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Abstract

This paper examines the relationship between ethnicity and immigrant generation
in relationship to early educational outcomes and their potential determinants. Us-
ing Born in Bradford, a large longitudinal birth cohort, and its linked education
and health records, we investigated the associations between ethnicity, immigration
generations and education measures (Early Years Foundation Stage Profile and Na-
tional Curriculum Key Stage One). We looked at the children of both first- and sec-
ond-generation immigrants and compared them with White British non-immigrant
children. Logistic regressions were used to examine the explanatory factors of the
differences. On the Early Years Foundation Stage Profile, children of first-genera-
tion Pakistani immigrants did less well than White British non-immigrant children.
This was largely related to language barriers. There were no significant differences
between the children of second-generation Pakistani families and children of White
British non-immigrant families. In Key Stage One results, there were no differences
in reading and maths between children of first-generation Pakistani immigrants and
the White British children, however, children of first-generation Pakistani immi-
grants had better scores in Key Stage One writing. Children of second-generation
Pakistani immigrants had better odds of achieving expected standards in most mod-
els for reading and writing (but not maths) than the White British children. This
might be attributed to better socioeconomic circumstances. Immigrant generation
is an independent predictor for early educational outcomes. There are different pat-
terns associated with different immigrant generations. Early life policy interventions
to help children of first-generation immigrant with their English language before
school could improve these children’s school readiness.
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1 Introduction

Research has shown that early childhood development outcomes are related to socio-
economic circumstances, home learning environment, family relationships and atten-
dance at any type of early years education (Green et al., 2021; Hartas, 2011; Pillas et
al., 2014; Spencer et al., 2022). Child factors are also important to early years devel-
opment, including being first born, gestational age, birthweight and school entry age
(Boyle et al., 2012; Hansen & Jones, 2010; Pettinger et al., 2020). Poor early life edu-
cation outcomes are also associated with deprivation, maternal mental health, lone
parenthood, language barriers and belonging to an ethnic minority group (Camacho
et al., 2019; Sullivan et al., 2021).

International studies have documented that ethnicity/race is an independent pre-
dictor for education outcomes, but results have been mixed in relation to different
ethnic groups (Nazroo et al., 2018; van de Werfhorst & Heath, 2019; Zilanawala et
al., 2015). The role of immigrant generations is even less clear. Different generations
of immigrants may have different experiences affecting their education outcomes
(Hoffmann, 2018). One study looked at 18 OECD countries and found that children
of immigrants had worse educational attainment compared to children of non-immi-
grants (Shapira, 2012). While some studies found that children of immigrants tend
to have better educational attainment compared to non-immigrant children (Dust-
mann & Theodoropoulos, 2010). In the Netherlands, second generation immigrants
from Turkey and Morocco had similar educational attainment after controlling for
socioeconomic factors and only the first generation showed a disadvantage compared
to a non-immigrant Dutch group (van Ours & Veenman, 2003). In the US, second-
generation Asian immigrants have been found to have higher educational attainment
and a higher likelihood of getting into elite universities (Tran et al., 2019).

There is a large international literature on immigrant generation from different
academic disciplines (Algan et al., 2010; Portes & Rumbaut, 2005). Generally, a first-
generation immigrant is defined as a person who was not born in the country, and a
second-generation immigrant is defined as a person who was born in the country but
one or both parents were not (Portes & Rumbaut, 2005). This definition has been used
widely in international studies and is also used by international statistical agencies
(Ochmann, 2023; Rumbaut, 2004; van Ours & Veenman, 2003). One study used the
UK'’s Millennium Cohort Study in the UK and found that all children of immigrants
had positive trajectories compared to their White British peers with no substantial
difference between having one or both immigrant parents (Hoffmann, 2018).

There are important underlying theoretical mechanisms to explain differences in
education and health outcomes across immigrant generations that include economic,
sociological, psychological, and systemic factors. Country of origin has been shown
to account for a large part of differences in educational attainment with immigrants
who share a background closer to the host country (for example in language and
culture) having the best education outcomes (Gries et al., 2022). Proficiency in the
dominant language of instruction is essential for academic success and even when
adjusting for family background and resources linguistic ability influences academic
performance among immigrant children (Glick & Hohmann-Marriott, 2007).
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Favourable selection in education and health of immigrants may also explain dif-
ferences (Abraido-Lanza et al., 1999; Dustmann & Theodoropoulos, 2010; Hou et
al., 2019). For example, a study that examined selectivity of immigrants from origin
countries to ten destination countries found that positive selectivity in terms of initial
differences between host and origin countries contributed to the educational gap in
educational attainment between host and origin children (van de Werfhorst & Heath,
2019). Students of immigrant parents who are less educated than their native coun-
terparts and poorer tend to have worse academic performance (Schleicher, 2006).

Adaptation and acculturation after initial immigration, and assimilation processes
are also important mechanisms through which immigration affects the outcomes of
immigrants (Gibson, 2001; Portes & Rivas, 2011; Portes & Rumbaut, 2005). The
‘immigration paradigm’ proposes that immigrants have higher motivation and perse-
verance to succeed educationally as a means of escaping poverty (Kao & Thompson,
2003). However this is not reflected in the outcomes of all migrant communities.
Ogbu and colleague (1998) distinguishes between ‘voluntary minorities” who are
more recent immigrants and more optimistic about future opportunities, and minority
groups who have been longer established and less optimistic. Strand (2021) proposes
the relevance of ‘selective assimilation theory’ whereby Black Caribbean migrants
in the 1960’s predominantly moved to poor urban and inner city environments with
close intersection with White British working class populations and subsequent
intersection whereby Black Caribbean and Mixed White students share cultural atti-
tudes that parallel their White British working class neighbours. In contrast Pakistani
immigrants in Bradford have also tended to move to poorer, inner city areas, but they
tended to have higher levels of segregation and retain cultural homogeneity (Small,
2012). There is evidence that assocations between concentration of people from the
same ethnic group in the neighbourhood and health outcomes vary by ethnicity and
outocme (Pickett et al., 2009).

Socioeconomic factors play a crucial role. Students from higher socio-economic
backgrounds generally achieve higher levels of educational performance (OECD,
2010). Families with higher income can afford better educational resources and,
while low-income families may struggle with basic needs, affecting educational sup-
port. Stable and high-paying jobs allow parents to invest more in their children’s edu-
cation. Conversely, job instability and low wages can limit educational opportunities.

Neighbourhood and school influences may amplify socio-economic factors as
well as wider systemic biases and discrimination within the educational system that
can adversely affect ethnic minority students. Schools with a greater proportion of
wealthier socio-economic students have better results (Langenkamp & Carbonaro,
2018). An influx of immigrant students into schools can lead to ‘native flight’ and
exacerbate this socio-economic effect. Supportive relationships for students at home
and in school are important factors in educational attainment. Schools with inclu-
sive practices and multicultural curricula can positively impact the educational
experiences of ethnic minority and immigrant students (Garcia-Reid et al., 2015)
whereas lower teacher expectations, biased assessment practices, and limited access
to advanced courses can disadvantage students.

Further racism and discrimination are also important systemic factors that can
adversely influence economic, sociological, psychological factors in underlying the-
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oretical mechanisms. Not only because direct experience of these can have negative
impacts on health and education outcomes of vulnerable groups, but at an institu-
tional level, these negatively influence the economic and social opportunities immi-
grants and ethnical groups have, as well as the quality of health and social services
they receive(Nazroo, 2003; Ouillian et al., 2019; Thomas et al., 2009). In addition,
public policy on immigration and integration policies in host nations can also influ-
ence health and education outcomes and trajectories of immigrants (Small, 2012;
Washbrook et al., 2012).

There are several gaps in the existing literature. First, few studies have looked at
ethnicity, immigrant generation and education outcomes in pre-school age children.
This is likely to be due to limitations of data. For example, in the UK, much contem-
porary research on child development and education uses the large, population-based
Millennium Cohort Study (MCS). However, although the MCS initially over-sam-
pled ethnic minority groups, the sample sizes of these groups are still relatively
small when stratified by ethnicity and finer demographic details (Joshi & Fitzsimons,
2016). Second, some studies on immigrant generations at the national level have
grouped immigrants from all ethnicities or nationalities together as a group (Och-
mann, 2023). This may be problematic as the features of immigration generations
are not static — they are influenced and shaped by social, economic and political poli-
cies and circumstances (Perlmann & Waldinger, 1997). Third, health is an important
aspect of child development and is strongly related to early-life educational attain-
ment (Lodh et al., 2023; Wright et al., 2019), although it has not been considered by
the majority of previous studies on the educational attainment of immigrant children
(Dustmann et al., 2014). Furthermore, many studies on children of immigrants used
cohorts born several decades ago. As demographics of population, education provi-
sion, public policies and ethnic inequalities are changing, it is important to examine
this relationship with a more recent cohort.

