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Abstract

This study investigates the relationship between parental social class and young people’s school examinations in England. This study uses a specialist data resource from the UK Household Longitudinal Study (Understanding Society) and linked administrative data from the National Pupil Database. The main aims are to better understand the effects of parental social class on Key Stage 2 results in primary school (at age 11) and General Certificate of Secondary Education (GCSE) results in secondary school (at age 16) (i.e. two critical stages in a pupil’s educational life course). There is a strong positive association between pupils’ Key Stage 2 scores and GCSE scores. There are significant parental social class inequalities in GCSE outcomes, and these divisions have clearly opened up by the end of primary school. This result is consequential for the development of policies that are designed to tackle social inequalities.

Introduction

Over the course of the 20th century there have been many changes to educational credentials in Britain, but the importance of school qualifications persists (Noah and Eckstein, 1992). The qualifications that English pupils gain at school are strong determinants of participation in post-compulsory education (Payne, 2000), youth unemployment (Rice, 1999), and future labour market experiences (Jones et al., 2003, Babb, 2005).
A wealth of studies within the sociology of education have consistently reported the overall finding that children growing up within families in less advantaged social classes, generally have less positive outcomes in education (Hargreaves, 1967, Ford, 1969, Wedge and Prosser, 1973, Willis, 1977, Corrigan, 1979, Halsey et al., 1980). Empirical studies that have focussed on parental social class and filial outcomes in school qualifications report the finding that pupils from families that are in less advantaged social classes, on average, have less favourable outcomes (Connolly, 2006, Demack et al., 2000, Drew, 1995, Drew et al., 1992, Gayle et al., 2002, Gayle et al., 2016, Stopforth et al., 2021). The study of social class inequalities in school qualifications is sociologically important because it can offer insights into better understanding social inequalities in education and the labour market, and contribute to the broader understanding of the reproduction of social inequalities. 
This study investigates the relationship between parental social class and school examinations. The work is theoretically located within an educational life course perspective (see Giele and Elder, 1998). The focus of this study is to examine parental social class effects on outcomes in both primary school (at age 11), and later in secondary school (at age 16). Historically, the UK data portfolio has included large-scale nationally representative birth cohort study datasets that provide detailed data that would be suitable for this study. However, gaps in data collection have led to an absence of data on some educational cohorts. Gayle (2005) suggested that household panel data may provide an alternative for youth research where birth cohort data are unavailable. In this study, we analyse household panel data from the UK Household Longitudinal Study (Understanding Society) (see Buck and McFall, 2011).
An increasing amount of social science research is being undertaken using administrative data (Woollard, 2014). The National Pupil Database (NPD) is an administrative data resource curated by the Department for Education (for an outline see Jay et al., 2019). A fundamental limitation of the NPD for undertaking sociological research is that it is a set of purely administrative records and does not contain the vector of explanatory variables that are routinely collected in social surveys. This is a common limitation of administrative datasets (Playford et al., 2016). A specific challenge for studying social inequalities in education is that the NPD does not include sociological measures such as parental social class and parental education. An innovation of this study is that we analyse a special set of data on young people within the Understanding Society - the UK Household Longitudinal Study (UKHLS). We combine information collected within the survey with linked administrative data from the National Pupil Database (NPD). 
This study makes an original contribution by including an established sociological measure of social class in a comprehensive analysis of educational outcomes in primary school (age 11, Key Stage 2). In existing studies, a range of ad hoc measures of socio-economic factors have been deployed. These measures do not have established or recognised standards and they are not clearly documented. Therefore, it is extremely difficult for other researchers to replicate these studies. Freese and Peterson (2017) advocate sociological enterprises which aim to test the generalisability of empirical results. An innovative aspect of this study is that we evaluate the generalisability of existing results on social inequalities in educational outcomes using previously under-analysed data. Administrative educational records (covering the period 2009 to 2013) have been linked to the UKHLS. The UKHLS data provides a range of explanatory variables, including a sociological measure of parental social class. Social class is not available in the administrative educational dataset, which only contains proxy measures (e.g. the eligibility for Free School Meals).
The principle aims of this study are to better understand the effects of parental social class in both primary school and later in secondary school (i.e. two critical stages in a pupil’s educational life course), and to more firmly identify when social class inequalities emerge. Inherently, this requires longitudinal (i.e. repeated contacts) data with the same individuals. The secondary aim of the study is to make a contribution to the more general understanding of the production and reproduction of social class inequalities and social divisions in modern Britain (see Platt, 2019).


Social Class Inequalities in School Assessments 

There is a long-standing tradition of sociological inquiries into social class inequalities in education (see Corrigan, 1979, Halsey et al., 1980, Hargreaves, 1967, Lacey, 1971, Wedge and Prosser, 1973, Willis, 1977). Social class schemes are widely used in sociological research and can generally be regarded as measures that divide the population into unequally rewarded categories (Crompton, 2008). There are many sociological measures of social class that could be deployed in empirical analyses (see Lambert and Bihagen, 2014). There is strong methodological advice warning researchers not to develop their own measures (Connelly et al., 2016a). In the analyses that follow, we employ the UK National Statistics Socio-Economic Classification (NS-SEC). NS-SEC is the official UK social class measure, and it is widely used in social research. NS-SEC is an occupation-based social class measure. Occupations are the most important indicators of individuals’ economic lives in terms of income security, short-term income stability, and longer-term income prospects (Goldthorpe and Mcknight 2004). NS-SEC provides a stable and parsimonious measure of parental social class (Rose and Pevalin, 2003). A great deal of theoretical groundwork and empirical testing has been directed towards developing this classification scheme, and there are agreed and documented standards for using the measure in social research (Office for National Statistics, 2010).

