association for the majority was negative whereas for children of immigrants the interac-
tion was positive (i.e. the association less negative than for the majority). However, most coefficients were
not statistically significant.
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Discussion and conclusion

We have analysed how language spoken at home is associated with test scores and sense of belonging
at school, particularly among migrant-origin children. Our results suggest that some overly simplistic
conclusions about the influence of home language (and language proficiency more broadly) have been
drawn previously due to the way that language use has been specified using international assessment
data. One part of the problem is that different processes are at play when migrant-origin students do
not speak the test/school language at home versus when native-origin students do not speak a national
language (including regional dialects). The relevance of this distinction differs from country to country,
with it naturally being most accentuated in multilingual countries such as Belgium, Canada, Finland,
and Luxembourg. In addition, comparisons need to be done within groups where language switching is
relevant. Our first analyses found a negative association between speaking ‘another’ language at home
and reading test scores across all the analysed countries. However, the different specifications used in our
analyses show how results change when language use is measured in different ways and for different groups.
Our preferred specification is the last one, which focuses on groups where we can ascertain that language
switching is a relevant process — in contrast with arriving in the country already speaking the language
of the destination country as a home language — and in these models the initial negative associations for
language maintenance disappeared in a number of countries.

To summarize our main results from this final specification in more detail, countries could be grouped
into approximately three groups when it came to the difference in reading test scores between those main-
taining the language of the country of origin at home and those switching to a national language. The coun-
tries where there was no difference were Belgium, Canada and New Zealand. The countries with a moder-
ate association (approximately 0.15—0.20 of a standard deviation) were Austria, Denmark and Switzerland.
In-between these first two groups were Australia and Luxembourg, where the coefficients were in-line
with those of the second group, but the difference was not statistically significant. In the final group were
Finland, Germany and Greece, with relatively large differences (approximately 0.3—0.4). To put this into
the perspective of other social differences: in many countries gender differences are approximately of the
same magnitude as the differences in the second group of countries, whereas a standard deviation change
in parental SES is of approximately the same magnitude as the difference in the last group of countries.

In terms of sense of belonging at school, maintaining the language of the country of origin at home
was associated with a lower sense of belonging than switching in a smaller number of countries: namely
Belgium, Denmark, Finland and Greece, with the difference in Denmark being slightly smaller than in the
others (under 0.2 versus 0.3—0.4). In Australia, the estimate was also negative but not statistically signif-
icant, whereas in other countries those maintaining the origin language were estimated to have a higher
sense of belonging than those switching, though this difference was not statistically significant except for
in Canada (0.2). Overall social differences are smaller for sense of belonging than for reading, with gender,
grade-level and one standard deviation parental SES differences being between 0 and 0.2.

There is thus considerable variation in how patterns of language maintenance and switching are asso-
ciated with incorporation measures in different countries. Our results suggest that continuing to speak the
origin language is most disadvantageous in Denmark, Finland and Greece, where it is associated with both
lower reading scores and a lower sense of belonging. In other countries, there is an association with either
lower reading scores (Austria, Switzerland, and Germany) or a lower sense of belonging (Belgium). Of the
countries analysed, Australia, Canada, Luxembourg and New Zealand stand out as having no significant
disadvantages for those continuing to speak the origin language; in Canada they also have a higher sense
of belonging than those switching.

Our results thus suggest that the more classical (Anglophone) countries of immigration provide con-
texts where speaking different languages does not constitute a major barrier for incorporation (also sup-
ported by previous research from the U.S.: Feliciano, 2001; Lutz & Crist, 2009; though not Yu et al., 2002),
whereas in the newer (European) countries of immigration, non-national languages constitute barriers in
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some form or another, with the possible exception of Luxembourg. In these latter contexts, families who
choose to switch to the language of the destination country seem to provide their children with better op-
portunities. However, we cannot say whether the associations are causal; better incorporation may lead to
language switching or vice versa. It is also unknown whether it is parents who switch languages or if chil-
dren refuse to speak their first language with their parents. It should also be noted that the migrant groups
included in these analyses do not cover all the groups for whom language switching would be relevant
since not all countries of birth can be identified separately; we also compare different groups across coun-
tries. Among specific groups, the results may be slightly different (e.g., Kilpi-Jakonen & Alisaari, 2022).