In this paper, we examine immigrant generation, ethnicity and early-life education
outcomes using Born in Bradford, a large longitudinal and family birth cohort study.
Bradford is one of the largest cities in the North of England with a population of over
half a million. According to the 2021 Census of England and Wales, it has a large
ethnic minority population (43%), mainly of Pakistani heritage (26%). Thus, the
Bradford setting offers an outstanding opportunity to study the relationships between
immigrant generation and ethnicity. Previous studies from Bradford have found that
British Pakistani children were more likely to be low birthweight and more likely to
be obese but the relationships between ethnicity, immigration generation, child and
family factors and child health in relationship to educational outcomes have not been
explored (Atkinson et al., 2022; Stacey et al., 2016; West et al., 2018). In this paper,
we examine whether there are any differences in early education outcomes between
children of different generations of Pakistani immigrants - and their White British
non-immigrant peers, and go on to examine the influence of potential explanatory
factors of differences.
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2 Methods
2.1 Setting and Study Design

This is a cross-sectional analysis of data from a prospective longitudinal family
cohort. It utilised Born in Bradford (BiB) cohort data and its linked education and
health routine records. BiB is a multi-ethnic family birth cohort study that aims to
study how environmental, psychological and genetic factors influence maternal and
child health and wellbeing (Wright et al., 2013). Almost half of the childbirths are
to mothers of South Asian origin. BiB baseline recruitment took place between 2007
and 2010 at the Bradford Royal Infirmary. Women were recruited at 2628 weeks
gestation. For those consenting, baseline data were collected through an interview
administered questionnaire. BiB cohort is largely representative of the city’s maternal
population during this period (Power et al., 2018). Data on birth and clinical out-
comes was attained from medical and maternity records (Wright et al., 2013). Ethics
approval for the data collection was granted by Bradford Research Ethics Committee
(Ref 07/H1302/112).

2.2 Education Outcomes
2.2.1 Early Years Foundation Stage

Linked BiB education data from schools were used to look at education outcomes
of BiB children. To measure school readiness, we used the Early Years Foundation
Stage (EYFS) profile. This framework sets the statutory standards for the develop-
ment of children from birth to age five in England. By law, all registered education
providers must complete the EYFS profile assessment in the last school term before
children reach age five years (the first year of compulsory education in England).
EYES profiles consisted of 17 early learning goals (ELGs) across seven domains,
consisting of the following domains: communication and language development (3
ELGs), physical development (2 ELGs), personal, social and emotional development
(3 ELGs), literacy (2 ELGs), mathematics (2 ELGs), understanding of the world (3
ELGs), expressive arts and design (2 ELGs). These goals were assessed primarily by
the teachers’ knowledge of the child from observation, daily activities and events.
For each ELG, there were three levels or grades; emerging, expected and exceeding.
Only communication and language development and literacy have to be assessed in
English. Other dimensions could be assessed using any language. A detailed explana-
tion is provided in the Supplementary Information.

The primary outcome for this study was “not achieving a ‘Good level of develop-
ment (GLD)’”, defined as children not having achieved at least the expected level for
the ELGs in all of personal, social and emotional development, physical develop-
ment, communication and language, mathematics and literacy at the end of Recep-
tion Year. To operationalise GLD, we first coded each of the five domains from their
respective ELGs as ‘below expected level” or ‘expected level and above’. For each
domain to be coded as expected and above level, all ELGs in that domain reached
at least the expected level. Then GLD was coded as one if all five domains reached
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expected level and above category. EYFS profiles data analysed included assessment
results for each academic year from 2012 to 2016.

2.2.2 National Curriculum Key Stage One

Key Stage 1 mathematics, reading and writing results - an assessment of the child’s
ability completed by seven years of age - were also analysed. For each topic, there
were three categories; below expected standard, at expected standard and above
expected standard. For Key Stage One, the testing framework changed in the 2015—
2016 academic year and, as we had data before and after this change, we standardised
a new set of variables accounting for these changes. Details on the methods used can
be found here (Norris et al., 2018). In this analysis, for each subject, we modelled the
outcome of below expected standard category compared to the rest. Key Stage One
results included assessment for each academic year from 2014 to 2018.

2.3 Immigrant Generations and Ethnicity

The focus of this study is on the children of immigrants rather than immigrant them-
selves, as all BiB children were born in the UK. The BiB baseline questionnaire
records the country of birth of both parents and grandparents. The participant was
given options including England, Northern Ireland, Scotland, Wales, Chanel Island,
Isle of Man, Republic of Ireland, Czech Republic, Poland, Slovakia, Bangladesh,
India, Pakistan, Sri Lanka, Philippines, Don’t know and Other. Based on these ques-
tions, immigrant generation was defined as the following: (1) non-immigrant: parents
and all grandparents were born in the UK (England, Northern Ireland, Scotland and
Wales); (2) first generation: one or both of the parents were born overseas; (3) second
generation: one or more grandparents were born overseas, but parents were born in
the UK.

For information on the ethnicity of the children, records from linked education
data at Reception Year — age 4 to 5 before first year of primary school in England,
were used. In total, ten different ethnic categories were present in the data. How-
ever, the White British and Pakistani ethnic groups accounted for over 80% of the
records (35% White British and 47% Pakistani in BiB baseline data). The third larg-
est group was the mixed ethnic group which accounted for only 6% of the records.
In order to look at ethnicity and immigration generations together, our analytical
sample included all participants from White British and Pakistani ethnic groups who
had information on family immigration history from the baseline questionnaire. Due
to limited number of other ethnic groups in the data and heterogeneity in potential
drivers of differences in outcomes in other ethnic categories, we did not include other
ethnic groups in this study.

2.4 Covariates
As health outcomes are also related to early-life education outcomes and immigrant

generations (Crede et al., 2020; Lodh et al., 2023; Wright et al., 2019) two indica-
tors were included. Low birthweight (<2500 g) was included from linked maternal
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records. We also constructed a variable of total number of discharges from hospital
admissions prior to age 5 years (so before the EYFS assessment). To obtain this, we
used linked Secondary Uses Service data from Bradford Teaching Hospitals Founda-
tion Trust, which is one of two main acute trusts in Bradford District. These data were
extracted in May 2023.

To account for family socioeconomic position (SEP), given its multidimensional
nature, a SEP variable developed by Fairley and colleagues using Latent Class Analy-
sis (LCA) and BiB cohort data was utilised in our analysis (Fairley et al., 2014). This
variable was derived from 19 measures included in the BiB baseline questionnaire,
which covered both parents’ employment status and education levels, subjective pov-
erty, receipt of means tested benefits, up-to-date with bills, ownerships of material
goods and items, and housing tenure. Latent class models with two to ten classes
were fitted. Based on criteria related to LCA model fit, five distinct SEP subclasses
were identified. These included “Least socioeconomically deprived and most edu-
cated”—characterised as both parents are highly educated, mortgaged, not subjectively
poor and materially deprived; “Employed and not materially deprived”- featured as
medium level of education, employed, mortgaged, not subjectively poor and materi-
ally deprived; “Employed and no access to money ”— characterised as employed,
moderately behind bills, mortgage or private renting, moderate subjective poverty
and moderate materially deprived; “Benefits and not materially deprived” — char-
acterised as low current employment, low levels of education, owns house outright,
not subjectively poor and materially deprived, and high receipt of means tested ben-
efits; and finally “Most economically deprived”- characterised as low level of current
employment, low level of education, behind bills, private renting or social housing,
subjectively poor and the highest receipt of means tested benefits. For consistency
with the literature, this study used same labels as described in the paper(Fairley et al.,
2014). In addition, quintiles of the index of multiple deprivation (IMD), a measure of
neighbourhood deprivation for the mother’s place of residence, was included in the
analysis (Duncan et al., 1994; Roux, 2001).

Finally, we used EYFS profile data to record whether English was an additional
language in the home. This was used to indicate language barriers.

