Achievement-Related Attitudes and the Fate of ‘At-Risk’ Groups in Society

1. Introduction

1.1 Models of Poverty

Poverty and poverty reduction represent major concerns for national governments (e.g. the British government set up its Social Exclusion Unit in 1997), international organisations (e.g. see the OECD’s ‘Promoting Pro-Poor Growth’) and supranational entities (e.g., the EU’s Eurostat reported in 2005 that 72 million EU citizens were at ‘risk-of-poverty’). Remedies and social policies designed to challenge poverty, social inequality and disadvantage are pitched at various levels, and include, inter alia, more data-gathering on the nature of what it means to be poor, such as through Eurostat’s European Community Household Panel (ECHP), through better access to health care, or by more direct routes such as ‘social transfers’ via social welfare benefits or pensions, or through bundles of integrated policies such as NAPS (the ‘National Action Plans’ on poverty of individual EU member states, see Micklewright, 2002). Selection of the “appropriate” policy to remedy poverty and inequality, unless it were to be done in an entirely reactive way, is presumably derived from policy-makers’ understanding of the causes of economic disadvantage. For example, if one believed that poverty were a function of low levels of ‘human capital’, then it might make sense to try to improve access to education for the less well-off in society. On the other hand, if one’s causal model of poverty posited a lack of ‘social capital’ as the primary problem facing the poor (not necessarily an outlandish claim – see Putnam’s [1995] use of the concept), then greater emphasis might be placed on trying to facilitate richer social networks among the socially-excluded. 

Broadly speaking, we might distinguish between structural versus individual explanations for poverty. As an example of the former, some researchers have pointed to the power of parental resources to confer advantages onto their children. For example Harding et al. (2004) have calculated that in the US, children in the top income quintile have proportionally twelve times as much income available to them as children in the bottom quintile. Financial power can open the gates to the better educational institutions, and in turn, good educational qualifications are often seen as the necessary, if not sufficient, determinants to career success, and hence social class position. Underpinning this perspective is the view that structural factors provide the context in which children’s fate are determined; Corak (2006) has noted that certain societies where social democratic norms are strong, and where taxation and social spending are high (Finland, Norway, Denmark), tend to show greater generational income ‘elasticity’, i.e. less similarity between generations, than the Anglo-Saxon (U.S., U.K.) or some continental European ones (e.g. France). 

Against this, individual capabilities have been highlighted by other researchers in a position sometimes labelled (derided?) as Social Darwinist; it has been argued that cognitive ability (or intelligence) is the key to success, especially in more market-driven societies (Herrnstein and Murray, 1994). This perspective interprets for example the relationship between parental income and children’s subsequent income as indirect rather than direct (following Blanden and Gregg’s [2004] useful distinction) whereby children of parents on low-income are more likely to have low incomes as adults, not directly because their parents had low incomes, but because their parents’ low incomes were a product of their relatively weak cognitive ability.  A direct-effects interpretation on the other hand assumes that lower parental income impacts on a child’s life through inferior “child care quality, home environment, social activities, neighbourhoods and schools” (Blanden and Gregg, 2004; 2).

1.2 Non-cognitive abilities

Some economists (Heckman et al., 1997; Bowles et al., 2001; Groves, 2005) have proposed that individual but non-cognitive abilities may also play an important role in shaping a person’s social success.  Non-cognitive abilities are thought to comprise of characteristics like motivation, self-discipline, determination, conscientiousness, trustworthiness, etc. The curious title, ‘non-cognitive’, is a catch-all term to capture those socially useful characteristics that people have in varying quantities that are separate from, or autonomous to, cognitive ability. The ‘non-cognitive’ approach differs from one which sees inequalities as an outcome of structural inequalities in access to formal education since it proposes that variation in social achievement among people, both in educational and subsequent work domains, is at least partly a consequence of “non-cognitive” abilities. But it also differs from an individualist approach since it sees differences in achievement in modern societies arising not purely from the differing cognitive abilities of its members but also acquired skills and attitudes. And part of the appeal of the “non-cognitive approach” is its claim that individuals’ acquisition of these abilities is a great deal more flexible and malleable, and with a wider window of influence than the development of intelligence. In other words, the “non-cognitive approach” is individualist and (yet) flexible. Heckman et al. (2006) have argued that non-cognitive abilities are a critical part of ‘human capital’, but their less appealing side is that although it is possible to enumerate potentially important examples such as reliability or sociability, non-cognitive abilities are extremely difficult to define, let alone measure with precision. As Heckman and Rubenstein point out, “Much of the neglect of noncognitive skills in analyses of earnings, schooling, and other lifetime outcomes is due to the lack of any reliable measure of them. Many different personality and motivational traits are lumped into the category of noncognitive skills … The literature on cognitive tests ascertains that one dominant factor ("g") summarizes cognitive tests and their effects on outcomes. No single factor has yet emerged to date in the literature on noncognitive skills, and it is unlikely that one will ever be found, given the diversity of traits subsumed under the category of noncognitive skills", (2001; 145). Indeed Blanden et al. (2006) took the position that almost anything that was not a cognitive ability could therefore be counted as a non-cognitive one in their analyses of a longitudinal dataset.

