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Abstract
There are a large number of studies which show social class differentials in educational test scores and results from an early age. Cultural explanations based on working class ‘resistance’ to learning activities or class differences in ‘cultural capital’ are often put forward to explain differentials in educational test scores. In this paper we first discuss why these processes cannot account for the pattern of class differences given the empirical patterns observed before setting out and then testing two alternative theories that purport to explain class differences in educational performance: the family investments model (FIM) and the family stress model (FSM). Empirical expectations from these theories are defined and then tested using data from four waves of the Millennium Cohort Study, a nationally representative sample of children from the UK. Structural equation models with mediation are used to quantify the direct and indirect effects of social class acting via cognitive ability and child psychological adjustment. Our models account for between 81% and 93% of the effect of social class on teacher assessments of child educational performance. Approximately two-thirds of the effect of social class on educational performance at age 7 is mediated by differential child cognitive ability and 15% by psychological adjustment. The mechanisms in the FIM and FSM models strongly interact suggesting that a hybrid model may be more useful. Processes central to the FSM but acting through the child’s cognitive ability are key in determining educational differentials across social class groups.


Introduction
Since the end of Second World War in Europe there has been a consistent pattern of increasing educational attainment across the countries of Western European and North America as free primary and then secondary education spread across countries and social and institutional barriers were dismantled. Increasing educational attainment contributed in no small way to the pronounced pattern of absolute social mobility across societies as children from different social backgrounds rose to fill the increasing numbers of white collar, technical, professional and managerial positions that characterised these economies (Blossfeld and Shavit 1993; Breen 2004). Yet evidence suggests that, in the midst of all this inter-generational educational and social class mobility, the relative positions of different social class groups remained largely intact (Breen 2004). Almost all groups stayed in the educational system longer but the middle classes retained their advantage overall. 

What explains this enduring gradient in attainment in the educational system by social background? Since the mid-1990s sociologists have tended to adopt Boudon’s (1974) differentiation between primary and secondary effects in education where ‘primary effects’ refers to factors affecting academic performance while secondary effects influence educational choices once account is taken of academic performance. If we focus on primary effects alone, why do children from less advantaged social backgrounds display less ability in school? 

An explanation often offered by sociologists is that of class sub-cultures. There are two broad sub-types of class sub-cultural explanation. The first focuses on the way that working class culture influences children’s interpretation of and response to the ‘dominant’ class culture of the classroom producing ‘resistance’ to learning activities (c.f. Willis 1977; Weis 1990;). The second sub-type of class sub-cultural theory focuses on class differences in ‘cultural capital’ (Bourdieu 1984; Bourdieu and Passeron 1977).  Here, the ‘dominant culture’ within the education system is not that of the manual working class children who find themselves disadvantaged because ‘their’ culture is not valued. 

Unfortunately, neither of the sub-types of sub-cultural theory can provide a convincing account of why working class children show less academic ability which is supported by the evidence. Research shows evidence of variation in cultural capital (Sullivan 2001) and rejection of school values and gradual disengagement from school among some working class children (c.f Archer and Yamashita 2003). But disengagement happens in middle childhood at the earliest and often in adolescence whereas evidence suggests that working class children show lower levels of ability in standardised tests almost from the beginning of life (Shonkoff and Phillips 2000; Feinstein 2003) and well before culturally meaningful behaviour begins. 

This paper sets out and then empirically assesses two other candidate theories which purport to explain social class differentials in displayed ability and educational performance across social class groups: the ‘family investments model’ (FIM) and the ‘family stress model’ (FSM). Sociologists have so far failed to compare their explanatory value directly. This paper develops an empirical assessment of the relative values of these different theories for explaining the lower educational attainment of working class children. 

The Role of Economic Resources: the Family Investment Model

The family investments model (FIM) holds that family resources aid positive child development through the purchase of materials, experiences and services that benefit educational development. The primary mechanism through which social class influences educational development is through family income and the purchasing power that this provides. These ‘investments’ can take a myriad of forms from books and educationally useful toys and games to trips to museums and art galleries. Time spent with children is also leisure and paid work time forgone, so parental time investment in the child is also seen as an investment. Parental education and the human capital that this embodies is crucial in the transmission of advantage from one generation to the next (Becker 1993).   

A good discussion of the way that parents ‘invest’ in children can be found in the work of Annette Lareau (Lareau 2006). She argues that middle class parents often use a strategy of ‘concerted cultivation’ where the child’s time is filled with activities which contribute to development like reading with and to the child, playing at games which develop numerical and analytical ability as well as enrichment activities like attending dance, drama or sporting activities. On the other hand, working class parents often adopt a strategy of ‘natural growth’ where children are left to play independently in an unstructured fashion or participate in parental activities. Research does show that participation in structured activities verses free play is associated with better academic achievement  as well as improvement in the child’s orientation toward school (McCoy et al 2012), although too much cultivation can sometimes be a bad thing (McCoy et al 2012). 

Parents clearly teach their children many skills, some consciously and intentionally, but others less so. The latter still have important consequences for learning. For example, McCormack and Atance (2011) identify executive function and particularly planning as important ‘soft-skills’ that can be developed through interaction with adults. Similarly, language skills and vocabulary are cultural forms that act as the building blocks for child literacy. Economists have been arguing since the early 1970s that what are often termed ‘non-cognitive traits’, essentially soft-skills such as perseverance and self-discipline, are just as important, if not more important than cognitive ability as a determinant of income and labour market success. Recent evidence has confirmed their importance and also begun to show how family environment can shape these dimensions of personality (Osborne Groves 2005). 

Psycho-Social Processes: the Family Stress Model (FSM)

The FSM was originally proposed to explain how families in the Midwest of the United States were affected by a severe downturn in the dominant agricultural economy in the 1980s (Conger & Elder, 1994; Conger & Conger, 2002). The model asserts that persistent low, unstable or inadequate income leads to economic strain that induces psychological stress among parents (Conger & Conger, 2002). This raises the risk of parental psychological distress, depression, anxiety and substance use. Such difficulties can, in turn, lead to more marital conflict and reduced warmth between parents. Together, parental conflict and poor mental health reduce the quality of parenting through the reduction of parenting warmth and responsiveness and/or an increase in harshness and inconsistency. In the final stage of the model, the impaired parenting behaviours increase the risk of internalizing (e.g. symptoms of depression and anxiety) and externalizing (e.g. conduct and hyperactivity) problems on the part of the child. The child’s mental health may then impact on their relationships with peers and others in their environment such as teachers with specific consequences for their educational experience and development. The FSM would suggest that social class would impact on the child’s psychological adjustment indirectly via the parent’s experience of economic strain and psychological distress. 