The 1988 Education Reform Act introduced General Certificates of Secondary Education (GCSEs) (Department for Education, 1985). There are a number commentaries on the reform of school qualification in England which offer some insights into the wider political context (see, for example, Radnor, 1988, Chitty, 2000). GCSEs are the standard qualifications undertaken in England in school Year 11, when pupils are usually aged 15 or 16. GCSE results receive analytical attention in academic and policy circles because they are the first major branching point in a young person’s educational career and they play a critical role in determining future pathways in education and employment (Playford and Gayle, 2016). Results in school GCSEs have steadily improved since their introduction (Department for Education and Skills, 2007). However, social class inequalities in school GCSE outcomes persist (Connolly, 2006, Demack et al., 2000, Drew, 1995, Drew et al., 1992, Gayle et al., 2002, Gayle et al., 2016, Stopforth et al., 2021).
The 1988 Education Reform Act also reorganised the curriculum, and school education was divided into ‘Key Stages’ with Standard Assessment Tests (SATs) at ages 7 and 11 (Withey and Turner, 2015). Key Stage Standard Assessments are formal tests that are administered by the Department for Education and the results are deposited within the National Pupil Database (NPD). The NPD does not contain a measure of parental social class. Therefore, in isolation the NPD cannot be used to study social class inequalities in school assessments. 
Analyses of administrative data tend to involve repeated cross-sections by academic year (for example, see the annual statistical releases of Key Stage 4 performance[endnoteRef:1]). A number of studies have conducted analyses at the local authority level to examine educational inequalities between the formal Key Stages of the English school system. Strand (1997), Sammons and Smees (1998), and Strand (1999) studied outcomes at ages 4 and 7. Strand (2014b) studied ages 7 and 11. Sammons (1995), Sammons et al. (1995), Goldstein and Sammons (1997), and Smees et al. (2002) studied to age 16. Overall, these studies identified strong social inequalities in test results at all stages of schooling. Crawford et al. (2017) analysed linked administrative educational data for a single cohort of young people and reported that socio-economic gaps existed at every educational stage. They reported that the gap widened most substantially between Key Stage 2 (age 11) and Key Stage 4 (age 16), which is evidence of inequalities increasing over the course of secondary schooling.  [1:  For example, the latest statistical release for academic year 2022/23, available at https://explore-education-statistics.service.gov.uk/find-statistics/key-stage-4-performance [last accessed 14th October 2024].] 

The absence of a formal sociological measure of social class in these administrative datasets has been a fundamental limitation for studying social inequalities in educational outcomes. As a pragmatic solution, studies have made use of proxy indicators of social class, such as the eligibility of Free School Meals. This measure has an inherent weakness because Free School Meals are only available to pupils who live in families with very low incomes and who have claimed this benefit (Gorard, 2012). Eligibility for Free School Meals is a partial indicator of extreme relative poverty, and a number of researchers have concluded that in practice it is a poor proxy measure of social class (Taylor, 2018, Hobbs and Vignoles, 2007, Perry, 2010). Concomitantly, in the absence of detailed parental social class measures some researchers have used area-level deprivation indices (Crawford et al., 2017, Hamnett et al., 2007). Neighbourhoods in England are often socially and economically diverse, and geographical measures of deprivation are questionable substitutes for detailed social class measures (Deas et al., 2003). We theorise that these proxy indicators are sub-optimal and are far less comprehensive than more detailed formal sociological measures of social class.
Social class inequalities in education have been studied using longitudinal, nationally-representative social survey data (see Strand, 2014a, Elliot Major and Parsons, 2022, Dearden et al., 2011, Chowdry et al., 2011, Gregg and Washbrook, 2011). A notable feature of these longitudinal analyses is that despite the availability of detailed sociological measures of social class within the datasets, many studies do not include social class measures in standard, recognised, or agreed upon formats. For example, Elliot Major and Parsons (2022) analysed the Millennium Cohort Study and operationalised socio-economic position but did not incorporate a measure of occupational social class. By contrast, Strand (2014a) analysed the Longitudinal Study of Young People in England and derived a standardised socio-economic index (with a mean of 0 and standard deviation of 1) which comprised an 8-category version of the National Statistics Socio-Economic Classification (NS-SEC) for the ‘head of household’, parental education, Free School Meal eligibility, home ownership, and neighbourhood deprivation. Our theoretical point of departure is that using an established and robust sociological measures of social class is desirable for clearly illuminating social class inequalities.