2.5 Statistical Analysis

Logistic regressions were used to investigate the associations between education out-
comes in early life and immigration generation. In the analysis of the Early Years
Foundation Stage Profile, we started with a specification which only adjusted for
gender. Model 2 adjusted for sex and the two health indicators, low birthweight and
total number of hospital discharges by the assessment of EYFS. Model 3 adjusted for
sex and family socioeconomic status. Model 4 adjusted for sex and IMD. Model 5
adjusted for sex and English as an additional language reported at the Reception year-
the age between 4 and 5 years. Model 6 was a fully adjusted model. Odds ratios and
95% confidence intervals were reported in all models. To adjust for variations due to
school level differences in education outcomes, school fixed effects were included as
a categorical variable in all models. Complete case analyses were conducted using
Stata 17 (StataCorp).
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2.6 Sensitivity Analysis

As the SEP derived from multiple measures using LCA may have complex inter-
actions with indicators included in our model, an alternative socioeconomic status
measure was used instead as a sensitivity analysis. This included using two variables
- maternal education from the baseline questionnaire and whether the child was in
receipt of free school meals during Reception year.

3 Results
3.1 Descriptive Statistics

The analytical sample size for this paper is 6,352. Table 1 describes sample char-
acteristics and also education outcomes by ethnicity and immigration generations.
In the analytical sample, there were 2,460 (38.7%) Children of White British non-
immigrants, 3,398 (53.5%) children of first-generation Pakistani immigrants and 494
(7.8%) children of second-generation Pakistani immigrants.

Children of Pakistani first-generation immigrants (9.3%) and of second-genera-
tion immigrants (11.9%) had the highest percentage of being in the low birthweight

Table 1 Description of variables by ethnicity and immigration status in BiB cohort

Children of Children of Children of
White British Pakistani Pakistani
Non-immigrant Second GN First GN
Variables list Count % Count % Count %
Male 1242 50.5% 251 50.8% 1688  49.7%
Low birthweight (<2500 g) 126 5.1% 59 11.9% 317 9.3%
Mean SD Mean SD Mean SD
Number of hospital admissions 0.790 1.497 0.829 2.013 00911 2.135
SEP: Least deprived and most educated 356 14.5% 147 29.8% 463 13.6%
SEP: Employed and not materially deprived 830 33.7% 75 15.2% 262 7.7%
SEP: Employed and no access to money 401 16.3% 50 10.1% 510 15.0%
SEP: Benefits and not materially deprived 403 16.4% 174 352% 1621  47.7%
SEP: Most economically deprived 470 19.1% 48 9.7% 542 16.0%
IMD: Most deprived quintile 1205 49.0% 351 71.1% 2778  81.8%
IMD: Second most deprived quintile 581 23.6% 87 17.6% 451 13.3%
IMD: Not in the top two most quintiles 674 27.4% 56 11.3% 169 5.0%
Whether English is an additional language 1 0.0% 271 54.9% 2755  81.1%
Education outcomes
Not achieving Good Level of Development 845 34.3% 176 35.6% 1443 42.5%
% of participants in below expected standard 492 20.0% 77 15.6% 653 19.2%
- KS1 maths
% of participants in below expected standard 495 20.1% 78 15.8% 683 20.1%
- KS1- reading
% of participants in below expected standard 632 25.7% 100 20.2% 797 23.5%
- KS1- writing
Observations 2460 494 3398
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category compared to the White British non-immigrant children (5.1%). Immigrant
groups had slightly higher averages of total number of hospital discharges compared
to the White British non-immigrant group (0.790), with the children of first gen-
eration (0.911) having the highest average numbers. In terms of individual socio-
economic position, children of Pakistani second-generation immigrants (29.8%) had
the largest percentage in the least deprived and most educated category compared to
the children of first-generation Pakistani group (13.6%) and of the White British non-
immigrant group (14.5%).

On the neighbourhood deprivation measure, 81.8% of children from first-gen-
eration Pakistani immigrant families and 71.1% of children of second-generation
Pakistani families lived in the most deprived IMD quintile compared to 49% of the
White British non-immigrant children. As for language barriers, 81.1% of children of
first-generation Pakistani immigrants and 54.9% of the children of second-generation
Pakistani immigrants reported English as an additional language in Reception year.

With respect to education outcomes, children of first-generation Pakistani immi-
grants (42.5%) had higher percentages of not achieving a Good Level of Development
(GLD) in Reception year, while children of second-generation Pakistani immigrants
(35.6%) had similar percentage in not achieving GLD, compared to children of the
White British non-immigrants (34.3%). At Key Stage One, children of second-gener-
ation Pakistani immigrants had the lowest percentages of being in the below expected
standard in all Key Stage One subjects (15.6% in Math, 15.8% in Reading and 20.2%
in Writing). Children of first-generation Pakistani immigrants had similar Key Stage
One results (19.2% in Maths, 20.1% in Reading and 23.5% in Writing) compared to
the White British non-immigrant children (20.0% in Maths, 20.1% in Reading and
25.7% in Writing).

3.2 Associations Between Immigrant Status and Education Outcomes

Tables 2, 3, 4 and 5 report findings from the multivariate analyses. In Table 2, com-
pared to children of White British non-immigrants’ families, only children of first-
generation Pakistani immigrants had a higher odds ratio of not achieving a Good
Level of Development in model 1. Adjusting for health indicators, socioeconomic
factors and neighbourhood deprivation explained little of this disadvantage, as shown
in models 2, 3 and 4. However, this difference was fully explained after adjusting for
language barriers in model 5. Moreover, there were no statistically significant dif-
ferences between children of White British non-immigrants and children of second-
generation Pakistani immigrants in all models.

Key Stage 1 results for reading are shown in Table 3. After adjusting for sex in
model 1, there was an initial advantage for children of second-generation Pakistani
immigrants compared to children of White British non-immigrants. This remained
after adjusting for explanatory factors, although the difference was not significant
in the model that adjusted only for family socioeconomic position (model 3). There
were no statistically significant differences in Key Stage One reading results between
children of first-generation Pakistani immigrants and children of White British
non-immigrants.
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Table 2 Not achieving a good level of development at reception year, logistic models

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex+health Sex+SES Sex+IMD Sex+language Full
indicators
Children of 1.00 1.00 1.00 1.00 1.00 1.00
White British
Non-immigrants
Children of Paki- 1.04 1.02 1.21 1.05 0.89 1.03
stani Second GN
immigrants
[0.80,1.37] [0.78,1.34] [0.92,1.59] [0.80,1.37] [0.67,1.18] [0.77,1.38]
Children of 138" 1377 1.40" 138" 1.09 1.15
Pakistani First GN
immigrants
[1.12,1.72] [1.11,1.70] [1.12,1.75] [1.11,1.71] [0.85,1.41] [0.89,1.49]
Male, Female as ref 2.17"" 219" 227 217" 2.18™ 230"
[1.95,2.42] [1.96,2.45] [2.03,2.54] [1.95,2.42] [1.96,2.43] [2.05,2.57]
Low birthweight 1.53™ 1.50"
(<2500 g): Yes
[1.25,1.87] [1.23,1.84]
Total number of 1.04" 1.03
hospital discharges
[1.00,1.07] [1.00,1.06]
SEP: Least 1.00 1.00
deprived and
most educated as
reference
SEP: Employed 1.25" 1.24"
and not materially
deprived
[1.02,1.54] [1.01,1.53]
SEP: Employed 1.51" 1.46™"
and no access to
money
[1.22,1.86] [1.18,1.81]
SEP: Benefits and 241 231"
not materially
deprived
[2.00,2.91] [1.91,2.80]
SEP: Most eco- 2.84™" 2.74™
nomically deprived
[2.30,3.51] [2.22,3.40]
IMD: Not in the top 1.00 1.00
two most deprived
quintiles as ref
IMD: Second most 0.97 0.89
deprived quintile
[0.78,1.21] [0.71,1.11]
IMD: Most de- 1.20 1.03
prived quintile
[0.98,1.47] [0.84,1.27]
English is an ad- 1417 1.32"

ditional language
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Table 2 (continued)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex-+health Sex+SES Sex+IMD Sex+language Full
indicators

[1.17,1.69] [1.09,1.59]

kok EEEY

Constant 0.19" 0.19™ 0.08"" 0.16™ 0.18 0.08
[0.10,0.37] [0.10,0.36] [0.04,0.17] [0.08,0.32] [0.09,0.34] [0.04,0.16]

Observations 6304 6304 6304 6304 6304 6304

Pseudo R? 0.080 0.083 0.098 0.081 0.082 0.102

Odds ratio reported and 95% CI statistics in brackets * p<0.05 ** p<0.01 *** p<0.001

School fixed effects were also adjusted for in all models

Table 4 reports results on Key Stage One writing. Compared with the White Brit-
ish non-immigrants’ children, Pakistani second-generation immigrants’ children
had lower odds of not achieving expected standards in Key Stage One writing after
adjusting for sex in model 1. This remained after adjusting for health indicators,
neighbourhood deprivation, and language barriers. However, once socioeconomic
position was controlled for in model 3, this advantage was reduced and was no longer
statistically significant. The advantage associated with second-generation Pakistani
immigrants’ children was still present in the fully adjusted model. In addition, there
was a persistent advantage in Key Stage One writing results associated with children
of first-generation Pakistani immigrant families in all models. Adjusting for language
barriers slightly attenuated this relationship in model 5, it remained statistically sig-
nificant in the fully adjusted model.