Yet the concept of non-cognitive abilities is not new. Max Weber’s idea of a ‘Protestant work ethic’ is a classical and well-known example. McClelland and Winter’s (1969) analysis of the role of n Ach (Need for Achievement) in entrepreneurial appetite also implicitly raises the importance of non-cognitive abilities.  In the economic literature, regression analyses have shown a modest role for non-cognitive abilities when other factors are controlled for. Jencks et al. (1979) noted that perseverance, leadership and industriousness played a significant role with parental background held constant. Holding formal skills constant, Bowles et al. (2001) have claimed that psychological variables, such as conscientiousness, are important predictors of success. Intriguingly, it has been argued that certain non-cognitive abilities may be important at different times in the lifespan, and differentially for different groups – conscientiousness is rewarded at the beginning of a man’s career while autonomy becomes gradually more important; agreeableness is associated with lower wages for women (see Nyhus and Pons; 2004). 

While some empirical research has identified, perhaps counter-intuitively, only a rather modest role for non-cognitive abilities, in defence of the concept it has been argued that even small amounts of variability in this domain could have great social impact (these sorts of claims come into play if Heckman et al. are correct about their malleability and flexibility). Carneiro and Heckman have argued that disadvantaged children assigned to treatment groups in high-quality intervention programs benefit significantly, viewing outcome measures like employment and criminal justice histories. They argue that this must happen through improvements in non-cognitive abilities, since research has not demonstrated that such programs change measured cognitive ability (IQ). The programs are “highly effective in … integrating disadvantaged children into mainstream society. The greatest benefits of these programs are their effect on socialization and not those on IQ” (2003; 171). So it might be the case that although non-cognitive abilities have a relatively small role overall or for the population as a whole, they are especially significant for those who are ‘at risk’, i.e. the socially-excluded, including those whose social background appears problematic, and/or those with very few marketable assets such as educational qualifications or similar resources. Heckman et al. (2006) have found that gender interacts with skill so that “for men, noncognitive traits are valued more highly in low-skill markets. For women, noncognitive traits are more uniformly valued” (p. 437). This raises the possibility that males, growing up in difficult circumstances, may be particularly likely to benefit where they are shown to develop work-friendly non-cognitive abilities. 

In summary therefore, it is hypothesized that non-cognitive abilities are a significant human resource, and that even if their role appears modest when considered for the population in general, their importance is raised by the possibility that their potential is greatest for those whose skills-profile are most in need of a boost, i.e., individuals from deprived, excluded or ‘at risk’ backgrounds, and who have relatively few other resources with which to command comfortable incomes. It may be that the development of non-cognitive abilities represents a second opportunity for those whose cognitive abilities are below average. Heckman (2006) has taken the metaphor of critical and sensitive periods in language and perceptual development among humans, other mammals as well as birds (see Knudsen, 2002); and employed them in the context of cognitive and non-cognitive abilities; since ‘critical’ and sensitive’ periods for the development of cognitive traits are thought to come earlier in life than for non-cognitive traits (Heckman, 2006) then those who did poorly in the first phase of development (with low cognitive abilities, or ‘raw’ intelligence) may have a chance to catch up in the sensitive period for non-cognitive abilities. Non-cognitive abilities may thus provide ‘resilience’ to those who face adversity. 