In a coordinated Special Issue, Chowdry et al. (2011), Dearden et al. (2011), and Gregg and Washbrook (2011) derived comparable socio-economic indices using log equivalised household income, experiences of financial difficulty, maternal and paternal (occupation-based) class, and housing tenure. These three studies analysed data from the Avon Longitudinal Study of Parents and Children (Gregg and Washbrook, 2011), the Millennium Cohort Study (Dearden et al., 2011), and the Longitudinal Study of Young People in England (Chowdry et al., 2011). The development of a socio-economic index for comparative analyses could potentially be insightful.[endnoteRef:2] Unfortunately, the original research teams did not include suitable documentation to indicate which variables were selected or how the variables (particularly the measures of social class[endnoteRef:3]) were coded. This prevents other researchers from duplicating the original analyses, and from using the index in other analyses. [2:  Although in practice, their interpretation was concentrated on the top and bottom quintiles (i.e. between the most and least disadvantaged), which in our view does not capitalise upon the full analytical potential of an index.]  [3:  In their description of the variables in their composite measures, Gregg and Washbrook (2011) mention ‘mother’s and father’s social class (2 variables)’, and Chowdry et al (2011) mention ‘mother’s and father’s occupational class at age 14’ only, and therefore it is not clear which measures of occupation-based class were used. Similarly, Dearden et al (2011) do not explicitly mention NS-SEC, but they present descriptive statistics of a 5-category NS-SEC measure which we might assume was used in their composite score.] 


In this study, we analyse educational test scores at age 11 and school GCSE outcomes at age 16. The benefits of using recognised social class measures, which have agreed upon and documented formats in order to ensure comparability, has long been recognised (see Bechhofer, 1969). Therefore, in this study we use the UK National Statistics Socio-Economic Classification (NS-SEC) (Rose and Pevalin, 2003). 
Longitudinal Data Infrastructure in England 

The study of social inequalities across the educational life course inherently requires longitudinal (i.e. repeated contacts) data. The UK data infrastructure has a number of important data resources which can be used to study educational outcomes. The large nationally representative birth cohort studies are important elements of the UK data portfolio and support a wide range of analyses on individual development. The birth cohort studies have facilitated inquiries into the relationship between social origins, educational experiences, educational outcomes, and outcomes in adult life. 

The timing of the British birth cohorts has been uneven. The National Survey of Health and Development 1946, the National Child Development Study 1958, and the British Birth Cohort Study 1970 were conducted 12 years apart, with an aim to provide broadly comparable birth cohorts for each generation following the Second World War. The next birth cohort study planned for 1982 was not established. There was a gap of 30 years before the Millennium Cohort Study was initiated in 2000-2002. The Life Study (colloquially known as the Olympic cohort) planned for 2012 did not move beyond the pilot stage, creating a further gap of 20 years until the next birth cohort, the Children of the 2020s. 

The Youth Cohort Study (YCS) of England and Wales began in the 1980s and, to some degree, plugged the gap and provided youth data for the missing 1980s birth cohort (Murray and Gayle, 2012). The YCS proved to be effective for studying trends because it was based on school year cohorts. However, it was discontinued in 2010. The Department for Education and Skills developed the Longitudinal Survey of Young People in England (LSYPE) with a first cohort who were aged 13/14 in 2004 (‘Next Steps’ study) and a second cohort who were aged 13/14 in 2012 (‘Our Future’ study). Therefore, the LSYPE cohorts cannot be used to study educational outcomes in primary school.  

A promising development in the national data infrastructure has been the commitment from agencies to enable better access to administrative data for social research. Public sector agencies typically have large amounts of administrative data (Elias, 2014). Administrative data are commonly collected for the purposes of registration, transactions and record keeping, or the delivery of a service (Woollard, 2014). The potential benefits of administrational datasets have been well rehearsed (see Card et al., 2010). A common but frequently overlooked aspect of undertaking social research with administrative data is that these resources frequently contain fewer explanatory variables than the wide array that are common in social surveys (Connelly et al., 2016b). 

Household panel surveys are omnibus surveys which cover a wide range of topics and contain detailed sociological measures of parental social class and parental education (Berthoud and Gershuny, 2000). Nationally representative household panel surveys have been used successfully to study young people and their educational outcomes (Connelly et al., 2013, Stopforth et al., 2021). The great advantage of using household panel surveys is that parental data can be collected directly from the parents’ responses. The British Household Panel Survey (BHPS) had a British Youth Panel which began in 1994. The BHPS was the predecessor to the UK Household Longitudinal Study (Understanding Society, UKHLS). The UKHLS began in 2009 and also includes a youth survey. After the UKHLS was established, an early innovation was the commitment to link administrative records to the survey data. 

In this study, we capitalise on the recent data linkage that combines data from the NPD with social survey data from the UKHLS. An attractive feature of this data resource is that it covers the period 2009 to 2013. This data window is important methodologically since there are no other nationally representative British birth cohort data (or other large-scale data) that enable the analysis of both primary school and secondary school outcomes during this period. 