Table 5 shows the Key Stage One results in maths. There were no differences after
adjusting for sex between children of both first- and second-generation Pakistani
families and children of the White British non-immigrant families in model 1. For
children of the second-generation Pakistani immigrant group, there was a statistically
significant advantage after adjusting for health indicators and language barriers in
models 2 and 5. But this was not statistically significant in the fully adjusted model
6. For children of first-generation Pakistani immigrants, there were no statistically
significant differences compared to children of White British non-immigrant fami-
lies, except for in model 5 where language barrier was adjusted for. No statistically
significant association remained in the fully adjusted model.

In both Early Years Foundation Stage Profiles and Key Stage One results, males
consistently did worse compared to females. Health status (proxied using birthweight
and total number of hospital discharges by the age of five years) also showed statisti-
cally significant and positive associations with all education outcomes. Socioeco-
nomic positions of families showed a statistically significant and positive gradient in
these outcomes. Neighbourhood deprivation measured using IMD was not statisti-
cally significant in most cases after additionally adjusting for other factors includ-
ing socioeconomic position at family level. English as an additional language was a
highly statistically significant predictor for Early Years Foundations Stage results but
this was not the case for Key Stage One results except for maths. The results from
sensitivity analyses in the Supplementary Information were similar to the above.
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Table 3 Key stage one reading results whether or not in the below expected standard, logistic models

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex+health Sex+SES Sex+IMD Sex+language Full
indicators
Children of 1.00 1.00 1.00 1.00 1.00 1.00
White British
Non-immigrants
Children of Paki-  0.62"" 0.60" 0.73 0.61" 0.59™ 0.70
stani Second GN
immigrants
[0.44,0.87] [0.43,0.84] [0.52,1.03] [0.44,0.86] [0.41,0.84] [0.49,1.00]
Children of 0.81 0.80 0.82 0.80 0.76 0.79
Pakistani First GN
immigrants
[0.62,1.05] [0.61,1.03] [0.63,1.06] [0.62,1.04] [0.56,1.03] [0.59,1.08]
Male, Female as ref 1.73"" 1.74™ 1.82" 173" 173" 1.83""
[1.52,1.98] [1.53,1.99] [1.59,2.08] [1.52,1.97] [1.52,1.98] [1.60,2.09]
Low birthweight 1.48" 1.44™
(<2500 g): Yes
[1.17,1.86] [1.13,1.82]
Total number of 1.12" 111"
hospital discharges
[1.04,1.20] [1.03,1.20]
SEP: Least 1.00 1.00
deprived and
most educated as
reference
SEP: Employed 1.25 1.24
and not materially
deprived
[0.95,1.65] [0.94,1.63]
SEP: Employed 1.59" 1.54™
and no access to
money
[1.21,2.11] [1.16,2.04]
SEP: Benefits and 2.69" 2.58"
not materially
deprived
[2.10,3.45] [2.01,3.31]
SEP: Most eco- 3.49™ 3.34™
nomically deprived
[2.67,4.55] [2.55,4.38]
IMD: Not in the top 1.00 1.00
two most deprived
quintiles as ref
IMD: Second most 1.12 1.01
deprived quintile
[0.85,1.46] [0.77,1.33]
IMD: Most de- 131" 1.08
prived quintile
[1.01,1.69] [0.83,1.40]
English is an ad- 1.10 1.02

ditional language
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Table 3 (continued)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex-+health Sex+SES Sex+IMD Sex+language Full
indicators
[0.88,1.38] [0.81,1.28]

Constant 0.34" 0.32" 0.14™ 0.26™" 0.33" 0.12"

[0.17,0.67] [0.16,0.63] [0.07,0.28] [0.13,0.54] [0.16,0.65] [0.06,0.26]
Observations 6237 6237 6237 6237 6237 6237
Pseudo R2 0.054 0.063 0.077 0.055 0.054 0.085

Odds ratio reported and 95% confidence interval statistics in brackets * p<0.05 ** p<0.01 *** p<0.001

School fixed effects were also adjusted for in all models
4 Discussion

This paper examined the relationship between ethnicity, immigrant generation, and
early-life education outcomes in a large birth cohort in the UK. Using linked educa-
tion and health data, we looked at two ethnic groups, Pakistani and White British, and
found that immigrant generation, as well as ethnicity, was associated with early-life
education outcomes. For the Early Years Foundation Stage Profile measured between
ages four and five years, children of first-generation Pakistani immigrants were dis-
advantaged relative to their White British (non-immigrant) counterparts. This was
largely related to the language barriers. There were no significant differences between
children of second-generation Pakistani families and children of White British non-
immigrant families in the Early Years Foundation Stage Profile. At Key Stage One,
compared to their White British non-immigrant peers, children of second-generation
Pakistani immigrant families had better odds of achieving expected standards in
reading and writing in most models except for fully adjusted models and models that
adjusted for family socioeconomic position, but not in maths. Children of first-gener-
ation Pakistani immigrant families had no differences compared to children of White
British non-immigrant families in Key Stage One reading and maths. Nevertheless,
children of first-generation Pakistani immigrants had a persistent advantage in Key
Stage One writing and our models explained little of this advantage.

Our finding that children of first-generation Pakistani immigrants had a disadvan-
tage in Early Years Foundation Stage Profile results were largely due to language
barriers. A previous study looked at children of immigrant parents in Australia, Can-
ada, the United Kingdom and the United States aged between four and five years
and found these children underperformed in vocabulary tests, but were not generally
disadvantaged in nonverbal cognitive domains, and they found this was largely due
to language barriers (Washbrook et al., 2012). At Key stage One, this disadvantage
related to children of firs-generation Pakistani immigrants largely disappeared and
there was an unexplained advantaged in Key Stage One writing results associated
with this group. This might be due to unobserved factors in this study such as cul-
tural factors such as valuing education (Abbas, 2007). Additionally, studies from
other countries also documented a rapid catch-up in academic achievement gap dur-
ing elementary school from early childhood or school entry related to the children
of immigrants, especially with those whose first language was different from host
countries (Han, 2008; Worswick, 2004). This may partly be attributed to school level
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Table 4 Key stage 1 writing results whether or not in the below expected standard, logistic models

Model 2 Model 3 Model 4 Model 5 Model 6
Sex+health Sex+SES Sex+IMD Sex+language Full
indicators
Children of 1.00 1.00 1.00 1.00 1.00
White British
Non-immigrants
Children of Paki- 0.63** 0.76 0.65%* 0.60** 0.70*
stani Second GN
immigrants
[0.46,0.87] [0.55,1.04] [0.47,0.89] [0.43,0.83] [0.50,0.99]
Children of 0.74* 0.76* 0.75% 0.67** 0.70*
Pakistani First GN
immigrants
[0.58,0.95] [0.60,0.98] [0.59,0.96] [0.50,0.89] [0.52,0.93]
Male, Female as ref 2.02%** 2.10%** 2.01%** 2.01%** 2. 11%%*
[1.78,2.28] [1.86,2.38] [1.77,2.27] [1.78,2.28] [1.86,2.39]
Low birthweight 1.32% 1.30%*
(<2500 g): Yes
[1.05,1.66] [1.03,1.63]
Total number of 1.12%* 1.11**
hospital discharges
[1.04,1.20] [1.03,1.19]
SEP: Least 1.00 1.00
deprived and
most educated as
reference
SEP: Employed 1.25 1.24
and not materially
deprived
[0.98,1.61] [0.96,1.59]
SEP: Employed 1.63%** 1.56%**
and no access to
money
[1.27,2.09] [1.21,2.00]
SEP: Benefits and 2. 4THH* 2.34%%*
not materially
deprived
[1.98,3.09] [1.87,2.93]
SEP: Most eco- 3.10%** 2.93%%*
nomically deprived
[2.43,3.96] [2.29,3.75]
IMD: Not in the top 1.00 1.00
two most deprived
quintiles as ref
IMD: Second most 1.30* 1.19
deprived quintile
[1.01,1.67] [0.92,1.53]
IMD: Most de- 1.45%* 1.23
prived quintile
[1.15,1.84] [0.97,1.56]
English is an ad- 1.20 1.11

ditional language
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Table 4 (continued)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex-+health Sex+SES Sex+IMD Sex+language Full
indicators