In this paper, we look at the role of non-cognitive abilities among respondents in a British longitudinal study, the NCDS. In particular, we examine whether these are especially influential for those people identified as socially ‘at risk’ (see operationalisation of ‘at risk’ in the section below). We have sought to combat some of the terminological vagueness of the concept of non-cognitive abilities by looking at, and referring specifically in this paper to the ‘Achievement-related attitudes component of non-cognitive abilities’; this is abbreviated to ARAs below in the text. 

2. Data and empirical strategy

2.1 Sample

The British National Child Development Study (NCDS) is appropriate for our analysis since this rich dataset provides measures of attitudes, general ability, occupational status and income. It began with the Perinatal Mortality Survey (PMS) in 1958 and traced all individuals born in the UK during a given week (3rd March to 9th March, 1958). These approximately 17,500 participants have been followed-up six times: at age 7, 11, 16, age 23, age 33, and age 42. The target sample declined to approximately 15,500 individuals in the sixth follow-up due to deaths and permanent emigration. However, considering the length of the panel, overall attrition remained low (e.g. 86.6% at age 16 and 70.6% at age 33). In their exhaustive examination of the mechanisms responsible for the attrition in the NCDS, Hawkes and Plewis (2004) found support for the assumption that this non-response is ignorable, (i.e. non-informative). The missing data mechanism here is probably “Missing At Random” (MAR) in the terminology of Little and Rubin (1987). 

The six follow-ups used several sources of information. The first three follow-ups obtained information about the cohort members from parents, schools, and local medical personnel. In the last three follow-ups the main respondents were the study participants. 

2.2 Measures

As mentioned above, the size of the sample declined due to attrition. To minimise problems arising from this decline, we concentrated on the earliest available measures.

In this analysis the conventional method of a linear regression equation was used to predict wage. This approach allows an evaluation of the predictive power of a given set of variables, because it provides R2 which is the ratio of explained variance of the outcome measure to its total variance (e.g. R2 = 0.43 means that 43% of the total variance of the outcome measure can be explained by the given set of predictors).

The outcome variable of this analysis was the logarithm of “net weekly wage of cohort member” from the fifth follow-up at age 33. It was decided not to use income at age 23 – which was the earliest income measure provided - because people with higher wages over an entire lifetime are often engaged in full-time education at this age. Furthermore, it can be assumed that by the age of 33, the majority of individuals have spent a substantial time in the labour market and have attained a position therein indicative of their likely relative position over the career.

The predictors for this analysis were taken from the third follow-up (age 16), since it was the first providing self-reported measures that were used as proxies of ARAs. In addition, traditional determinants of income were used as a control. Thus, in this study, measured intelligence, formal education, and school quality were included in the analysis. These measures were also taken from the same follow-up (i.e. age 16) as the ARAs, with the exception of the measure of general ability which was only assessed at age 11. A complete list of all predictors used in this analysis is provided below.

Growing up in an environment where the father, or father figure, is either unemployed or absent has long been identified as a marker of risk for a child’s poverty (U.S. Census Bureau 2003), subsequent patterns of education (in the US, children raised in single-parent families have lower test scores, fewer years of schooling, and higher high school dropout rates, McLanahan  and Sandefur; 1994), and criminal involvement (Sampson and Groves, 1989).  Especially relevant in this case is a study by Jenkins et al. (2000) who analysed data from the British Household Panel Survey from 1992 to 1997 examining the dynamics of child poverty. They reported that children living in a household with a lone parent, or with the head-of-family not working, have more than a three times higher risk of entering poverty, compared to all children. Consistently, they found that “household became lone parent” and “head of household became unemployed” were the best single predictors of entries into child poverty. Accordingly, participants who reported living in a household with the father figure absent or unemployed at age 16 were defined as the group ‘at risk’.

2.2.1 Controls

Intelligence: Measures of cognitive ability were ascertained in the second follow-up at age 11: the General Ability Test (Douglas, 1964) approximated a conventional intelligence test with verbal and non-verbal components. Its score ranged from 0 to 80 respectively (for detailed description of the tests and the distribution of results, see Mascie-Taylor, 1984).