The data window also spans a politically noteworthy phase in English education. Rogers and Spours (2020) assert that England transitioned to a full-time post-16 education participation model in the late 1980s, and since then there have been four distinct phases of attainment and participation. The data window 2009-2013, is located in the period that they identify as a phase of rapid increase in both participation and attainment (phase 3 in their typology) as a result of a range of New Labour reforms. Education had been central to the New Labour mission and a top priority in every election manifesto (Lupton et al., 2009). The election of the Conservative-Liberal Democrat Coalition Government resulted in considerable energy being placed into the formulation of new educational and youth policies, which were more heavily inflected by Conservative values (Young, 2011, Brooks, 2013). Bradbury (2014) noted that the election of the new Coalition Government resulted in numerous educational reforms to teacher training, types of school, examination systems, curricula, and assessment. 

In relation to primary school education, from 2013 the Coalition Government introduced additional tests for pupils (e.g. additional grammar, punctuation and spelling tests at the end of Key Stage 2). In secondary school education the government phased in measures intended to make GCSE examinations more ‘rigorous’ (e.g. replacing modular examinations with linear examinations) (Thomson et al., 2024). Changes were also made to marking and assessment processes (e.g. replacing externally marked English writing tests with teacher assessed tests in Key Stage 2, and phasing in a new numeric grading system for GCSEs in England). 

Data and Methods

The UK Household Longitudinal Study (Understanding Society, UKHLS), is a large-scale, nationally representative, household panel study which began in 2009 (Platt et al., 2021). An innovative feature of the UKHLS is that administrative educational records have been linked to UKHLS individuals (Department for Education et al., 2015). The National Pupil Database (NPD) provides information on English state school pupils. The young person’s school outcomes have been linked to the main UKHLS survey, contingent on parental consent being given in wave 1 (University of Essex, 2015). In this study, we analyse young people’s educational outcomes, using administrative educational records and information on their parents and households collected within the survey (University of Essex and Institute for Social and Economic Research, 2020). A special license is required to access these data, the data can only be analysed in a Secure Lab setting, and analyses are subject to statistical disclosure control restrictions from the UK Data Service. 

Educational outcome at age 11: Key Stage 2 SATs

Key Stage 2 Standard Assessment Tests (SATs) are taken at the age of 11 (English school Year 6). In this study, we developed a measure of attainment at age 11, which is derived from English and Mathematics Key Stage 2 test scores. Test scores in these two core academic subjects are important measures of a pupil’s progress in literacy and numeracy in the primary school phase. Following Plewis (2011) and Berrington et al. (2016), in our analyses the total marks attained in the English and Mathematics tests are averaged and standardised with a mean of 0 and a standard deviation of 1. The outcome variable at age 11 is the young person’s average score in Key Stage 2 for English and Mathematics. We refer to this measure as the ‘Key Stage 2 score’.

Educational outcome at age 16: School GCSEs

Pupils in England typically study about nine General Certificate of Secondary Education (GCSE) subjects, which will include core subjects (e.g. English, Mathematics, and Science) and non-core subjects (e.g. History and French) (Jin et al., 2011). GCSEs are awarded at the subject level. For the young people in these analyses, each GCSE was graded alphabetically into discrete, ordered categories from A* to G (Yang and Woodhouse, 2001). There is no single overall measure of school GCSE outcomes. Researchers often score school GCSE outcomes by converting alphabetical grades into points (see Croxford et al., 2007, Gayle et al., 2016, Yang and Woodhouse, 2001, Connolly, 2006). Following the standard practice established in Yang and Woodhouse (2001), we assign each A* grade 8 points, each A grade 7 points, each B grade 6 points, each C grade 5 points, each D grade 4 points, each E grade 3 points, each F grade 2 points, and each G grade 1 point. Unclassified U grades are assigned 0 points. The outcome variable at age 16 is the young person’s total school GCSE points score.

Parental social class 

There are a number of sociologically informed social class measures used in social science research (for a review, see Lambert and Bihagen, 2014). In this study, we measure parental social class using the 9-category version of the UK National Statistics Socio-Economic Classification (NS-SEC) (Rose and Pevalin, 2003). NS-SEC is the official UK social class measure and it is widely used in sociological and educational research. The construction of NS-SEC is well-documented and has undergone a great deal of theoretical development and empirical testing (see Office for National Statistics, 2010). Central to the conceptual foundation of NS-SEC is the understanding that individuals within a social class share a similar ‘market situation’ (e.g. levels of income, economic security, and chances for economic advancement), and ‘work situation’ (e.g. authority and control), and they are theorised as having similar lifestyles and comparable life chances (Rose and Pevalin, 2003). Parental social class is observed using the parental survey responses in wave 1, i.e. when the young people were aged between 11 and 16. We construct the parental NS-SEC measure using information on both fathers and mothers, in line with the dominance approach outlined by Erikson (1984). 

Additional explanatory variables

Numerous studies have noted the association between parental education and children’s educational outcomes (Ermisch and Pronzato, 2010, Korupp et al., 2002, Shavit and Blossfeld, 1993). The inclusion of a measure of parental education level and parental social class are plausible in a multivariate analysis. In detailed work, Bukodi and Goldthorpe (2012) demonstrated that social class and education are not interchangeable and have distinctive, independent effects on children’s educational outcomes. They argued that it is appropriate to include parental education alongside parental social class where the outcome variable is educational attainment, in order to reflect both short-term and longer-term economic and educational resources respectively. They concluded that only including social class in a model of educational attainment is likely to over-estimate the class effects. Following this theoretically-informed empirical advice, we include both parental education level and parental social class in our models. We include housing tenure in our analyses, following the observed associations with young people’s school qualifications that have been identified by previous studies (Gayle et al., 2016, Connelly et al., 2013, Stopforth et al., 2021). 