[0.97,1.48] [0.90,1.38]

Constant 0.30%#%  028%F% (. [3%rE (2]Fx (28w 0.10%**
[0.15,0.60] [0.14,0.57] [0.06,0.27] [0.10,0.44] [0.14,0.57] [0.05,0.22]

Observations 6272 6272 6272 6272 6272 6272

Pseudo R2 0.062 0.069 0.081 0.064 0.063 0.088

Odds ratio reported and 95% confidence interval statistics in brackets * p<0.05 ** p<0.01 *** p<0.001

School fixed effects were also adjusted for in all models

factors, such as school resources including provision of additional languages support,
learning and teaching environment(Han, 2008).

The improved academic performance of children of second-generation Pakistani
immigrants may reflect a combination of parental, cultural and economic factors.
Children of second-generation immigrants often benefit from stronger parental sup-
port, which includes emotional encouragement, educational aspirations, and involve-
ment in their children’s education (Karakus et al., 2023). Cultural capital—such as
valuing education, language proficiency, and familiarity with the host country s edu-
cational system— may also positively influence academic outcomes(Jager, 2011; Sul-
livan, 2001). As our results indicate, language skills are also important and children
of second-generation typically acquire language skills more effectively than their
parents. Proficiency in the host country’s language enhances their ability to engage
in learning and perform well academically. Growing up in a multicultural environ-
ment may provide social support and help children of second-generation immigrants
develop adaptability and resilience - qualities which contribute to their academic
success (Chen et al., 2023; Karakus et al., 2023; Mishra, 2020). Economic factors are
crucial to educational attainment and may explain the improvements seen across gen-
eration (Dustmann & Theodoropoulos, 2010; Pivovarova & Powers, 2019). Children
of second-generation Pakistani families tend to be substantially better off than their
first-generation families and this is reflected in BiB data.

On the contrary to studies found gaps in education attainment between immigrant
children of South Asian origin and White British children (Meunier et al., 2013;
Shapira, 2012), our results looking at the children of Pakistani second-generation
immigrants in the UK here suggested that there were no disadvantages in education
outcomes compared to the White British non-immigrant children. This emphasises
the importance of studying both immigrant generation and ethnicity together when
looking at education and health outcomes.

One novelty of this analysis was that we were able to control for health using
objective data from maternity and hospital records as well as control for measures of
family socioeconomic position and family information on country of birth. In addi-
tion, we not only looked at teacher assessed education outcomes at the Reception
year before formal primary education but also we linked to results at Key Stage
One. There is evidence that teachers’ perceptions of students’ characteristics such as
gender, ethnicity, family socioeconomic status and learning disabilities may affect
assessment of students’ academic ability, teacher-student interactions and teachers’
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Table 5 Key stage one below expected standard in maths

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex+health Sex+SES Sex+IMD Sex+language Full
indicators
Children of 1.00 1.00 1.00 1.00 1.00 1.00
White British
Non-immigrants
Children of Paki-  0.72 0.70" 0.86 0.72 0.62™ 0.73
stani Second GN
immigrants
[0.52,1.01] [0.50,0.98] [0.61,1.21] [0.52,1.01] [0.43,0.89] [0.51,1.06]
Children of 0.92 0.90 0.94 0.91 0.74" 0.78
Pakistani First GN
immigrants
[0.71,1.19] [0.70,1.17] [0.73,1.22] [0.71,1.18] [0.54,1.00] [0.57,1.06]
Male, Female as ref 1.24" 125" 1.28™ 1.24™ 1.24™ 1.29™"
[1.09,1.42] [1.09,1.42] [1.12,1.46] [1.09,1.41] [1.09,1.42] [1.12,1.47]
Low birthweight 1.57 1.53"
(<2500 g): Yes
[1.24,1.98] [1.21,1.94]
Total number of 111" 1.10™
hospital discharges
[1.04,1.18] [1.03,1.17]
SEP: Least 1.00 1.00
deprived and
most educated as
reference
SEP: Employed 1.31 1.29
and not materially
deprived
[1.00,1.74] [0.98,1.71]
SEP: Employed 1.75™ 1.67°""
and no access to
money
[1.33,2.30] [1.26,2.20]
SEP: Benefits and 2517 236"
not materially
deprived
[1.95,3.22] [1.84,3.04]
SEP: Most eco- 3.23™ 3.05™
nomically deprived
[2.47,4.21] [2.33,4.00]
IMD: Not in the top 1.00 1.00
two most deprived
quintiles as ref
IMD: Second most 1.19 1.09
deprived quintile
[0.91,1.56] [0.83,1.43]
IMD: Most de- 1.30" 1.10
prived quintile
[1.00,1.67] [0.85,1.42]
English is an ad- 1.38" 1.29

ditional language
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Table 5 (continued)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sex Sex-+health Sex+SES Sex+IMD Sex+language Full
indicators

[1.09,1.74] [1.02,1.64]

skok sokk

Constant 0.28"" 0.26™" 0.12"" 0.22" 0.25 0.10
[0.14,0.57] [0.13,0.54] [0.05,0.25] [0.10,0.46] [0.12,0.52] [0.04,0.22]

Observations 6244 6244 6244 6244 6244 6244

Pseudo R2 0.052 0.061 0.071 0.053 0.053 0.079

Odds ratio reported and 95% confidence interval statistics in brackets * p<0.05 ** p<0.01 *** p<0.001

School fixed effects were also adjusted for in all models

expectations (Hansen, 2016; Wang et al., 2018). This may also contribute to disad-
vantages associated with children of first-generation Pakistani immigrant families at
Reception year observed in this study.

There are some limitations to this study. We were only able to look at the largest
ethnic group by immigration generation because of the limited sample sizes of other
ethnic groups. Only examining Pakistani group in the same birth cohort and compar-
ing to White British non-immigrant children may allow us to better investigate immi-
gration generation, ethnicity and its relationship with early-life education outcomes.
Because of data limitations, we were unable to include other important confounders
to early-life education outcomes, including factors related to parent-child relation-
ship, parenting behaviours, attendance at early-years education settings and detailed
school level factors. Also we only had access to hospital data from one of the two
hospitals in the district. Further, we relied on self-reported data on immigrant genera-
tion and thus might be prone to recalled bias and other information biases.

This is a single urban setting and we recognise that Bradford may not be represen-
tative of other UK cities. However it shares the same historical demographic patterns
of inward immigration from diverse populations from the industrial revolution to
the late 20th Century as other major northern cities in the UK(Small, 2012). British
Pakistanis are the second largest ethnic minority in the UK and the most likely to live
in income-deprived neighbourhoods so are a particularly important population for
inequalities research. A key strength of this cohort is its detailed recording of gen-
eration and large, well-classified and homogenous British Pakistani population with
linked administrative data.

In conclusion we found that immigrant generation is an independent predictor for
early educational outcomes and that there are different patterns associated with differ-
ent immigrant generations. Our findings suggest that early life policy interventions to
help children of first-generation immigrant with their English language before school
could improve these children’s school readiness.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s12187-024-10190-x.

Author Contributions All authors conceptualised the study. BH drafted a first version of the paper. BH and
JZ conducted the data analysis. JZ, MMW, JW and KP provided supervision during this process and criti-
cally reviewed the manuscript. All authors approved the final version of this manuscript.

@ Springer


https://doi.org/10.1007/s12187-024-10190-x
https://doi.org/10.1007/s12187-024-10190-x

B. Hou et al.

Funding This research received no specific grant from any funding agency in the public, commercial or
not-for-profit sectors.