A Hybrid Model

The FSM provides a psycho-social explanation for the association of family social and economic position with educational performance. The model prioritises the child’s behaviour in the classroom as the crucial mechanism which influences educational performance. However, recent research suggests a hybrid model which links the FIM and FSM hypotheses (Blair 2010) via the impact of psycho-social stress on the child’s brain development. This research takes the FSM literature a step further by showing how the child’s experience of psychological stress impacts on child glucocorticoid and catecholamine levels that then influence development in a number of brain regions, particularly those associated with executive function, emotional and behavioural control and analytical thinking. Blair (2010) has argued that this new understanding of the link between poverty, stress and development and shows that the mechanisms at the heart of the FSM model also have implications for the development of the child’s cognitive ability.  

FIGURE 1 ABOUT HERE

Defining Hypotheses

The ‘narrow’ FIM hypothesis asserts that family resources influence child educational performance via parental resources and time investments which influence the child’s development and skill acquisition (see Figure 1). The ‘narrow’ FSM hypothesis on the other and asserts that family income influences educational performance by determining the experience of economic strain, psychological distress and depression among parents, which then influence child development via the deterioration of the parental relationship and worse parenting behaviours. Adopting a narrow interpretation of the hypotheses it could be assumed that the primary mediating variable for the FSM hypothesis is the child’s psychological adjustment whereas the FIM hypothesis acts through the child’s cognitive ability. However, as argued above, it is also likely that FSM processes will also influence the child’s cognitive development and displayed ability. Ultimately, this is an empirical question which is a central motivation for this paper.

Based on this analysis, we can derive six hypotheses to be examined:

H1: Variation in educational performance by family social class will be mediated by child cognitive ability (FIM hypothesis).

H1a: Family resources (income) and ‘investment’ activities will determine educational performance via cognitive ability.

H2: Variation in educational performance by family social class will be mediated by child psychological adjustment (FSM hypothesis).

H2a: Parental mental health (e.g. maternal distress and couple relationship) and family psycho-social environment (e.g maternal warmth/hostility) will determine educational performance via psychological adjustment.

However, it is likely that social class impacts on educational performance through both cognitive ability and psychological adjustment:

H3: Variation in educational performance by family social class will be mediated by both child cognitive ability and child psychological adjustment.  

H3a: Parental mental health (e.g. maternal distress and couple relationship) and family psycho-social environment (e.g maternal warmth/hostility) will determine educational performance via both child cognitive ability and child psychological adjustment. Parental investment and resources (income; activities with child) will also determine educational performance via child cognitive ability and child psychological adjustment.


Data and Methods
Sampling 
The Millennium Cohort Study (MCS) drew its sample from all live births in the UK over 12 months, from 1st September 2000 in England and Wales, and 1st December 2000 in Scotland and Northern Ireland using child benefit records as the sampling frame. The sample is over sampled for areas with high proportions of ethnic minorities and deprived families. 
First contact with child and family was when child was 9 months, with waves at three years (MCS2), five years (MCS3) and seven years of age (MCS4). Data has been collected at eleven years but our dependent variable was measured at age 7 so only waves one to four are used. The observation for the study is the child but the primary respondent for the survey was the mother in 99.7% of cases. Because multiple births were included in the survey, second and third children in households with twins and triplets are excluded from the analysis. The initial sample was of 18,552 children with the sample falling to 15,588 in wave 2, 15246 in wave 3 and 13857 in wave 4. Attrition was higher in the Scottish and Northern Irish samples and least in the English sample. 
The achieved overall response rate for the Millennium Cohort UK sample of 18,553 families was 68% of those deemed eligible but rates varied by country and were highest in Wales at 72% and lowest in Northern Ireland at 63%. Of the 18,553 productive interviews at wave 1, 15,590 were reinterviewed at wave 2 (84%), 15,246 at wave 3 (98%) and 13,857 at wave 4 (91%) but by wave 4, the sample represented 57% of the original target sample. Plewis (2007) has shown that households that moved between waves were particularly likely to be lost to sample as were households in the lowest income group, families where race was coded other than ‘white’ and particularly ‘black/black British’, those in private rented houses, families where the mother was aged under 30 and families where there was no partner or a partner who was not interviewed.“ This pattern of cohort attrition is very similar to that found in other longitudinal studies. To counter the possible effects of attrition on sample representativeness, the MCS sample probability weights were applied to all analyses which take account of initial sample selection error and subsequent attrition patterns.

Dependent Variable

Child Educational Performance
Child educational performance is derived from teacher assessments of the child’s ability and attainment collected in the Teacher Questionnaire at wave four. Of the 13,794 productive parental interviews in wave 4, 12,655 eligible consents were provided. Of these, 70.1% were productive with response rates higher in Scotland where 76.2% were productive and lowest in Wales where the response rate was 66.1% reflecting trends in the main study. In total 8,876 teacher interviews were available for analysis. Teachers were asked to rate the child’s ability and attainment in relation to the average child aged 7 in terms of speaking, listening, reading, writing, maths and physical education. Ratings were coded on a five point scale from ‘well above average’ to ‘well below average’ via average. Three scales: reading, writing, maths are used here to measure educational performance. 

Mediator Variables

Child Psychological Adjustment

The child’s psychological adjustment was measured using the Strengths and Difficulties Questionnaire (SDQ) (Goodman 1997). The SDQ is a brief (25-item) behavioural screening questionnaire designed to assess emotional health and problem behaviours. Four subscales of difficulties are produced which sum to the ‘total score’ used here. Data are ages 3, 5 and 7 is used in the analysis to provide a latent construct of child’s psychological adjustment. To facilitate the interpretation of the mediating effects, SDQ scores in each year are inverted so that higher scores now represent fewer difficulties.

Child Cognitive Ability
Cognitive ability is measured using the British Ability Scales (BAS) test subscales for picture similarities and pattern construction (Elliott et al 1997) collected at age 5 (wave 3). In the picture similarities assessments children are shown a row of four pictures on a page and then asked to place a free-standing card with a fifth picture underneath the picture with which the card shares a similar element or concept. The pattern construction assessment measures a child's problem solving ability. The Naming Vocabulary scale is also available but is not used as this will be strongly influenced by the class culture of the parents (i.e. articulacy and reading skills).  
Our analyses are based on the normative BAS scores, derived from the standard BAS tables and defined with reference to the standardisation samples used in developing the assessments. These normative scores were converted into T-scores based on the values in the standardisation sample for the applicable age band. T-scores range from 20 to 80 and have a mean of 50. A child with a T-score of 50 is therefore placed at the mean value for their age. Higher scores on either scale denote an increase in cognitive ability and, conversely, lower scores indicate a reduced level of ability.