Despite the over-sampling of ‘ethnic minority households’ in the main UKHLS survey (see Berthoud et al., 2009), the number of ethnic minority young people in our dataset remains relatively small. Due to restricted sample sizes, we aggregate ethnicity using the Office for National Statistics five-category classification (Office for National Statistics, 2013). We include ethnicity as an important additional control variable for group differences, but we note that in this analysis it is not well suited to drawing formal statistical inferences. We also include measures of gender and school year in the analyses to provide additional context.

Statistical analysis

[bookmark: _Hlk163568556]The analytical motivation of this study is to explore the extent to which social class inequalities can be observed earlier in the educational life course. Path analysis is an effective technique and a well-established sociological approach to understanding temporal events in a multivariate context (see Duncan, 1966). Path analysis models are special cases of structural equation models, where all measures are observed in the data (i.e. there are no latent constructs). Path models require a balance between substantive theory and statistical parsimony (see Hooper et al., 2008). Figure 1 presents the conceptual path analysis diagram. The model also includes parental education, household tenure, gender, ethnicity, and school year. The analyses are undertaken using Stata 15 (StataCorp., 2017). In these analyses we appropriately adjust the statistical results to account for the complex survey design (see Valliant and Dever, 2018, West et al., 2018).


Figure 1: Conceptual path analysis diagram

Results

The descriptive statistics for parental social class and educational outcomes are presented in Table 1. The full descriptive results for all analytical variables are provided in Table A1 in the Appendix. There is a clear parental social class gradient. Pupils growing up in families in more advantaged NS-SEC social classes, on average, have higher GCSE results at age 16. There is a remarkably similar parental social class gradient for Key Stage 2 scores at the end of primary school.



Table 1: Parental NS-SEC and mean attainment scores (unweighted)


As a first step we estimate two cross-sectional linear regression models of educational outcomes at age 11 (Key Stage 2 scores) and age 16 (GCSE scores). Figures 2 and 3 report the regression coefficients and 95% confidence intervals for parental social class (NS-SEC). The full results of the cross-sectional regression models can be found in Table A2 in the Appendix. These two models include parental NS-SEC, parental education level, family housing tenure, gender, ethnicity, and school year. The model of GCSE points score at age 16 has an Adjusted R2=.28. The effects of parental NS-SEC are consistent with previous studies (see Gayle et al., 2016, Connelly et al., 2013, Stopforth et al., 2021). The model of Key Stage 2 score at age 11 has an Adjusted R2=.18. In these two cross-sectional models, the overall NS-SEC gradients indicate similar parental social class effects on educational outcomes at age 11 and at age 16. Social class has an important role in Key Stage 2 outcomes (scores at age 11). In the cross-sectional model, NS-SEC classes 4, 5, 6, 7, and 8 are all significantly different to NS-SEC 1.2 (the reference category). A sociologically informative pattern is observed at age 16. Young people with parents in the professional and managerial social classes (NS-SEC 1.1, 1.2, and 2) on average have higher GCSE scores than their counterparts in the less advantaged social classes. Young people with parents in NS-SEC 5, 6, and 7 have much lower GCSE scores. NS-SEC 5 is largely made up of employees in ‘blue collar’ jobs, and NS-SEC 6 and 7 form the ‘wage-earning working class’ (see Goldthorpe, 2016). 


Figure 2: Key Stage 2 scores by parental NS-SEC (regression coefficients and 95% confidence intervals)


Figure 3: GCSE scores by parental NS-SEC (regression coefficients and 95% confidence intervals)




In order to explore the interrelationships between parental social class and educational outcomes at both ages 11 and 16, we estimate a path model. Table 2 presents the output of the path model with standardised coefficients. The model fit statistics are reported at the bottom of Table 2 and indicate that the model fits the data well.[endnoteRef:4] The overall model R2 =.36, the Key Stage 2 score R2 =.19, and the GCSE score R2 =.61.  [4:  A significant chi-square statistic would conventionally indicate poor model fit. However, the chi-square test is very sensitive to sample size. In order to address this technical issue alternative threshold criteria have been developed. Within the psychometric literature there is a consensus that a model demonstrates reasonable fit if the statistic adjusted by its degrees of freedom does not exceed 3.0 IACOBUCCI, D. 2010. Structural equations modeling: Fit Indices, sample size, and advanced topics. Journal of consumer psychology, 20, 90-98.. In this model the ratio of the chi-square statistic to degrees of freedom is 2.7, and therefore below the recognised threshold.] 



Table 2: Path analysis model of attainment at ages 11 and 16 (standardised coefficients)



[bookmark: _Hlk163569382][bookmark: _Hlk163569405][bookmark: _Hlk163569446]Most notably, there is a strong positive association between pupils’ Key Stage 2 scores at age 11, and GCSE scores at age 16. This is consistent with previous studies (for example, Crawford et al., 2017). Parental social class effects are central to Key Stage 2 outcomes. The path analysis indicates that whilst parental social class influences Key Stage 2 outcomes in primary school, it also has a residual effect on GCSE outcomes at the end of secondary school.