Declarations
Ethics This research was approved by the Born in Bradford Ethics Committee, reference number SP386
Competing Interests The authors have no relevant financial or non-financial interests to disclose.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References

Abbas, T. (2007). British South asians and pathways into selective schooling: Social class, culture and ethnic-
ity. British Educational Research Journal, 33(1), 75-90. https://doi.org/10.1080/01411920601104474

Abraido-Lanza, A. F., Dohrenwend, B. P., Ng-Mak, D. S., & Turner, J. B. (1999). The latino mortality
paradox: A test of the salmon bias and healthy migrant hypotheses. American Journal of Public
Health, 89(10), 1543—-1548.

Algan, Y., Dustmann, C., Glitz, A., & Manning, A. (2010). The economic situation of first and second-
generation immigrants in france, Germany and the United Kingdom. Economic Journal, 120(542),
F4-F30. https://doi.org/10.1111/1.1468-0297.2009.02338.x

Atkinson, A. L., Hill, L. J. B., Pettinger, K. J., Wright, J., Hart, A. R., Dickerson, J., & Mon-Williams, M.
(2022). Can holistic school readiness evaluations predict academic achievement and special educa-
tional needs status? Evidence from the early Years Foundation Stage Profile. Learning and Instruc-
tion, 77, 101537. https://doi.org/10.1016/j.1earninstruc.2021.101537

Boyle, E. M., Poulsen, G., Field, D. J., Kurinczuk, J. J., Wolke, D., Alfirevic, Z., & Quigley, M. A. (2012).
Effects of gestational age at birth on health outcomes at 3 and 5 years of age: population based cohort
study. Bmj-British Medical Journal, 344, €896. https://doi.org/10.1136/bm;.e896

Camacho, C., Straatmann, V. S., Day, J. C., & Taylor-Robinson, D. (2019). Development of a predictive
risk model for school readiness at age 3 years using the UK Millennium Cohort Study. Bmj Open,
9(6), €024851. https://doi.org/10.1136/bmjopen-2018-024851

Chen, C. M., Bian, F., & Zhu, Y. J. (2023). The relationship between social support and academic engage-
ment among university students: The chain mediating effects of life satisfaction and academic moti-
vation. Bmc Public Health, 23(1). https://doi.org/10.1186/s12889-023-17301-3

Crede, S. H., Mason, S., Such, E., & Jacques, R. M. (2020). Paediatric emergency department utilisation
rates and maternal migration status in the Born in Bradford cohort: A cross-sectional study. Plos
Medicine, 17(3), ¢1003043. https://doi.org/10.1371/journal.pmed. 1003043

Duncan, G. J., Brooksgunn, J., & Klebanov, P. K. (1994). Economic deprivation and early-childhood devel-
opment. Child Development, 65(2), 296-318. https://doi.org/10.1111/j.1467-8624.1994.tb00752.x

Dustmann, C., & Theodoropoulos, N. (2010). Ethnic minority immigrants and their children in Britain.
Oxford Economic Papers, 62(2), 209-233. https://doi.org/10.1093/0ep/gpq004

Dustmann, C., Frattini, T., & Lanzara, G. (2014). Educational achievement of second-generation immi-
grants: An international comparison*. Economic Policy, 27(69), 143—185. https://doi.org/10.1111/j.
1468-0327.2011.00275.x

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/01411920601104474
https://doi.org/10.1111/j.1468-0297.2009.02338.x
https://doi.org/10.1016/j.learninstruc.2021.101537
https://doi.org/10.1136/bmj.e896
https://doi.org/10.1136/bmjopen-2018-024851
https://doi.org/10.1186/s12889-023-17301-3
https://doi.org/10.1371/journal.pmed.1003043
https://doi.org/10.1111/j.1467-8624.1994.tb00752.x
https://doi.org/10.1093/oep/gpq004
https://doi.org/10.1111/j.1468-0327.2011.00275.x
https://doi.org/10.1111/j.1468-0327.2011.00275.x

Immigrant Generation, Ethnicity, and Early-life Education Outcomes:...

Fairley, L., Cabieses, B., Small, N., Petherick, E. S., Lawlor, D. A., Pickett, K. E., & Wright, J. (2014).
Using latent class analysis to develop a model of the relationship between socioeconomic position
and ethnicity: Cross-sectional analyses from a multi-ethnic birth cohort study [; Research Support,
Non-U.S. Gov’t]. BMC Public Health, 14, 835. https://doi.org/10.1186/1471-2458-14-835

Garcia-Reid, P., Peterson, C. H., & Reid, R. J. (2015). Parent and teacher support among latino immigrant
youth: Effects on School Engagement and School trouble avoidance. Education and Urban Society,
47(3), 328-343. https://doi.org/10.1177/0013124513495278

Gibson, M. A. (2001). Immigrant adaptation and patterns of acculturation [Editorial Material]. Human
Development, 44(1), 19-23. https://doi.org/10.1159/000057037

Glick, J. E., & Hohmann-Marriott, B. (2007). Academic performance of young children in immigrant
families: The significance of race, ethnicity, and national origins. International Migration Review,
41(2), 371-402. https://doi.org/10.1111/j.1747-7379.2007.00072.x

Green, M. J., Pearce, A., Parkes, A., Robertson, E., & Katikireddi, S. V. (2021). Pre-school childcare and
inequalities in child development. Ssm-Population Health, 14, 100776. https://doi.org/10.1016/j.ss
mph.2021.100776

Gries, T., Redlin, M., & Zehra, M. (2022). Educational Assimilation of First-Generation and Second-Gen-
eration immigrants in Germany. Journal of International Migration and Integration, 23(2), 815-845.
https://doi.org/10.1007/s12134-021-00863-9

Han, W. J. (2008). The academic trajectories of children of immigrants and their School environments.
Developmental Psychology, 44(6), 1572—1590. https://doi.org/10.1037/a0013886

Hansen, K. (2016). The relationship between teacher perceptions of pupil attractiveness and academic
ability. British Educational Research Journal, 42(3), 376-398. https://doi.org/10.1002/berj.3227

Hansen, K., & Jones, E. M. (2010). Age 5 Cognitive Development in England. Child Indicators Research,
3(1), 105-126. https://doi.org/10.1007/s12187-009-9055-5

Hartas, D. (2011). Families’ social backgrounds matter: Socio-economic factors, home learning and young
children’s language, literacy and social outcomes. British Educational Research Journal, 37(6), 893—
914. https://doi.org/10.1080/01411926.2010.506945

Hoffmann, N. I. (2018). Cognitive achievement of children of immigrants: Evidence from the millen-
nium cohort Study and the 1970 British cohort study. British Educational Research Journal, 44(6),
1005-1028. https://doi.org/10.1002/berj.3476

Hou, B., Nazroo, J., Banks, J., & Marshall, A. (2019). Impacts of migration on health and well-being in
later life in China: Evidence from the China health and retirement longitudinal study (CHARLS).
Health & Place. https://doi.org/10.1016/j.healthplace.2019.01.003

Jaeger, M. (2011). Does cultural capital really affect academic achievement? New evidence from combined
sibling and panel data. Sociology of Education, 84, 281-298. https://doi.org/10.1177/00380407114
17010

Joshi, H., & Fitzsimons, E. (2016). The UK Millennium Cohort Study: The making of a multi-purpose
resource for social science and policy in the UK. Longitudinal and Life Course Studies, 7(4), 409—
430. https://doi.org/10.14301/llcs.v7i4.410

Kao, G., & Thompson, J. S. (2003). Racial and ethnic stratification in educational achievement and attain-
ment. Annual Review of Sociology, 29, 417-442. https://doi.org/10.1146/annurev.soc.29.010202.10
0019

Karakus, M., Courtney, M., & Aydin, H. (2023). Understanding the academic achievement of the first- and
second-generation immigrant students: A multi-level analysis of PISA 2018 data. Educational Assess-
ment Evaluation and Accountability, 35(2), 233-278. https://doi.org/10.1007/s11092-022-09395-x

Langenkamp, A. G., & Carbonaro, W. (2018). How School Socioeconomic Status affects achievement
growth across School transitions in Early Educational Careers. Sociology of Education, 91(4), 358—
378. https://doi.org/10.1177/0038040718802257

Lodh, R., Hou, B., Hough, A., Oddie, S., Mason, D., & Wright, J. (2023). Health care utilisation and educa-
tion outcomes of children with rare diseases: A born in Bradford cohort study. European Journal of
Pediatrics. https://doi.org/10.1007/s00431-023-05225-4

Meunier, M., de Coulon, A., Marcenaro-Gutierrez, O., & Vignoles, A. (2013). A longitudinal analysis of
UK second-generation disadvantaged immigrants. Education Economics, 21(2), 105-134. https://do
i.0rg/10.1080/09645292.2011.568605