Formal skills, and educational attainment measures: Reading and mathematics ability tests were conducted at age 16. Their scores ranged from 0 to 35 and 0 to 31, respectively. They were summed to attain a measure of formal educational skills. Additionally, a measure of educational achievement was created using information about performance in state examinations which was obtained directly from schools. This information included Ordinary-Level (O-Level) and Advanced-Level (A-Level) examinations in England, Wales and Northern Island. Together, these constituted the General Certificate of Education (GCE) which was introduced in England, Wales and Northern Ireland in 1951. Additionally, information about the Scottish equivalent of the GCE was also available. This Scottish Certificate of Education (SCE) comprised the Ordinary-Grade (O-Grades) and Higher-Grade (Higher) examinations. The O-Level/O-Grade examinations were taken typically by 16-year-olds and the A-Level/Higher examinations by 18-year-olds. The latter were used by the Universities Central Council on Admissions (UCCA) to obtain an overall performance score for the admissions of university entrance. The measure ‘education’ was created using the results of these examinations and has 13 categories (0 to 12) ranging from ‘not entered for any exam’ to ‘3 or more A-Level/Higher examinations with at least nine points on the UCCA Scale’.

School Quality: In addition to the teacher-pupil ratio, several items were used to assess school quality at age 16 including: “frequency of parent-teacher meetings”, “occasions parents see pupils at work” and “teaching methods are discussed” (4 categories from “every term” to “not at all”), and the existence of a parent-teacher association (dichotomous item).

2.2.2 ARAs (Achievement-Related Attitudes)

Attitudes and traits were ascertained using items with up to five response categories. These self-reported items were selected to create proxies of ARAs. In this analysis items related to the following constructs as suggested in the literature from Carneiro and Heckman (2003), Sowell (1996), Wolf (2004), McClelland (1961), Flynn (1991), Bowles et al. (2001), Edwards (1976), Klein et al. (1991), Jencks (1979) and Mueser (1979) were used. The NCDS items used here are presented below along with the constructs from the “non-cognitive” literature it was believed that each item was tapping into.

Work ethics / Persistence: “I am quiet in the classroom and get on with my work.”, “I find it difficult to keep my mind on my work.” (5 categories: “very true” to “not true at all”), “Have you stayed away from school at all this year when you should have been there?”, “If to get the job you wanted you had to move to a different part of the country, would you be prepared to do so?” (dichotomous item).


Internal locus-of-control: “I think there is no point in planning for the future, you should take things as they come.” (5 categories: “very true” to “not true at all”)

Well-socialised: “I’m always willing to help the teacher.” (5 categories “very true” to “not true at all”), “Going to parties in friends’ homes.”, “Voluntary work to help others.” (4 categories: “often” to “like to but no chance”)

Family-planning: “Age best to get married”, “Age best to start a family” (6 categories: “16 or 17 years” to “over 30 years”), and “Family size respondent would like.” (7 categories: “no children” to “six or more children”)


Belief in potential of education: “I feel school is largely a waste of time.”, “I think homework is a bore.”, “I don’t like school.” (5 categories “very true” to “not true at all”) and “Reading books (apart from schoolwork or homework).” (4 categories: “often” to “like to but no chance”).

Deferring current consumption for future reward: “Saves money.” was created using the MC item “Things on which money is spent.” (dichotomous item).

Materialistic- / prospect-oriented view on work: “Seeking good payment.” and “Seeking chances for promotion.” were created using three MC items ascertaining the 1st, 2nd, and 3rd most important thing about a job (dichotomous items).

One needs to keep in mind that the amount of variance explained by ARAs in addition to the controls is the minimum estimate of their predictive power because it is likely that at least a few of the control variables are dependent on ARAs.  For example, it could be that an individual with high ARAs also performs better on the educational and general ability tasks, making ARAs a determinant of these controls. Thus, observing the increase in R2 following the inclusion of the non-cognitive predictors to the educational and general ability measures almost certainly underestimates the power of ARAs. 

2.3 Analysis

For the linear regression model given here, a maximum likelihood estimator with robust standard errors (MLR, software package MPlus 4.2) was utilised. This method is robust to the violation of the normality assumption. Also, prior to analysis the response categories were re-ordered where necessary and the “uncertain” category was deleted where appropriate.