Table 3 presents the decomposition of the parental social class effects (see Sobel, 1987). Direct effects estimate the influence of parental social class on GCSE scores at age 16, net of the effect of Key Stage 2 scores. Indirect effects estimate the influence of parental social class on GCSE scores through Key Stage 2 scores (i.e. the prior educational outcome). There are significant indirect effects for young people growing up in families with parents in NS-SEC 4, 5, 6, 7, and 8. In addition to the indirect parental social class effects, there are significant direct effects for young people growing up in families with parents in NS-SEC classes 5, 6, and 8, compared with young people with parents in NS-SEC 1.2. There is a clear total parental social class effect, and the indirect effects of being in a less advantaged social class are significant. NS-SEC 7 has a strong and significant indirect effect, but the direct effect is not significant. There is no obvious substantive explanation, but we note that the sample size is modest and this social class category is sparse.

[bookmark: _Hlk163569532]Parental education has a significant effect on both Key Stage 2 score at age 11 and GCSE points score at age 16. Pupils with parents who have lower levels of education on average have lower scores. This persuades us that parental education level and parental social class both contribute to filial educational outcomes.

[bookmark: _Hlk163569568][bookmark: _Hlk163569593]Gender is significantly associated with GCSE scores at age 16. On average, girls obtain higher GCSE scores than boys. This is consistent with previous empirical studies which have identified gender differences in school qualifications (Biggart, 2000, Burgess et al., 2004, Connolly, 2006, Demack et al., 2000, Department for Education and Skills, 2007, Machin and McNally, 2005). Gender is not significant at age 11 when using an average of English and Maths scores.[endnoteRef:5]      [5:  We further investigated gender effects through a sensitivity analysis of the Key Stage 2 measure. Gender has a significant effect on Key Stage 2 Mathematics scores, and on average boys have higher scores than girls. In a path model, boys have significantly higher scores at age 11, however, girls have higher GCSE point scores at age 16. Conversely, gender has a significant effect on Key Stage 2 English scores, and on average girls have higher scores than boys. In a path model, gender is only significant at age 11, and girls have significantly higher scores. This points to a subtlety in the effects of gender in primary school education. 
] 




Table 3: Decomposition of the effects of social class 



Discussion

[bookmark: _Hlk163569662]There are social class inequalities in school GCSE outcomes, and there is clear evidence that these divisions have opened up by the end of primary school. The patterning of social class inequalities in educational outcomes at age 11 is remarkably consistent with the social class inequalities in GCSE qualifications that young people left school with at age 16. There is a strong relationship between educational test outcomes at primary school (age 11), and outcomes in school GCSEs at the end of secondary school (at age 16). The significant indirect effects of social class for many groups suggests that the effects of social background in later educational phases are largely due to social class inequalities already apparent in earlier educational phases. This supports previous research which used a broader measure of relative socio-economic background than social class specifically (Chowdry et al., 2011, Gregg and Washbrook, 2011). The additional significant direct effects of social class for some of these social class groups suggests that the effects of social class are not wholly explained by earlier inequalities. Social class continues to exert an influence on GCSE outcomes over and above the effects of earlier attainment. Therefore, for some groups inequalities widen over the course of compulsory schooling (Crawford et al., 2017). This is important, because these findings reinforce the message that social class inequalities are central to educational outcomes throughout primary and secondary schooling for recent cohorts of young people within the English education system. 

Our results show that there are parental social class effects in English schools, both in test scores at age 11 and school GCSE outcomes that are net of parental education. This finding resonates with Bukodi and Goldthorpe (2012) who report that parental education and parental social class have independent effects on children’s educational outcomes.
The effects of parental social class and parental education reflect both ‘what parents do and what parents have’ (Sullivan et al., 2013: 1203). The social class inequalities in educational outcomes at age 11 and at age 16 lead to the plausible conclusion that they are the result of substantial differences in the economic, social, and cultural milieus within pupils’ households. We speculate that social class differences in cultural values, parenting styles, and family activities may play a role in the production of these inequalities (for example, see Lareau, 2011, Sullivan et al., 2013, Ermisch, 2008, Vincent and Ball, 2007, Gregg and Washbrook, 2011, Bourdieu, 1973, Kiernan and Mensah, 2011).