Independent Variables

Family Social Class

Social class is measured at wave 4 (age 7) using information from the primary respondent using the European Socio-Economic Classification (ESeC) which was developed to be a comparative measure of social class based upon the theoretical underpinning of the Erikson-Goldthorpe social class schema (Rose and Harrison 2010). A five-category version is used which collapses the standard ten categories into groups representing:

· Professionals/large employers/managers (salariat)
· Intermediate occupations (higher grade white collar)
· Self-employed /small employers (petit bourgeoisie or independents)
· Lower supervisory/technical/sales (lower grade white collar)
· Routine occupations (semi and non-skilled)

The class of the household is used based on a dominance principle in households with two partners. The unemployed and inactive are grouped according to their last occupational position. 

Family Income 

Income is a measure of the parent’s ability to invest in the child. Net household income is measured using a series of questions on different sources of income for all members of the household asked of main respondent and equivalised using the modified OECD equivalence scale. In principle income for all available data waves could be used but in practice high correlation between years (0.64 between waves 1 and 4 rising to 0.74 between waves 2 and 3 means that including all the measures adds little to the model at the expense of parsimony. Instead, family income from the fourth wave of the study is used. Tests were carried out with a measure based on number of years below a low income threshold over the four waves and this produced similar results.  

Family Investment Model Variables
Variables measure help (outside school) with reading, writing and maths at age 5 (wave 3). Variables  measure the frequency someone takes the child to a library, reads to or with the child, helps them to count, does musical activities and draws and paints with the child measured on a six point scale from ‘not at all’ to ‘everyday’ at age 3 (wave 2). A measure of average hours watching TV on a weekday collected at age 3 (wave 2) is used in the analysis (an inverse measure of investment).
Family Stress Model Variables
Parent psychological distress is measured using the Kessler Six (Kessler et al 2003), a maternal self-report scale measured at wave 3 of how often over the last 30 days they had felt depressed, hopeless, restless or fidgety, that everything you did was an effort, worthless, and nervous. Hostile or harsh parenting behaviours are measured using the Strauss Conflict Tactics Scale (Strauss and Hamby 1997) items (measured at wave 3) on frequency of smacking or shouting at child. A measure of maternal warmth was derived from nine, interviewer completed items from the HOME observation scale (Cadwell and Bradley 1984) collected (wave 2). Items measure maternal interaction with the child in terms of praise, warm physical contact and positive interaction. The closeness of the parental relationship (where the parents live together with the child) is measured using a modified version of the Golombok Rust Inventory (c.f Rust et al 1990), a 7 item scale used to assess overall quality of a couple’s relationship and marital state (wave 3).
Child, Maternal and Household Control Variables

Maternal age is entered into our analyses in continuous integer form. Ethnicity is measured using a five level variable (white European, American or Oceanic; Black Afro-Caribbean or African; Indian Sub-Continent; Asian and an ‘other’ category. Child temperament is strongly correlated with reported SDQ but is exogenous to income (Sanson et al 2009) and is measured (wave 1) using the mood subscale of the Carey Infant Temperament Scale (Carey and McDevitt 1978). 

School and Teacher Control Variables
Since our educational performance measure is teacher reported it is likely that school and teacher characteristics may influence assessments of the child. Teacher experience is measured as the number of years teaching grouped in terms of <6, <20 and 20+. The MCS study data also provide information on whether the school was located in an area defined as deprived (in the highest quartile using the Oxford Index of Child Deprivation). Deprived area status is measured using a dummy variable. 
[bookmark: Prandy&Jones2001]Missing Data
Of the 8,876 teacher interviews, 8,667 contained information on the three educational assessments used here. Teachers in Scotland and Northern Ireland and those of more economically advantaged children were more likely to respond. An inverse probability weight was based on the standard MCS weight was constructed and applied in analyses. Non-response on most variables was generally low but was a concern on some like income (27.8% in wave 3). Regression based imputation using the mi routines in STATA 13.0 were employed for missing data on all variables where more than 2% of cases were missing. Ideally, propagation of the error from imputation should be introduced through the ‘Rubin method’ but this is currently not technically possible with SEM. Instead, regression based imputation is used and sensitivity analysis performed using complete data analysis. Analyses are based on a complete sample of 8,667 cases. Table 1 gives descriptive statistics for all the variables used in the paper.
TABLE 1 ABOUT HERE
Analysis Strategy
This paper first examines whether child cognitive ability and psychological adjustment mediate the effect of class on educational performance. If they do, this is directly contrary to class sub-cultural theories discussed in the introduction. Specifically, the paper tests whether social class (CLASS) is mediated (or not) by child cognitive ability (COG) and psychological adjustment (SDQ) in its effect on child educational performance (EDUC). This requires a mediation analysis to quantify the direct effects of CLASS on EDUC as well as the indirect effects of CLASS via COG and SDQ. The mediation analysis is performed by estimating equations predicting the impact of CLASS on COG and SDQ as well as an equation to predict EDUC as a function of CLASS, COG and SDQ. Deriving the products of the standardised effects of CLASS on COG and SDQ with the effects of COG and SDQ on EDUC produces the indirect effect of CLASS on EDUC via COG and SDQ with estimates of the standard errors of the indirect effects. 
Second, the paper tests FIM and FSM theories by examining the direct and indirect effects of predictors which measure components of each model on EDUC via COG and SDQ. ‘Narrow’ FIM and FSM models both with and without the mediator variables (COG and SDQ) are estimated plus a hybrid model. The primary test of the two models is the extent to which they reduce the social class coefficients.  
COG, SDQ and EDUC are each measured using a number of different items and this gives us the opportunity to use a structural equation model (SEM) framework where the mediation model is made up of two parts: a measurement model and a structural model. The first is made up of a confirmatory factor analysis which estimates a variable for the underlying, or latent concept represented by the different measures. This means that when estimating the structural component, measurement error can be removed. The structural part of the model can then be decomposed into direct and indirect pathways and their associated standard errors. The dependent variables COG, SDQ and EDUC are thus estimated net of measurement error producing better overall precision.
To facilitate the comparison of the hypotheses seven models predicting EDUC are specified:
1. CLASS alone (Provides the gross direct effect of CLASS on EDUC).
2. CLASS and control variables.
3. FIM Predictors – CLASS and FIM Predictor variables.
4. FIM Predictors and COG – CLASS, FIM Predictor variables and COG.
5. FSM Predictors – CLASS and FSM Predictor variables.
6. FSM Predictors and SDQ – CLASS, FSM Predictor variables and SDQ.
7. Full Model - CLASS, COG, SDQ, FIM Predictors, FSM Predictors and control variables.
Models 1 and 2 are baseline models with 1 providing the gross direct effect of CLASS on EDUC. Models 3 to 7 allow us to measure the improvement in the overall variance explained and reduction in the class coefficient with the addition of different groups of variables, allowing for the comparison of the FIM and FSM theories and our specific hypotheses.
Results
Overall Model Fit
The variables which make up the latent constructs of educational performance (0.92, 0.92, 0.82), psychological adjustment (0.67, 0.71, 0.78) and cognitive ability (0.72, 0.5) load moderately to highly on their latent dimensions and are all highly significant (P<0.001). Table 2 shows that the fit of the full model (with control, FIM, FSM and mediator variables) is good. The RMSEA is 0.028, much lower than the recommended level of less 0.05 (where closer to zero is preferred), the CFI is 0.943, and the CD 0.56. All suggest that the SEM model is a good fit for the data. Table 2 also gives the fit of the ‘narrow’ FIM and FSM models. The the ‘narrow’ FSM model with the SDQ mediator (model 6) explains more variation overall than the ‘narrow’ FIM model (model 4) and also seems to be relatively parsimonious and to have less error.  
TABLE 2 ABOUT HERE