Separate consideration was given to male and female respondents in this analysis because of substantial differences in career trajectories between the genders. For family reasons, women often withdraw from the labour force in their twenties. A continuation in work is determined by many factors including family dependence, gender perception, labour market situation etc. In contrast, men are rather likely to have linear careers with an increase in income over time (Payne and Abbot, 1990).

2.3.1 Partial Missingness

As with most social surveys, there was the issue of ‘partial missingness’, i.e. there were missing values on some variables for some participants. Conventionally, the incomplete cases are dropped – a procedure called ‘listwise deletion’. However, this approach provides valid results only when the remaining complete cases are a random subset of the complete sample, a condition Little & Rubin (1987) called ‘Missing Completely At Random’ (MCAR). An analysis of the missing values in this study showed that they were dependent on a number of other variables (such as socio-economic background), indicating that values were not MCAR. Therefore the use of listwise or pairwise deletion as a handling method for missing-values would have produced biased estimates (Little & Rubin, 1987; Arbuckle, 1996). A weaker assumption about the missing values was that they were ‘Missing At Random’ (MAR). This means that the missing values of a variable are conditionally independent of its values, given that the other variables they are related to are included in the analysis. Unfortunately, it is difficult to assess MAR, because there is no formal test available to reveal whether data are MAR for a sub-class of variables. However, Muthen et al. (1987) and Schafer & Graham (2002) found in their analyses that the bias due to missing data is normally small and can be further reduced by newly developed methods (e.g. estimation maximization, multiple imputation, full information maximum likelihood), even if the MAR assumption is not completely satisfied. Comparing these recently-developed methods, Duncan et al. (1998) suggested in their examination of partial missingness in longitudinal analysis that ‘full information maximum likelihood’ (FIML) was the best missing-data technique available. Therefore, this technique was utilised in this study to address the issue of missing values. In contrast to other new methods, FIML does not impute missing values, but estimates the parameters of interest by using all available information instead of co-variances or correlations only.

2.3.2 Multicollinearity

In a linear regression model, the issue of ‘multicollinearity’ must be considered. This term refers to the situation when different predictors in a regression equation are highly inter-related, and therefore actually quantify the same construct, i.e. they are redundant. This was likely to be the case in this analysis, especially for the controls. For example, intelligence and educational attainment are correlated with r=0.78. Multicollinearity leads to unreliable estimation of single regression coefficients, because it is not possible to separate the effects of highly related predictors. This means that single regression coefficients will possibly not be replicated with other samples and therefore cannot be trusted. However, this threat was not of great importance for the purposes of this paper since the focus here was on the overall predictive power of ARAs, rather than on the impact of single predictors. 

3. Results

For this analysis, four groups had to be considered: those “at risk” of becoming poor were compared to the remainder of the sample – the “comparison” group - and this was assessed for female and male respondents separately. The groups at risk attained significantly lower income at age 33 than the comparison groups (for females, the group at risk earned 12.5% less than the comparison group; for males, the group at risk earned 9.3% less than their comparison group). For female respondents, the log wage of the comparison group averaged 4.53 (i.e. £92.76), while it averaged 4.40 (i.e. £81.21) for the group at risk; for males, the means were 5.38 (i.e. £217.89) and 5.31 (i.e. £202.76), respectively. For each group two regression models had to be estimated: firstly, only with the controls, and then a second with ARAs added to the controls. The increase in explained variance after ARAs have been added to the controls can be compared across groups to assess the differences in impact of ARAs on income. Additionally, the single regression coefficients can be compared allowing an evaluation of the differences of the effects of single ARAs. 

Tables 1 and 2 give the results of the multiple regression models with all predictors for males and females respectively. Additionally, the R2 increases after adding the non-cognitive predictors to the controls are reported below the regression table. As expected, the predictors could explain more variance of log wage for males than for females. In the female comparison versus risk groups, 16% and 31% of the variance in log wage could be explained. For the male groups, the figures are respectively 21% and 39%. Thus, in the risk groups the predictors could explain twice the variance of log wage relative to the amount explained in the comparison groups. 