Mishra, S. (2020). Social networks, social capital, social support and academic success in higher educa-
tion: A systematic review with a special focus on ‘underrepresented’ students. Educational Research
Review, 29. https://doi.org/10.1016/j.edurev.2019.100307

@ Springer


https://doi.org/10.1186/1471-2458-14-835
https://doi.org/10.1177/0013124513495278
https://doi.org/10.1159/000057037
https://doi.org/10.1111/j.1747-7379.2007.00072.x
https://doi.org/10.1016/j.ssmph.2021.100776
https://doi.org/10.1016/j.ssmph.2021.100776
https://doi.org/10.1007/s12134-021-00863-9
https://doi.org/10.1037/a0013886
https://doi.org/10.1002/berj.3227
https://doi.org/10.1007/s12187-009-9055-5
https://doi.org/10.1080/01411926.2010.506945
https://doi.org/10.1002/berj.3476
https://doi.org/10.1016/j.healthplace.2019.01.003
https://doi.org/10.1177/0038040711417010
https://doi.org/10.1177/0038040711417010
https://doi.org/10.14301/llcs.v7i4.410
https://doi.org/10.1146/annurev.soc.29.010202.100019
https://doi.org/10.1146/annurev.soc.29.010202.100019
https://doi.org/10.1007/s11092-022-09395-x
https://doi.org/10.1177/0038040718802257
https://doi.org/10.1007/s00431-023-05225-4
https://doi.org/10.1080/09645292.2011.568605
https://doi.org/10.1080/09645292.2011.568605
https://doi.org/10.1016/j.edurev.2019.100307

B. Hou et al.

Nazroo, J. Y. (2003). The structuring of ethnic inequalities in health: Economic position, racial discrimina-
tion, and racism. American Journal of Public Health, 93(2), 277-284. https://doi.org/10.2105/Ajph
.93.2.277

Nazroo, J., Zilanawala, A., Chen, M., Becares, L., Davis-Kean, P., Jackson, J. S., & Sacker, A. (2018).
Socioemotional wellbeing of mixed race/ethnicity children in the UK and US: Patterns and mecha-
nisms. Ssm-Population Health, 5, 147-159. https://doi.org/10.1016/j.ssmph.2018.06.010

Norris, T., Johnson, W., Petherick, E., Cameron, N., Oddie, S., Johnson, S., & Baker, P. N. (2018). Inves-
tigating the relationship between fetal growth and academic attainment: Secondary analysis of the
born in Bradford (BiB) cohort. International Journal of Epidemiology, 47(5), 1475-1484. https://do
i.org/10.1093/ije/dyy157

Ochmann, N. (2023). Wages of UK immigrant men across generations: Who catches up? Oxford Economic
Papers-New Series. https://doi.org/10.1093/oep/gpad006

OECD (2010). Executive summary, in PISA 2009 results: Overcoming social background: Equity in learn-
ing opportunities and outcomes (Volume II). OECD Publishing. Retrieved July 29 from https://doi.o
1rg/10.1787/9789264091504-2-en

Ogbu, J. U., & Simons, H. D. (1998). Voluntary and involuntary minorities: A cultural-ecological theory
of school performance with some implications for education. Anthropology & Education Quarterly,
29(2), 155-188. https://doi.org/10.1525/a¢q.1998.29.2.155

Ouillian, L., Heath, A., Pager, D., Midtboen, A., Fleischmann, F., & Hexel, O. (2019). Do some countries
discriminate more than others? Evidence from 97 field experiments of racial discrimination in hiring.
Sociological Science, 6, 467-496. https://doi.org/10.15195/v6.al18

Perlmann, J., & Waldinger, R. (1997). Second generation decline? Children of immigrants, past and present
a reconsideration. International Migration Review, 31(4), 893-922. https://doi.org/10.2307/2547418

Pettinger, K. J., Kelly, B., Sheldon, T. A., Mon-Williams, M., Wright, J., & Hill, L. J. B. (2020). Starting
school: Educational development as a function of age of entry and prematurity. Archives of Disease
in Childhood, 105(2), 160—165. https://doi.org/10.1136/archdischild-2019-317124

Pickett, K. E., Shaw, R. J., Atkin, K., Kiernan, K. E., & Wilkinson, R. G. (2009). Ethnic density effects
on maternal and infant health in the Millennium Cohort Study. Social Science & Medicine, 69(10),
1476-1483. https://doi.org/10.1016/j.socscimed.2009.08.031

Pillas, D., Marmot, M., Naicker, K., Goldblatt, P., Morrison, J., & Pikhart, H. (2014). Social inequalities
in early childhood health and development: A european-wide systematic review. Pediatric Research,
76(5), 418-424. https://doi.org/10.1038/pr.2014.122

Pivovarova, M., & Powers, J. M. (2019). Generational status, immigrant concentration and academic
achievement: Comparing first and second-generation immigrants with third-plus generation students.
Large-Scale Assessments in Education, 7. https://doi.org/10.1186/s40536-019-0075-4

Portes, A., & Rivas, A. (2011). The adaptation of migrant children [Comparative Study;;Review]. The
Future of Children, 21(1), 219-246.

Portes, A., & Rumbaut, R. G. (2005). Introduction: The second generation and the children of immigrants
longitudinal study. Ethnic and Racial Studies, 28(6), 983-999. https://doi.org/10.1080/0141987050
0224109

Power, M., Uphoft, E. P., Stewart-Knox, B., Small, N., Doherty, B., & Pickett, K. E. (2018). Food inse-
curity and socio-demographic characteristics in two UK ethnic groups: An analysis of women in the
born in Bradford cohort. Journal of Public Health, 40(1), 32-40. https://doi.org/10.1093/pubmed/f
dx029

Roux, A. V. D. (2001). Investigating neighborhood and area effects on health. American Journal of Public
Health, 91(11), 1783-1789. https://doi.org/10.2105/ajph.91.11.1783

Rumbaut, R. G. (2004). Ages, life stages, and generational cohorts: Decomposing the immigrant first and
second generations in the United States. International Migration Review, 38(3), 1160-1205.

Schleicher, A. (2006). Where immigrant students succeed: A comparative review of performance and
engagement in PISA 2003 1. Intercultural Education, 17(5), 507-516. https://doi.org/10.1080/146
75980601063900

Shapira, M. (2012). An exploration of differences in Mathematics Attainment among immigrant pupils in
18 OECD Countries. European Educational Research Journal, 11(1), 68-95. https://doi.org/10.230
4/eerj.2012.11.1.68

Small, N. (2012). Infant mortality and migrant health in babies of pakistani origin born in Bradford, UK.
Journal of Intercultural Studies, 33(5), 549-564. https://doi.org/10.1080/07256868.2012.701610

@ Springer


https://doi.org/10.2105/Ajph.93.2.277
https://doi.org/10.2105/Ajph.93.2.277
https://doi.org/10.1016/j.ssmph.2018.06.010
https://doi.org/10.1093/ije/dyy157
https://doi.org/10.1093/ije/dyy157
https://doi.org/10.1093/oep/gpad006
https://doi.org/10.1787/9789264091504-2-en
https://doi.org/10.1787/9789264091504-2-en
https://doi.org/10.1525/aeq.1998.29.2.155
https://doi.org/10.15195/v6.a18
https://doi.org/10.2307/2547418
https://doi.org/10.1136/archdischild-2019-317124
https://doi.org/10.1016/j.socscimed.2009.08.031
https://doi.org/10.1038/pr.2014.122
https://doi.org/10.1186/s40536-019-0075-4
https://doi.org/10.1080/01419870500224109
https://doi.org/10.1080/01419870500224109
https://doi.org/10.1093/pubmed/fdx029
https://doi.org/10.1093/pubmed/fdx029
https://doi.org/10.2105/ajph.91.11.1783
https://doi.org/10.1080/14675980601063900
https://doi.org/10.1080/14675980601063900
https://doi.org/10.2304/eerj.2012.11.1.68
https://doi.org/10.2304/eerj.2012.11.1.68
https://doi.org/10.1080/07256868.2012.701610

Immigrant Generation, Ethnicity, and Early-life Education Outcomes:...