Conclusions

The existence of social class inequalities in school outcomes is a well-established sociological finding. Previous studies analysing outcomes in primary schooling have used administrative data with proxy measures of disadvantage, such as Free School Meals eligibility or area-level deprivation (for example, Strand, 1999, Strand, 1997, Sammons and Smees, 1998, Strand, 2014b, Sammons, 1995, Sammons et al., 1995, Goldstein and Sammons, 1997, Smees et al., 2002). In this paper we have capitalised on the innovation that has linked administrative educational records with individuals in the UKHLS. This new data resource has enabled us to undertake analyses of social class inequalities using the official British measure NS-SEC, which is a sociological measure with agreed and documented measurement protocols. 
[bookmark: _Hlk163569988]Our analyses have focused on two critical time points in a young person’s school career. The intricate patterns of differences between social class categories convinces us that using a detailed sociological measure of social class provides a more nuanced understanding of social class inequalities in education. We have reported that, on average, pupils from families in less advantaged social classes have less favourable school GCSE outcomes. This finding is in line with previous empirical studies of school GCSE outcomes (Connolly, 2006, Demack et al., 2000, Drew et al., 1992, Drew, 1995, Playford and Gayle, 2016, Gayle et al., 2020, Stopforth et al., 2021, Strand, 2014a, Sullivan, 2001, Connelly et al., 2016c). Through the analysis of educational test data collected earlier in the educational life course (at age 11), we have documented that social class inequalities have already emerged by the time that these English pupils reach the end of primary school. The existence of socio-economic inequalities more broadly in the primary schooling phase has been noted in older, smaller scale studies using administrative data (for example, Strand, 1999, Strand, 1997, Sammons and Smees, 1998, Strand, 2014b, Sammons, 1995, Sammons et al., 1995, Goldstein and Sammons, 1997, Smees et al., 2002). 
[bookmark: _Hlk163570029]There is a long history of policy interventions, by various British governments, aimed at addressing social inequalities (see Jones, 2003). The presence of social class divisions at the end of schooling that have opened up much earlier in a pupil’s educational life course are distressing. A central message from this study is that policies that are aimed at addressing social class inequalities in outcomes at the end of secondary education must recognise the enduring effects of social class, and must also target inequalities in outcomes at primary school. The analyses should also serve as a reminder of the value of detailed individual-level measures of parental social class and parental education. 
This study is an empirical assay of linked survey and administrative data resources. At the current time, there are few suitable resources for undertaking longitudinal analyses of educational outcomes for young people in contemporary Britain. Linking administrative records is a distinctive hallmark of the UKHLS. The linked UKHLS and NPD data resource has facilitated this innovative analysis of educational inequalities and provided data for a time period when UK birth cohort data on secondary school pupils is not available. The longitudinal (i.e. repeated contacts) design of the household panel survey should be particularly advantageous for studying young people’s educational trajectories. A particular benefit of these data is that the household panel design collects social class and education level information directly from the parents.
Administrative data offer great opportunities for social science research (Woollard, 2014). We have demonstrated that the linked UKHLS and NPD data provide analytical benefits, however we also recognise that these data have some limitations. Linking British administrative data to survey data requires formal consent from participants. The UK does not have a population register or a set of coherent identifiers that span administrative datasets (Abbott et al., 2020). In practice, this means that even when consent is provided, there is no guarantee of successful matches between individuals in the survey and administrative records. We are also cognisant that the analytical sample used in this study is modest, particularly compared with samples available in the older UK birth cohort studies. The UKHLS has a very large sample, which began with over 40,000 households. The sub-set of UKHLS data used in this study are children that were born into the UKHLS households, and therefore is much smaller (n>1,300). The modest sample size of this dataset does not permit more detailed sub-analyses of the relationship between parental social class and educational outcomes. 
In conclusion, we can now offer some clear prescriptions on the data required to more effectively study parental social class effects in the contemporary English education system. We suggest that there should be an annual (or if not, biennial), large-scale, nationally representative data collection exercise gathering detailed information on pupils, their parents, and their households. These data must then be linked to administrative educational data which include school test results at the Key Stages in the educational life course, and school GCSE outcomes. A data infrastructural resource that combines survey and administrative educational data would enable the study of a range of educational inequalities and analyses of the educational life course, and would much better facilitate the study of trends over time.
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Tables

	
	Frequency
	Percent
	Mean raw KS2 score 
	Std. Dev.
	Mean raw GCSE score 
	Std. Dev.

	Parental NS-SEC
	
	
	
	
	
	

	1.1 Large employers and higher managerial 
	89
	6.63
	72.39 
	13.97
	51.85 
	17.89

	1.2 Higher professional 
	109
	8.12
	73.23 
	12.13
	57.39 
	16.52

	2 Lower managerial and professional 
	272
	20.25
	68.72 
	14.17
	48.77 
	18.44

	3 Intermediate 
	137
	10.20
	65.54 
	16.04
	43.84 
	18.38

	4 Small employers and own account workers
	147
	10.95
	61.73 
	17.09
	43.65 
	21.22

	5 Lower supervisory and technical 
	60
	4.47
	59.93 
	16.17
	33.38 
	18.52

	6 Semi-routine 
	178
	13.25
	60.01 
	16.74
	34.98 
	20.00

	7 Routine 
	87
	6.48
	54.05 
	20.11
	33.05 
	20.30

	8 Not in employment
	264
	19.66
	56.91 
	16.79
	32.06 
	20.37

	Total 
	1343
	100
	63.42 
	16.98
	41.79 
	20.99


Table 1: Parental NS-SEC and mean attainment scores (unweighted)
Source: Wave 1 UKHLS youth questionnaires with linked NPD records.