At the policy level, the findings related to learning outcomes seem to reflect the extent to which immi-
grant integration is supported in the education system (using the 2014 education index of the MIPEX), with
the exception of Finland and partly also Luxembourg. More specifically, Canada, Australia, New Zealand,
and Belgium score highly in terms of having a comprehensive approach to integration, and there is no gap
in learning outcomes due to language spoken at home. Austria, Germany and Switzerland have relatively
middling scores, and Denmark and Greece somewhat low ones, and we find learning gaps in all of these
countries. In Luxembourg, MIPEX scores are also middling, but there is no language-related learning
gap. Finland, on the other hand, scores highly in the MIPEX, but language differences are still evident,
reflecting previous research on how Finland is supportive of multiculturalism at the policy level but not in
practice (Saukkonen, 2013). In Denmark and Finland, clear language hierarchies exist in educational poli-
cies: the official national languages are at the top of a language ideological hierarchy, followed by national
minority languages (Alisaari et al., 2023).

The low MIPEX scores of Denmark and Greece may also be linked to the results for sense of belong-
ing. Moreover, it seems that teachers’ relatively positive attitudes towards multilingualism in schools in
Greece (Bosch et al., 2024) do not help multilingual students to thrive in the school environment. The
results for Belgium and Finland may be related to historically power-related language hierarchies that can
still be reflected in school contexts as ideologies that maintain monolingual norms. In these officially bi-
lingual countries, national languages are still mainly kept separate from one another, which may relate to
how new languages are perceived and tolerated in schools (Alisaari et al., 2019; Pulinx et al., 2017). This
kind of bright boundary (Alba, 2005) seems to show as a difference in the sense of belonging at school.

In some countries there thus seems to be a clear challenge to close the gap in learning outcomes be-
tween students who maintain their origin languages and those who switch to using the school language
at home. This may be due to different orientations towards first languages and whether they are seen as a
resource or a barrier for learning within schools. For students, this may influence the ways in which they
incorporate multilingualism into their identities and whether they can draw on it as a resource (Rutgers
et al., 2021). Previous research has shown that in Germany, where speaking another language at home is
associated with lower learning outcomes, this disadvantage does not exist for students with higher levels of
German proficiency (Strobel, 2016). In other words, the focus should be on developing language proficien-
cy regardless of language spoken at home, and some countries appear to be more successful than others in
doing this. This focus should also extend beyond children of immigrants.

To conclude, some previous studies have claimed that the language used at home defines students’
linguistic abilities (Schnepf, 2007; for a review of similar approaches, see Agirdag & Vanlaar, 2018) and
suggested that migrant parents should eventually change the language spoken at home (e.g., Dustmann
et al., 2012; see also Casey & Dustmann, 2008). This also comes through in OECD analyses (e.g., 2019c,
2023). However, the disadvantages that students face when continuing to speak the language of parental
origin are by no means universal. Moreover, when parents with low levels of proficiency use the language
of the surrounding society at home, their children’s language development is not optimally supported
(e.g., Scheffner Hammer et al., 2009). Schools have a high potential to influence how cultural diversity is
perceived in an academic setting (Celeste et al., 2019); a supportive school culture values students’ iden-
tities and considers first languages to be valuable learning resources that should be maintained, not lost
(Cummins, 2001). This is also highlighted in the OECD reports that focus on policies to support migrant
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children (e.g., OECD, 2015). At both national and local levels, policies and strategies should be further
developed to support immigrant parents and their children in linguistic choices

Endnotes

1 We use the term first language to refer to the languages that children may have learnt first, with a
specific assumption that many children of immigrants are likely to have learnt a language other than that
of the surrounding society first. As a synonym, we also use origin language to more concretely refer to the
languages spoken in the parents’ countries of origin. However, we acknowledge that these terms are not
completely neutral
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Appendix
Table Al. Countries of origin in the final language specification (countries that do not share languages)
PISA country Countries of parental birth included
China
Australia Vietnam

Smaller numbers: Greece, Italy
Balkans

Turkey

Austria
Smaller numbers: Afghanistan, Syria, other non-European

countries

. Turkey
Belgium
Eastern Europe
China

Smaller numbers: Iran, Korea, Syria, UAE

Canada

Iraq

Somalia
Denmark Turkey

Smaller numbers: Afghanistan, Former Yugoslavia, Leba-
non, Pakistan, Syria, Nordic countries, other countries
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Somalia
Finland Smaller numbers: Iraq, Balkans, China, Vietnam, Turkey,
Afghanistan, other countries
Turkey
Germany .
Smaller numbers: Former Yugoslavia, Poland, Greece
Greece Former USSR Republics
Former Yugoslavia
Luxembourg Portugal
Smaller numbers: Cape Verde, Italy
China
New Zealand
Korea
Former Yugoslavia
Switzerland Portugal

Smaller numbers: Spain, Turkey

Note: The way Balkans is defined differs slightly from country to country, as does the
residual category ’other countries’
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