Direct and Indirect Effects of FIM and FSM Predictors
TABLE 3 ABOUT HERE
Table 3 provides the direct effects of different predictor variables on COG, SDQ and EDUC expressed as standardised regression coefficients with standard errors and levels of significance. All social classes have a negative association with COG, SDQ and EDUC relative to the Professional and Managerial class. Both COG and SDQ have significant direct effects on teacher educational assessments but the direct effect of COG is almost four times larger than that for SDQ (0.11 v 0.03). There is also evidence in Table 3 of a significant and graduated relationship between family income, COG and SDQ suggesting that income plays an important role (even adjusting for social class) in structuring child cognitive ability and psychological adjustment. However, only the two lowest income groups have a significant negative relationship with the educational assessment of the child. 

The other FIM variables have significant effects in the expected direction. Frequency of visiting a library, being taught the alphabet, being taught songs and particularly being read to have significant positive association with COG. Frequency of painting/drawing and reading has a positive association with SDQ and frequency of visiting a library, being taught the alphabet and receiving help with reading at age 5 all have a positive association with teachers educational assessments. Unexpectedly, daily average hours of TV has a positive association with COG and EDUC adjusting for other factors. 
TABLE 4 ABOUT HERE
Table 4 shows that these direct effects are mirrored in the indirect effects of class via psychological adjustment and cognitive ability. Lower income is negative, as expected and behaviours which we would expect to have a positive relationship with educational performance including visiting the library, learning the alphabet, musical activities and reading to or with the child. These effects provide some support for H1a, that family ‘investment’ activities will determine educational performance via cognitive ability.
Examination of the predictors associated with the FSM hypothesis shows that none of the variables have direct effects on educational performance but that all have a significant impact on psychological adjustment in the direction hypothesised. Maternal psychological distress has a particularly large negative effect relative to other variables in the model followed in magnitude by maternal warmth and hostility. Table 4 shows that these direct effects translate into significant indirect effects supporting H2a. Contrary to the narrow interpretation of the FSM hypothesis, some of the FSM variables also have pronounced direct effects on child cognitive ability and indirect effects via this mediator to educational performance. Maternal warmth and psychological distress both have strong indirect effects via this route. Indeed, the indirect effect of maternal warmth via child cognitive ability is five times as large as the effect via psychological adjustment (0.15/0.03). 
Direct Effects of Control Variables
Tables 3 and 4 show that many of the control variables have important direct and indirect effects on educational performance. As we would expect, maternal education is crucial with effects larger in absolute magnitude on cognitive ability than those of social class and income. However, education has a more muted direct effect on psychological adjustment (though still significant) and no direct effect on educational performance once we adjust for cognitive ability and psychological adjustment. As we would expect though, there are large indirect effects, largely via cognitive ability. A child having a more ‘difficult’ temperament, having a mental and behavioural condition, low birth weight and weeks absent from school all have a negative direct effect on educational performance adjusting for other factors.  
What Mediates the Class Effects?
Table 3 shows that the coefficients for the different social class groups are significantly and negatively predictive of the child’s cognitive ability relative to the professional and managerial class. Not only do all other social class groups experience significantly worse cognitive ability at age 7 relative to the professional and managerial class but the negative effect is larger among Supervisory, Technical and Sales occupations and worst among the Routine occupations and unemployed. Indeed, the effect for the latter is three times larger than for the Intermediate occupations.  
Similarly, Table 3 also shows a similar pattern for child psychological adjustment except that there is no significant negative effect for the intermediate or Self-employed classes relative to the Professional and Managerial classes. Perhaps most importantly, once adjustment is made for the effect of child cognitive ability and psychological adjustment on educational performance, there is no significant direct effect of class on educational performance as shown by the small, non-graduated and insignificant effects of all of the social class groups on educational performance relative to the Professional and Managerial class. This is an important result as it suggests that factors acting on the educational performance of the child act entirely through cognitive ability and psychological adjustment.
TABLE 5 ABOUT HERE
Using the indirect effects from Table 4 it is possible to calculate the proportion of the total class effect on educational performance that is mediated via cognitive ability rather than psychological adjustment. Results for just such a calculation are shown in Table 5 and indicate that cognitive ability is by far the more important mediator variable accounting for between 35% and 67% of the social class effect. The proportion mediated by psychological adjustment is highest in the Routine and Unclassifiable groups where the mechanisms invoked by the family stress model would be most pronounced, but even in this class, two-thirds of the effect of class position is being mediated via the child’s cognitive ability. These results show that whilst cognitive ability mediates a greater proportion of the class effect than psychological adjustment, the latter still mediates around a quarter of the class effect supporting the argument that class ‘sub-cultural’ processes are of limited importance in explaining class differentials. It is also clear from Table 3 that FSM processes (such as maternal warmth and hostility) directly influence cognitive ability which provides support for H3a, that social class variation in cognitive ability will be influenced by both FSM and FIM processes. 
TABLE 6 ABOUT HERE
Table 6 shows the reduction in the class coefficients within the seven models that were specified. Compared to a model which predicts educational performance as a function of social class alone, the full model reduces the class coefficients by between 81% and 93% and renders them insignificant. That is, the full model accounts for all but 7% of the differential between professional workers and routine occupations. Clearly, the addition of cognitive ability to the model (model 4) accounts for more of the class differential (between 80% and 75%) than the FIM predictors alone (44% and 55%). 
Discussion
The intransigent relationship between family social class and children’s educational performance has generated a great deal of theoretical and empirical work on the part of sociologists. Previous research has provided empirical support for both of the hypotheses that are examined in this paper suggesting that there is some merit in each, but there are no direct comparisons of the theories available. Given the importance of the issue for both sociological understanding and policy responses, this lack of clarity about the importance of different theoretical explanations is disturbing. What conclusions can we reach from the results in this paper?
First, the results from the modelling process clearly indicate that child cognitive ability clearly mediates more of the social class effect than child psychological adjustment but that this does not offer any straightforward or unalloyed support for the FIM hypothesis over the FSM hypothesis. The FIM predictors as well as income had significant effects on cognitive ability, particularly the frequency of reading to the child. However, our ‘FSM’ predictors such as maternal warmth and psychological distress also had significant direct effects on cognitive ability. Similarly, ‘FIM’ predictors such as income, reading to the child and helping with maths, were all associated with improved psychological adjustment. These findings strongly support our ‘hybrid hypothesis’ about the role of stress processes in child brain development. In addition, Table 5 also showed that the role of cognitive ability and psychological adjustment varied across social class groups with the latter being more important among working class groups. These results show that the pathways of causation are far more complex than predicted by the narrow FSM and FIM hypotheses.  