Table 2: Path analysis model of attainment at ages 11 and 16 (standardised coefficients)
	
	Key Stage 2 Score
	GCSE Point Score

	Path analysis model
	Coef.
	S.E.
	
	Coef.
	S.E.
	

	Parental NS-SEC
	
	
	
	
	
	

	1.1 Large employers and higher managerial 
	-0.00
	(0.04)
	
	-0.05
	(0.03)
	

	1.2 Higher professional occupations
	Ref.
	(.)
	
	Ref.
	(.)
	

	2 Lower management and professional occupations
	-0.06
	(0.05)
	
	-0.05
	(0.03)
	

	3 Intermediate occupations
	-0.06
	(0.04)
	
	-0.05
	(0.03)
	

	4 Small employers and own account workers
	-0.11
	(0.04)
	**
	-0.02
	(0.03)
	

	5 Lower supervisory and technical occupations
	-0.10
	(0.04)
	**
	-0.08
	(0.03)
	**

	6 Semi-routine occupations
	-0.14
	(0.05)
	**
	-0.11
	(0.04)
	**

	7 Routine occupations
	-0.16
	(0.05)
	***
	-0.04
	(0.03)
	

	8 Not in employment
	-0.19
	(0.05)
	***
	-0.12
	(0.04)
	**

	Parental Education Level
	
	
	
	
	
	

	Higher education
	Ref.
	(.)
	
	Ref.
	(.)
	

	Further education
	-0.14
	(0.04)
	***
	-0.06
	(0.03)
	*

	School-level education
	-0.21
	(0.04)
	***
	-0.19
	(0.04)
	***

	Below school-level education
	-0.27
	(0.05)
	***
	-0.13
	(0.03)
	***

	Housing Tenure
	
	
	
	
	
	

	Owned/privately rented
	Ref.
	(.)
	
	Ref.
	(.)
	

	Social housing
	-0.09
	(0.04)
	*
	-0.12
	(0.03)
	***

	Gender
	
	
	
	
	
	

	Male
	Ref.
	(.)
	
	Ref.
	(.)
	

	Female
	 0.03
	(0.03)
	
	 0.10
	(0.02)
	***

	Key Stage 2 Attainment
	
	
	
	 0.61
	(0.02)
	***

	Observations
	1343
	
	
	
	
	

	R2 Key Stage 2 score
	0.19
	
	
	
	
	

	R2 GCSE score 
	0.61
	
	
	
	
	

	Overall R2
	0.36
	
	
	
	
	

	Chi square (d.f.), model vs. saturated
	10.62 (4) *
	
	
	
	

	Chi square / (d.f.)
	2.66
	
	
	
	
	

	Root Mean Squared Error of Approximation 
	0.035
	
	
	
	
	

	Comparative Fit Index
	0.996
	
	
	
	
	

	Tucker-Lewis Index
	0.952
	
	
	
	
	

	Standardised Root Mean Squared Residual
	0.005
	
	
	
	
	































Source: Wave 1 UKHLS youth questionnaires with linked NPD records. Adjusted for complex survey design. Model also includes ethnicity and school year. * p≤.05, ** p≤.01, *** p≤.001.


Table 3: Decomposition of the effects of social class 
	
	Direct Effects
	Indirect Effects
	Total Effects
	

	
	Coef.
	S.E.
	
	Coef.
	S.E.
	
	Coef.
	S.E.
	

	Parental NS-SEC
	
	
	
	
	
	
	
	
	

	1.1 Large employer and higher managerial occupations 
	-0.05
	(0.03)
	
	-0.00
	(0.02)
	
	-0.05
	(0.04)
	

	1.2 Higher professional occupations 
	Ref.
	(.)
	
	Ref.
	(.)
	
	Ref.
	(.)
	

	2 Lower managerial and professional occupations 
	-0.05
	(0.03)
	
	-0.04
	(0.03)
	
	-0.09
	(0.05)
	

	3 Intermediate occupations 
	-0.05
	(0.03)
	
	-0.03
	(0.03)
	
	-0.08
	(0.04)
	*

	4 Small employer and own account workers 
	-0.02
	(0.03)
	
	-0.07
	(0.03)
	**
	-0.09
	(0.05)
	

	5 Lower supervisory and technical occupations 
	-0.08
	(0.03)
	**
	-0.06
	(0.02)
	**
	-0.14
	(0.04)
	***

	6 Semi-routine occupations 
	-0.11
	(0.04)
	**
	-0.09
	(0.03)
	**
	-0.19
	(0.05)
	***

	7 Routine occupations 
	-0.04
	(0.03)
	
	-0.10
	(0.03)
	***
	-0.14
	(0.04)
	***

	8 Not in employment
	-0.12
	(0.04)
	**
	-0.11
	(0.03)
	***
	-0.24
	(0.05)
	***


Source: Wave 1 UKHLS youth questionnaires with linked NPD records. Adjusted for complex survey design. 
 * p≤.05, ** p≤.01, *** p≤.001.
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Figure 1: Conceptual path analysis diagram
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Figure 2: Key Stage 2 scores by parental NS-SEC (regression coefficients and 95% confidence intervals)
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Figure 3: GCSE scores by parental NS-SEC (regression coefficients and 95% confidence intervals)
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