TABLE 1 ABOUT HERE

TABLE 2 ABOUT HERE

Looking at the variance explained by the controls only, it becomes clear that the explanatory power of the controls is higher for the risk groups than for the comparison groups. In the male risk group 23% variance of the log was explained by the controls, while in the comparison group only 17% could be explained. For females, the figures are 24% and 14% for the risk and comparison group, respectively. It is quite an interesting finding although not the focus of this paper

Supporting our hypothesis, ARAs explained considerably more variance of log wage in the risk groups than in the comparison groups. While the R2 increase due to ARAs was 4% for males and 1% for females in the comparison groups, it was more than four times higher for the risk groups (16% and 6% for males and females, respectively). It can be concluded that ARAs contribute to the explanation of variance of log wage for all groups, but that they explain much more income variance for the group “at risk” than for the “comparison” groups.

It is interesting to look more closely at group differences of the effect sizes of single non-cognitive abilities to find out which ones are responsible for the considerable difference in explanatory power. However, the significance level of the coefficients is misleading for this comparison. While even the smallest effect becomes significant in the large comparison groups, some of the obviously substantial effects cannot attain significance in the relatively small risk groups. Therefore, it is more informative to contrast the differences in the standardised effect size of variables (betas) between both groups – risk and comparison.

It is obvious that work ethics measures especially seem to matter more for the risk groups; for example, ‘difficulties keeping mind on work’ has a beta of 0.14 for the risk females but only 0.01 for the comparison females. For males, ‘would move for job’ beta for risk males was 0.11 but only 0.04 for comparison males. Two other non-cognitive predictors seem to be relatively more important – looking at betas – for the risk females than for the comparison females: ‘internal locus-of-control’ (though not significant) and ‘goes to friends’ parties’. Interestingly, the latter has a negative association on log wage in the female at-risk group, while it has a positive one for the male risk group. Thus, socialising with friends at age 16 was associated with an increase in future income for males but in a decrease for females. For the male risk group, a few other measures seem to be important that do not have any effects in the comparison group: an advancement-oriented work view (beta = 0.16), ‘ready to help teacher’ (beta = 0.18) and ‘family size respondent would like’ (beta = 0.17). In summary, ARAs have more than four times the impact on the future wages of those at risk of becoming poor compared to others. This is the main finding and will be discussed further below.

4. Discussion

This paper looked at the role of ARAs in an individual’s achievement in the labour market. Empirical research so far has established that non-cognitive abilities do matter for the population in general. They provide additional explanation of performance in the labour market, adding to the contribution of traditional predictors such as education and school quality. However, this study shows for the first time that ARAs matter much more for people who are at risk of becoming poor. This supports the assumption derived from the theoretical background that for people who have had a bad start – i.e. a bad family background or poorer cognitive abilities – ARAs could be a key resource in providing a ‘second chance’. In fact, the power (R2) of ARAs in predicting the future achievement of this group is one of the highest reported in the ‘non-cognitive literature’ and suggests that this approach is one with rich potential for policy-building. This finding is also in line with the analysis offered by Carneiro and Heckman (2003) and their reasoning. For example, the High/Scope Perry Preschool Study has found that participants in this preschool program have, at age 27, significantly better earnings and property resources, educational attainment and cleaner criminal records compared to a control group (see Schweinhart et al., 2005): this is attributed to the program’s “empowerment” of children and changing their attitudes towards knowledge and independent learning (though by age 40, the differences between participants and controls lie chiefly in differential involvement in crime by males, see Belfield et al., 2006.)  Carneiro and Heckman’s assumption that the success of early intervention programs is explicable through the fostering of non-cognitive abilities, is supported here because non-cognitive abilities appear to be critical for the relevant group. In particular, it is the achievement-related attitudes component of non-cognitive abilities that appear to be both malleable and of possible causal significance.