A second broad conclusion relates to the ‘sub-cultural’ theories discussed in the introduction. Though not the direct subject of this paper, the finding that the effect of family social class on the educational performance of children at age 7 is entirely mediated via cognitive ability and psychological adjustment suggests that we can largely discount sociological theories based on sub-cultural processes when explaining class differences in educational performance up to middle childhood. These posit that disadvantage in the classroom derives from a lack of access for working class children to specific cultural knowledge or ‘resistance’ patterns of behaviour in the classroom. This does not rule out the possibility that sub-cultural processes become more important as the child gets older, perhaps interacting with educational performance.
Sub-cultural theories were discounted on logical grounds earlier in this piece as an explanation for early life differentials in educational performance, but they do not receive empirical support either, unless sub-cultural theory can be reformulated to operate via the mediating variables used here. One repost that proponents of the cultural capital argument could make is that differences in cultural capital across groups are transformed into differences in cognitive ability through patterns of classroom interaction. This is possible but if cultural capital leads to cognitive ability this would suggest that the contents of such capital are not essentially ‘arbitrary’ but actually lead to skill or ability formation. 
Another counter that proponents of cultural capital could make is that the measure of cognitive ability used (the British Ability Scales) is itself mired in essentially arbitrary cultural choices and so a measure of cultural capital itself. Again, this is possible but we sought to avoid the possibility of ‘cultural influences via language codes by leaving out the naming vocabulary subscale. The BAS sub-scales are widely regarded as valid measures of cognitive ability that are largely independent of cultural knowledge. Children who have come across such ability scales before or been taught more ‘problem solving’ skills will have an advantage and this is clearly correlated with social class, but it would be odd to then argue that parents who teach their children such skills are teaching them ‘cultural capital’. Can we really argue that these are arbitrary cultural choices rather than important generic skills?      
Study Limitations
Finally, some limitations of this study should be noted. First, we would ideally have had educational measures in each year, not just at the end of the observation period. This would then allow for the growth modelling of educational performance conditional on cognitive ability and child emotional and behaviour difficulties. Unfortunately this information was not available at present but future waves of the Millennium Cohort may yield measures that could be used. 
Second, our measure of educational performance was the result of teacher assessments rather than being derived from standardised test scores. It could be argued that the results are, at least to some extent, endogenous since if teachers biases in making these assessments are correlated with the child’s family’s socio-economic position, this could explain the class gradient. A paper by Campbell (2013) compared the teacher assessments in the MCS data with standardised reading and maths tests (the British Ability Scale Word Reading tests and a shortened version of the Progress in Mathematics test) to examine whether teacher assessments were biased. Her findings were that teacher’s assessments of the reading ability of children from low income families, boys and ethnic minority pupils were biased downward whereas assessments of maths ability were biased downward for girls, low income and ethnic minority groups. Although this could suggest the use of teacher assessments is problematic, their use in analysis should be seen in a positive light. Educational success rests upon more than ability and important transitions will rest on a range of factors, including teacher assessments. Understanding the role of different factors in teacher assessments is therefore worthwhile. 
Second, it should also be remembered that although teachers are biased against low income children in their assessments, low income children did score worse on the reading and maths tests in Campbell’s (2013) paper (as they do here at the BAS tests at age 5). Given this, it is likely that the differentials observed in teacher assessments are larger than those that would be found using another ‘objective’ educational test such as the Key Stage tests results, but there is no logical reason why the pattern of mediation should be significantly different. 
Third, it should also be said that Campbell’s analysis is based on just over 5000 children and no account is made in that paper of the selectivity of this grouping and the implications that it has for the patterns observed. Future research should make use of the key stage tests which can be linked to the main Millennium Cohort Study data. However, these data are protected by remote access protocols and the analyses used here would not be possible at present. 
Another concern with the use of teacher assessments of the child is the effect that this has on the sample size which is reduced to 8,667 from the 13,857 cases available in wave 4 of the study. The 13,857 is itself a reduction on the original survey sample of 18552 children at wave 1 but 8,667 cases represents just 47% of the original sample. In mitigation the survey sample weights which adjust for longitudinal attrition in wave 4 were adjusted for the loss involved in using the teacher sample and applied to all analyses.
A third limitation that could be raised about this paper is a concern about the heritability of cognitive ability. It could be argued that a measure of parental cognitive ability would account for our finding that differences in the cognitive development of the child account for the class gradient in child educational performance. There is now a well-developed literature that shows that cognitive ability is heritable with recent evidence from studies of twins, siblings and cousins suggesting correlations of less than 0.5 (Devlin et al 1997; Feldman et al 2000). However, we need to differentiate between ability (usually referred to as IQ), the phenotypic trait measured as a cognitive test score and influenced by a range of factors, and a person’s genotypic IQ, which is determined by genetic inheritance. Assuming that we had a measure of parental cognitive ability and that this variable mediated the relationship between social class and child educational performance. Would this mean that the class gradient in educational performance is explained by the heritability of cognitive ability? I would argue not; it would simply show that social class influenced the development of cognitive ability in the parents’ generation too and that there is substantial intergenerational reproduction of social position, a finding that is now well-established in the economic and sociological literatures. 
This paper adds to the evidence base that shows that children have tremendous potential but that a child’s ability to learn new skills and competencies is sensitive to their environment in early childhood.  Class variation in the resources available to families influences development indirectly both through the nourishment it provides the developing mind and the stresses it places on parents trying to do the best they can for their child. This has important implications for social policy.      
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Figure 1: Theoretical Model Predicting Child Educational Performance
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	[bookmark: _GoBack]Table 1 : Sample Size, Means, Standard Deviations, Minimum and Maximums