Spencer, N. J., Ludvigsson, J., You, Y. Y., Francis, K., Abu Awad, Y., Markham, W., & Grp, E. C. (2022).
Household income and maternal education in early childhood and activity-limiting chronic health
conditions in late childhood: Findings from birth cohort studies from six countries. Journal of Epide-
miology and Community Health, 76(11), 939-948. https://doi.org/10.1136/jech-2022-219228

Stacey, T., Prady, S., Haith-Cooper, M., Downe, S., Simpson, N., & Pickett, K. (2016). Ethno-specific risk
factors for adverse pregnancy outcomes: Findings from the born in Bradford Cohort Study. Maternal
and Child Health Journal, 20(7), 1394—1404. https://doi.org/10.1007/s10995-016-1936-x

Strand, S. (2021). Ethnic, socio-economic and sex inequalities in educational achievement at age 16.
Commission on Ethnic and Racial Disparities (CRED). Retrieved July 29 from https:/www.gov.uk
/government/publications/the-report-of-the-commission-on-race-and-ethnic-disparities-supporting-r
esearch/ethnic-socio-economic-and-sex-inequalities-in-educational-achievement-at-age-16-by-prof
essor-steve-strand

Sullivan, A. (2001). Cultural capital and educational attainment. Sociology-the Journal of the British Soci-
ological Association, 35, 893-912.

Sullivan, A., Moulton, V., & Fitzsimons, E. (2021). The intergenerational transmission of language skill.
British Journal of Sociology, 72(2), 207-232. https://doi.org/10.1111/1468-4446.12780

Thomas, O., Caldwell, C., Faison, N., & Jackson, J. (2009). Promoting academic achievement: The role
of racial identity in buffering perceptions of teacher discrimination on academic achievement among
African American and caribbean black adolescents. Journal of Educational Psychology, 101, 420—
431. https://doi.org/10.1037/a0014578

Tran, V. C,, Lee, J., & Huang, T. J. (2019). Revisiting the Asian second-generation advantage. Ethnic and
Racial Studies, 42(13), 2248-2269. https://doi.org/10.1080/01419870.2019.1579920. Article Unsp
1579920.

van de Werfhorst, H. G., & Heath, A. (2019). Selectivity of Migration and the Educational disadvantages
of Second-Generation immigrants in ten host societies. European Journal of Population = Revue
europeenne de demographie, 35(2), 347-378. https://doi.org/10.1007/s10680-018-9484-2

van Ours, J. C., & Veenman, J. (2003). The educational attainment of second-generation immigrants in
the Netherlands. Journal of Population Economics, 16(4), 739—753. https://doi.org/10.1007/s0014
8-003-0147-0

Wang, S., Rubie-Davies, C., & Meissel, K. (2018). A systematic review of the teacher expectation litera-
ture over the past 30 years. Educational Research and Evaluation, 24, 124-179. https://doi.org/10.1
080/13803611.2018.1548798

Washbrook, E., Waldfogel, J., Bradbury, B., Corak, M., & Ghanghro, A. A. (2012). The development of
young children of immigrants in sustralia, Canada, the United Kingdom, and the United States. Child
Development, 83(5), 1591-1607. https://doi.org/10.1111/j.1467-8624.2012.01796.x

West, J., Kelly, B., Collings, P. J., Santorelli, G., Mason, D., & Wright, J. (2018). Is small size at birth
associated with early childhood morbidity in white British and Pakistani origin UK children aged
0-3? Findings from the born in Bradford cohort study. Bmc Pediatrics, 18, 22. https://doi.org/10.11
86/s12887-018-0987-0

Worswick, C. (2004). Adaptation and inequality: Children of immigrants in Canadian schools. Canadian
Journal of Economics-Revue Canadienne D Economique, 37(1), 53—77. https://doi.org/10.1111/j.00
08-4085.2004.003_1.x

Wright, J., Small, N., Raynor, P., Tuffnell, D., Bhopal, R., Cameron, N., & Sci, B. B., C (2013). Cohort
Profile: The born in Bradford multi-ethnic family cohort study. International Journal of Epidemiol-
ogy, 42(4), 978-991. https://doi.org/10.1093/ije/dys112

Wright, J., Hayward, A., West, J., Pickett, K., McEachan, R., Mon-Williams, M., & Sheldon, T. (2019).
ActEarly: A city Collaboratory approach to early promotion of good health and wellbeing [version
1; peer review: 2 approved]. Wellcome Open Research, 4(156). https://doi.org/10.12688/wellcomeo
penres.15443.1

Zilanawala, A., Sacker, A., Nazroo, J., & Kelly, Y. (2015). Ethnic differences in children’s socioemotional
difficulties: Findings from the millennium cohort study. Social Science & Medicine, 134, 95-106.
https://doi.org/10.1016/j.socscimed.2015.04.012

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer


https://doi.org/10.1136/jech-2022-219228
https://doi.org/10.1007/s10995-016-1936-x
https://www.gov.uk/government/publications/the-report-of-the-commission-on-race-and-ethnic-disparities-supporting-research/ethnic-socio-economic-and-sex-inequalities-in-educational-achievement-at-age-16-by-professor-steve-strand
https://www.gov.uk/government/publications/the-report-of-the-commission-on-race-and-ethnic-disparities-supporting-research/ethnic-socio-economic-and-sex-inequalities-in-educational-achievement-at-age-16-by-professor-steve-strand
https://www.gov.uk/government/publications/the-report-of-the-commission-on-race-and-ethnic-disparities-supporting-research/ethnic-socio-economic-and-sex-inequalities-in-educational-achievement-at-age-16-by-professor-steve-strand
https://www.gov.uk/government/publications/the-report-of-the-commission-on-race-and-ethnic-disparities-supporting-research/ethnic-socio-economic-and-sex-inequalities-in-educational-achievement-at-age-16-by-professor-steve-strand
https://doi.org/10.1111/1468-4446.12780
https://doi.org/10.1037/a0014578
https://doi.org/10.1080/01419870.2019.1579920
https://doi.org/10.1007/s10680-018-9484-2
https://doi.org/10.1007/s00148-003-0147-0
https://doi.org/10.1007/s00148-003-0147-0
https://doi.org/10.1080/13803611.2018.1548798
https://doi.org/10.1080/13803611.2018.1548798
https://doi.org/10.1111/j.1467-8624.2012.01796.x
https://doi.org/10.1186/s12887-018-0987-0
https://doi.org/10.1186/s12887-018-0987-0
https://doi.org/10.1111/j.0008-4085.2004.003_1.x
https://doi.org/10.1111/j.0008-4085.2004.003_1.x
https://doi.org/10.1093/ije/dys112
https://doi.org/10.12688/wellcomeopenres.15443.1
https://doi.org/10.12688/wellcomeopenres.15443.1
https://doi.org/10.1016/j.socscimed.2015.04.012

B. Hou et al.

Authors and Affiliations

Bo Hou'*3® . James Nazroo* - John Wright' - Mark Mon-Williams® - Kate
E. Pickett®
< Bo Hou

b.hou@ucl.ac.uk

' Bradford Institute for Health Research, Bradford Royal Infirmary, Bradford BD9 6RJ, UK

Division of Surgery & Interventional Science, University College London, Charles Bell
House, 43-45 Foley Street, W1W 7JN London, UK

Leicester Medical School, The University of Leicester, George Davies Centre, Lancaster
Road, Leicester LE1 7THA, UK

Department of Sociology, The University of Manchester, Oxford Road,
Manchester M13 9PL, UK

5 School of Psychology, University of Leeds, Leeds LS2 9JT, UK
®  Department of Health Sciences, University of York, Heslington, York YO10 5DD, UK

@ Springer


http://orcid.org/0000-0001-5337-6560

	﻿Immigrant Generation, Ethnicity, and Early-life Education Outcomes: Evidence from the Born in Bradford Family Cohort Study
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Methods
	﻿2.1﻿ ﻿Setting and Study Design
	﻿2.2﻿ ﻿Education Outcomes
	﻿2.2.1﻿ ﻿Early Years Foundation Stage
	﻿2.2.2﻿ ﻿National Curriculum Key Stage One


	﻿2.3﻿ ﻿Immigrant Generations and Ethnicity
	﻿2.4﻿ ﻿Covariates
	﻿2.5﻿ ﻿Statistical Analysis
	﻿2.6﻿ ﻿Sensitivity Analysis
	﻿3﻿ ﻿Results
	﻿3.1﻿ ﻿Descriptive Statistics
	﻿3.2﻿ ﻿Associations Between Immigrant Status and Education Outcomes

	﻿4﻿ ﻿Discussion
	﻿References