	
	N
	Mean
	Std Dev. 
	Min.
	Max.

	
	
	
	
	
	

	Dependent Variable
	
	
	
	
	

	
	
	
	
	
	

	Teacher Estimate Child Ability Reading (1-5)
	8667
	3.30
	1.05
	1
	5

	Teacher Estimate Child Ability Writing (1-5)
	8667
	3.04
	1.00
	1
	5

	Teacher Estimate Child Ability Maths (1-5)
	8667
	3.24
	0.95
	1
	5

	
	
	
	
	
	

	Mediator Variables
	
	
	
	
	

	
	
	
	
	
	

	Strengths and Difficulties Scale Wave 2
	8667
	58.11
	6.82
	0
	71

	Strengths and Difficulties Scale Wave 3
	8667
	50.47
	5.16
	0
	64

	Strengths and Difficulties Scale Wave 4
	8667
	54.13
	5.07
	0
	64

	BAS Picture Similarities
	8667
	56.00
	9.96
	20
	80

	BAS Pattern Construction
	8667
	51.03
	9.64
	20
	80

	
	
	
	
	
	

	Independent Variables
	
	
	
	
	

	
	
	
	
	
	

	Professional and Managerial
	3166
	0.37
	0.48
	0
	1

	Intermediate
	854
	0.10
	0.30
	0
	1

	Self-Employed
	1039
	0.12
	0.32
	0
	1

	Supervisory/Technical/Sales
	2269
	0.26
	0.44
	0
	1

	Routine Occupations
	1339
	0.15
	0.36
	0
	1

	Lowest Income Quintile
	1,500
	0.17
	0.38
	0
	1

	2nd Income Quintile
	1,549
	0.18
	0.38
	0
	1

	3rd Income Quintile
	1,773
	0.20
	0.40
	0
	1

	4th Income Quintile
	1,867
	0.22
	0.41
	0
	1

	How often visits library @ Age 3
	8667
	1.99
	1.26
	1
	5

	How often teaches child alphabet @ Age 3
	8667
	3.98
	2.37
	1
	8

	How often teaches child counting @ Age 3
	8667
	5.96
	2.23
	1
	8

	How often teaches child songs @ Age 3
	8667
	6.22
	2.19
	1
	8

	How often paints and draws with child @ Age 3
	8667
	5.91
	2.10
	1
	8

	How often reads with or to child @ Age 3
	8667
	5.27
	1.09
	1
	6

	Average Daily Hours of TV @ Age 3
	8667
	2.92
	0.63
	1
	4

	Child receives help with reading @ Age 5
	8667
	0.98
	0.15
	0
	1

	Child receives help with writing @ Age 5
	8667
	0.91
	0.28
	0
	1

	Child receives help with maths @ Age 5
	8667
	0.93
	0.24
	0
	1

	Maternal Anxiety and Depression
	8667
	1.53
	0.67
	1
	5

	Maternal Hostility
	8667
	2.39
	0.68
	1
	5

	Maternal Warmth
	8667
	0.80
	0.29
	0
	1

	Low quality relationship between partners
	2678
	0.31
	0.46
	0
	1

	Moderate quality relationship between partners
	1595
	0.27
	0.44
	0
	1

	High quality relationship between partners
	2164
	0.17
	0.37
	0
	1

	Missing relationship or single parent
	2230
	0.26
	0.44
	0
	1

	
	
	
	
	
	

	Control Variables
	
	
	
	
	

	
	
	
	
	
	

	Maternal Education Primary
	979
	0.11
	0.32
	0
	1

	Maternal Education Lower Secondary
	2994
	0.35
	0.48
	0
	1

	Maternal Education Upper Secondary
	1561
	0.18
	0.38
	0
	1

	Maternal Education Third Level
	3132
	0.36
	0.48
	0
	1

	Two natural parents
	6792
	0.78
	0.41
	0
	1

	Two parents, step or adopted
	404
	0.05
	0.21
	0
	1

	Single parent
	1471
	0.17
	0.38
	0
	1

	Birth Order
	8667
	1.46
	1.05
	0
	12

	Maternal Age
	8667
	36.34
	5.93
	21
	69

	European
	7585
	0.88
	0.33
	0
	1

	Black West Indian or African
	244
	0.03
	0.16
	0
	1

	Indian Sub-Continent
	585
	0.07
	0.25
	0
	1

	East Asian
	24
	0.00
	0.05
	0
	1

	Other
	230
	0.03
	0.16
	0
	1

	Mother Employed
	5644
	0.65
	0.48
	0
	1

	Mother Unemployed
	  146
	0.02
	0.13
	0
	1

	Mother Inactive
	2877
	0.33
	0.47
	0
	1

	Child Temperament
	8667
	19.21
	3.46
	5
	34

	Female Child
	8667
	0.49
	0.50
	0
	1

	Years Teaching Missing
	3828
	0.44
	0.50
	0
	1

	Years Teaching <6
	1381
	0.16
	0.37
	0
	1

	Years Teaching 6-19
	1996
	0.23
	0.42
	0
	1

	Years Teaching 20+
	1462
	0.17
	0.37
	0
	1

	Deprived Area by Oxford Child Deprivation Scale
	8667
	0.52
	0.50
	0
	1



















	Table 2: Goodness of Fit Statistics for Structural Equation Model

	
	RMSEA
	CFI
	TLI
	AIC
	BIC
	CD
	Overall R2
	LL

	1. Class Alone
	0.015
	0.999
	0.999
	76763.2
	76855.1
	0.080
	0.08
	-38369

	2. Class + Controls
	0.04
	0.964
	0.945
	247597.4
	247858.9
	0.175
	0.17
	-123740

	3. FIM Predictors
	0.014
	0.997
	0.996
	310828.0
	311018.8
	0.154
	0.15
	-155387

	4. FIM & COG
	0.031
	0.974
	0.962
	509931.3
	510291.8
	0.223
	0.22
	-254915

	5. FSM Predictors
	0.01
	0.999
	0.998
	137923.0
	138057.3
	0.112
	0.11
	-68943

	6. FSM & SDQ
	0.023
	0.993
	0.988
	293425.7
	293701.3
	0.264
	0.26
	-146674

	7. Full
	0.028
	0.943
	0.916
	871266.6
	872432.7
	0.560
	0.56
	-435468





	Table 3: Structural Equation Model Direct Effects – Standardised Coefficients

	
	Cognitive Ability
	Psychological Adjustment
	Educational Performance

	
	Coeff.
	P Value
	Coeff.
	P Value
	Coeff.
	P Value

	Cognitive Development (COG)
	
	
	
	
	0.11
	***

	Psychological Adjustment (SDQ)
	
	
	
	
	0.03
	***

	
	
	
	
	
	
	

	Social Class Variables
	
	
	
	
	
	

	
	
	
	
	
	
	

	Professional and Managerial
	REF.
	
	REF.
	
	REF.
	

	Intermediate Occupations
	-0.39
	n.s
	0.08
	n.s
	-0.02
	n.s

	Self-Employed and Small Employer
	-0.37
	*
	-0.21
	n.s
	-0.07
	n.s

	Supervisory, Technical & Sales
	-0.81
	***
	-0.45
	**
	-0.04
	n.s

	Routine Occupations
	-1.43
	***
	-1.25
	***
	-0.06
	n.s

	
	
	
	
	
	
	

	Family Investment Model Predictors
	
	
	
	
	
	

	
	
	
	
	
	
	

	Lowest Income Quintile
	-1.07
	***
	-1.15
	***
	-0.13
	***

	2nd Income Quintile
	-0.76
	***
	-0.64
	***
	-0.10
	**

	3rd Income Quintile
	-0.56
	**
	-0.35
	*
	-0.06
	n.s

	4th Income Quintile
	-0.52
	**
	-0.22
	n.s
	-0.04
	n.s

	Highest Income Quintile
	REF.
	
	REF.
	
	REF.
	

	How often visits library @ Age 3
	0.29
	***
	0.06
	n.s
	0.02
	*

	How often teaches child alphabet @ Age 3
	0.13
	***
	-0.04
	n.s
	0.01
	***

	How often teaches child counting @ Age 3
	-0.02
	n.s
	-0.01
	n.s
	0.01
	n.s

	How often teaches child songs @ Age 3
	0.07
	*
	0.01
	n.s
	-0.01
	n.s

	How often paints with child @ Age 3
	0.02
	n.s
	0.05
	*
	0.00
	n.s

	How often reads with or to child @ Age 3
	0.45
	***
	0.24
	***
	0.01
	n.s

	Average Daily Hours of TV @ Age 3
	0.19
	*
	-0.11
	n.s
	0.06
	***

	Child receives help with reading @ Age 5
	0.73
	n.s
	0.26
	n.s
	0.14
	*

	Child receives help with writing @ Age 5
	0.23
	n.s
	0.50
	**
	0.04
	n.s

	Child receives help with maths @ Age 5
	-0.34
	n.s
	-0.18
	n.s
	-0.04
	n.s

	
	
	
	
	
	
	

	Family Stress Model Predictors
	
	
	
	
	
	

	
	
	
	
	
	
	

	Maternal Hostility
	-0.01
	n.s
	-0.67
	***
	-0.01
	n.s

	Maternal Warmth
	1.29
	***
	0.99
	***
	-0.06
	n.s

	Low Quality Relationship
	-0.19
	n.s
	-0.73
	***
	-0.03
	n.s

	Moderate Quality Relationship
	-0.07
	n.s
	-0.09
	n.s
	-0.02
	n.s

	Missing Quality of Relationship
	-0.53
	*
	-0.72
	***
	-0.13
	**

	Maternal Psychological Distress
	-0.28
	***
	-1.27
	***
	0.02
	n.s

	
	
	
	
	
	
	

	Maternal and Child Control Variables
	
	
	
	
	
	

	
	
	
	
	
	
	

	Maternal Education Primary
	-2.28
	***
	-1.56
	***
	-0.07
	n.s

	Maternal Education Lower  2nd
	-1.28
	***
	-0.60
	***
	-0.04
	n.s

	Maternal Education Upper 2nd
	-0.94
	***
	0.03
	n.s
	0.01
	n.s

	Maternal Education Third Level
	-1.06
	***
	-0.64
	**
	-0.12
	*

	Two Natural Parents
	-0.21
	n.s
	-0.09
	n.s
	0.05
	n.s

	Two Parents, Step or Adoptive
	-0.38
	***
	0.16
	**
	0.01
	n.s

	Single Parent
	0.05
	***
	0.07
	***
	0.00
	n.s

	Birth Order
	-2.61
	***
	-0.35
	n.s
	0.23
	***

	Maternal Age
	-2.82
	***
	-2.53
	***
	0.54
	***

	European
	0.14
	n.s
	-1.59
	n.s
	0.30
	n.s

	Black West Indian or African
	-1.83
	***
	-0.60
	n.s
	0.39
	***

	Indian Sub-Continent
	-2.28
	***
	-1.56
	***
	-0.07
	n.s

	East Asian
	-1.28
	***
	-0.60
	***
	-0.04
	n.s

	Other
	-0.94
	***
	0.03
	n.s
	0.01
	n.s

	Mother Employed
	REF.
	
	REF.
	
	REF.
	

	Mother Unemployed
	-0.03
	n.s
	-0.33
	n.s
	0.00
	n.s

	Mother Inactive
	0.04
	n.s
	-0.63
	***
	-0.02
	n.s

	Child Temperament
	-0.01
	n.s
	0.06
	***
	-0.01
	**

	Female Child
	0.44
	***
	0.17
	n.s
	0.16
	***

	Male Child
	REF.
	
	REF.
	
	REF.
	

	Child Chronic Illness
	-0.46
	***
	-0.85
	**
	-0.05
	n.s

	Mental and Behavioural Chronic Illness
	-1.71
	***
	-4.75
	***
	-0.33
	***

	Low Birth Weight at Birth
	-0.69
	***
	-0.69
	**
	-0.13
	***

	Weeks Absent from School
	-0.08
	***
	-0.17
	n.s
	-0.03
	*

	Hearing Difficulties
	-0.85
	***
	-0.47
	***
	-0.02
	n.s

	
	
	
	
	
	
	

	Teacher & School Control Variables
	
	
	
	
	
	

	
	
	
	
	
	
	

	Years Teaching Missing
	
	
	
	
	-0.01
	n.s

	Years Teaching <6
	
	
	
	
	0.00
	n.s

	Years Teaching 6-19
	
	
	
	
	-0.06
	n.s

	Area Deprived 
	
	
	
	
	0.01
	n.s


Significance Key: n.s – Not Significant; *- P<0.05; ** - P<0.01; *** - P<0.001

	






	Table 4: The Indirect Effect of Predictors on Educational Performance  via Child Cognitive Ability and Psychological Adjustment 
(Standardised Coefficients)

	
	

	
	Coeff.
	P Value

	
	
	

	Social Class Variables
	
	

	
	
	

	Professional and Managerial
	REF.
	

	Clerical and Administrative
	-0.04
	n.s

	Self-Employed and Small Employer
	-0.05
	*

	Supervisory, Technical & Sales
	-0.10
	***

	Routine Occupations
	-0.20
	***

	
	
	

	Family Investment Model Predictors
	
	

	
	
	

	Lowest Income Quintile
	-0.15
	***

	2nd Income Quintile
	-0.10
	***

	3rd Income Quintile
	-0.07
	***

	4th Income Quintile
	-0.06
	***

	How often visits library @ Age 3
	0.03
	***

	How often teaches child alphabet @ Age 3
	0.01
	***

	How often teaches child counting @ Age 3
	0.00
	n.s

	How often teaches child songs @ Age 3
	0.01
	*

	How often paints with child @ Age 3
	0.00
	n.s

	How often reads with or to child @ Age 3
	0.06
	***

	Average Daily Hours of TV @ Age 3
	0.02
	n.s

	Child receives help with reading @ Age 5
	0.09
	*

	Child receives help with writing @ Age 5
	0.04
	n.s

	Child receives help with maths @ Age 5
	-0.04
	n.s

	
	
	

	Family Stress Model Predictors
	
	

	
	
	

	Maternal Hostility
	-0.02
	*

	Maternal Warmth
	0.17
	***

	Low Quality Relationship
	-0.04
	*

	Moderate Quality Relationship
	-0.01
	n.s

	Missing Quality of Relationship
	-0.08
	**

	Maternal Psychological Distress
	-0.07
	***

	
	
	

	Maternal and Child Control Variables
	
	

	
	
	

	Maternal Education Primary
	-0.30
	***

	Maternal Education Lower  2nd
	-0.16
	***

	Maternal Education Upper 2nd
	-0.10
	***

	Maternal Education Third Level
	REF.
	

	Two Natural Parents
	REF.
	

	Two Parents, Step or Adoptive
	-0.14
	***

	Single Parent
	-0.03
	n.s

	Birth Order
	-0.04
	***

	Maternal Age
	0.01
	***

	European
	REF.
	

	Black West Indian or African
	-0.30
	***

	Indian Sub-Continent
	-0.39
	***

	Asian
	-0.03
	n.s

	Other
	-0.22
	***

	Mother Employed
	REF.
	

	Unemployed
	-0.01
	n.s

	Inactive
	-0.01
	n.s

	Child Temperament
	0.00
	n.s

	Female Child
	0.05
	***

	Male Child
	REF.
	

	Child Chronic Illness
	-0.08
	***

	Mental and Behavioural Chronic Illness
	-0.33
	***

	Low Birth Weight at Birth
	-0.10
	***

	Weeks Absent from School
	-0.01
	n.s

	Hearing Difficulties
	-0.11
	***


Significance Key: n.s – Not Significant; *- P<0.05; ** - P<0.01; *** - P<0.001

	Table 5: Indirect Effects of Social Class on Educational performance 
	

	Social Class 
	% Indirect
via
COG
	% Indirect
Via
SDQ
	% Indirect 
Overall

	Professional and Managerial
	REF.
	REF.
	REF.

	Clerical and Administrative
	65.8%
	3.5%
	69.3%

	Self-Employed and Small Employer
	34.9%
	5.1%
	40.0%

	Supervisory, Technical & Sales
	67.1%
	9.8%
	76.8%

	Routine and Unclassifiable
	63.9%
	14.8%
	78.7%

	
	
	
	












	Table 6: Direct Effects of Social Class on Educational Performance and % Reduction in this Coefficient by the Addition of Variables

	
	Model Number

	
	1
	2
	3
	4
	5
	6
	7

	
	Standardised Direct Effects of CLASS on EDUC

	Professional and Managerial
	Reference

	Clerical and Administrative
	-0.22
	-0.11
	-0.11
	-0.06
	-0.19
	-0.18
	-0.02

	Self-Employed and Small Employer
	-0.35
	-0.17
	-0.16
	-0.10
	-0.30
	-0.25
	-0.07

	Supervisory, Technical & Sales
	-0.47
	-0.21
	-0.25
	-0.14
	-0.38
	-0.31
	-0.04

	Routine and Unclassifiable
	-0.77
	-0.35
	-0.43
	-0.21
	-0.61
	-0.47
	-0.06

	
	Proportion Reduction in Direct Effects of CLASS on EDUC 

	Clerical and Administrative
	100.0%
	51.4%
	50.0%
	74.7%
	14.6%
	20.9%
	92.3%

	Self-Employed and Small Employer
	100.0%
	50.6%
	55.2%
	70.5%
	13.4%
	29.4%
	81.2%

	Supervisory, Technical & Sales
	100.0%
	54.2%
	46.7%
	69.6%
	19.5%
	34.1%
	91.3%

	Routine and Unclassifiable
	100.0%
	54.8%
	43.8%
	72.8%
	20.8%
	39.5%
	92.5%


Model Number Key:
1. CLASS alone (Provides the gross direct effect of CLASS on EDUC).
2. CLASS and control variables.
3. FIM Predictors – CLASS and FIM Predictor variables.
4. FIM Predictors and COG – CLASS, FIM Predictor variables and COG.
5. FSM Predictors – CLASS and FSM Predictor variables.
6. FSM Predictors and SDQ – CLASS, FSM Predictor variables and SDQ.
7. Full Model - CLASS, COG, SDQ, FIM Predictors, FSM Predictors and control variables.
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