The special importance of non-cognitive abilities for the group at risk is a key finding because frequently interventions found to be of use with a population generally have turned out to have a tendency to ‘preach to the converted’; that is they work especially well for people who need them least, e.g. public health campaigns advising people to alter their behaviour are most likely to be attended to by people whose health behaviours are least problematic (Burgoon et al., 2001). Even worse from an egalitarian perspective is that if an intervention improves everybody’s income by say 2%, those on low incomes obviously benefit financially far less, and in fact fall further behind. To facilitate change in a problematic section of the population often requires ‘throwing’ resources at everybody, including other sections of the population requiring of no special attention, and thus may actually widen the gap between the more and less successful in a given society. Given the pattern of results reported here, a non-cognitive skills-based intervention shows some promise in addressing these kinds of problems – it seems feasible to argue that the benefit of such an intervention might be felt particularly by those most in need of it. A social program that enhances non-cognitive abilities equally for every socio-economic group will translate into higher returns for the group otherwise most likely to experience poverty. In terms of resources, it is often much cheaper per person to introduce an intervention broadly or nationally: the analysis here implies that even an across-the-board effort to enhance non-cognitive abilities – for example in the school curriculum – might be a good measure to counteract social inequalities. However, selecting the participants beforehand can enhance the efficiency of such interventions even more. McClelland and Winter’s work (1969) represents an early example of such an intervention, seeking to inculcate ‘achievement motivation’ among groups of south Indian businessmen so as to generate heightened entrepreneurial activity. However, as Heckman (2006) has noted, the evidence from neuroscience is that while non-cognitive skills are more malleable than cognitive ones, the earlier the intervention in an individual’s life, the more likely it is to change the “brain’s architecture”. 

Future research should seek to find more direct evidence of the role of non-cognitive abilities for the effects of the early intervention programs. One way might be through the comparison of relevant measures of non-cognitive abilities before and after an intervention program. It is possible that raising human capital could be achieved, not through direct pedagogical means (such as formal education and skills training) but indirectly, through changing attitudes towards work, learning and even how one interacts with other people, i.e. through non-cognitive abilities. The specific findings of this study suggest that gender-specific interventions around how adolescents view the nature of work and career potential might be effective. Furthermore, strengthening their co-operation and identification with teachers might have long-term effects beyond the classroom. Improving the connection between adolescents and adults in key domains such as school has been linked to the effective prevention of anti-social, ‘risky’ behaviours; it may also be the case that these connections could foster greater earning potential. The beneficiaries of such interventions are likely to be those who are often poorly served by more formal and direct approaches. 
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	Table 1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Regression of log income on all predictors (males)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Groups
	Comparison group
	
	
	
	
	Risk group
	
	
	
	 

	 
	B
	 
	(S.E. B)
	 
	Beta
	 
	 
	B
	 
	(S.E. B)
	 
	Beta
	 

	Total score of general ability test
	0.001
	 
	(
	0.001
	)
	0.046
	 
	 
	0.000
	 
	(
	0.003
	)
	0.008
	 

	School: Parent-teacher meetings
	0.031
	
	(
	0.017
	)
	0.031
	
	
	0.038
	
	(
	0.052
	)
	0.044
	

	School: Occasions parents see pupils at work
	-0.005
	
	(
	0.010
	)
	-0.009
	
	
	0.056
	
	(
	0.031
	)
	0.110
	

	School: Parents shown teaching methods
	-0.002
	
	(
	0.011
	)
	-0.003
	
	
	0.000
	
	(
	0.043
	)
	0.000
	

	School: Parent-teacher association (di)
	0.012
	
	(
	0.017
	)
	0.013
	
	
	0.053
	
	(
	0.055
	)
	0.059
	

	Total score on educational tests
	0.006
	*
	(
	0.001
	)
	0.178
	*
	
	0.007
	
	(
	0.004
	)
	0.227
	

	Educational Achievement (Exam results)
	0.029
	*
	(
	0.005
	)
	0.206
	*
	
	0.040
	*
	(
	0.020
	)
	0.268
	*

	Belief in education: School is a waste of time ®
	0.015
	
	(
	0.009
	)
	0.039
	
	
	0.011
	
	(
	0.030
	)
	0.033
	

	Belief in education: Homework is a bore ®
	0.008
	
	(
	0.007
	)
	0.026
	
	
	0.015
	
	(
	0.025
	)
	0.045
	

	Belief in education: Doesn't like school ®
	0.009
	
	(
	0.007
	)
	0.029
	
	
	-0.023
	
	(
	0.024
	)
	-0.081
	

	Belief in education: Reads in spare time
	-0.036
	*
	(
	0.010
	)
	-0.064
	*
	
	0.050
	
	(
	0.040
	)
	0.090
	

	Work ethics: Gets on with classwork
	-0.018
	*
	(
	0.008
	)
	-0.046
	*
	
	-0.034
	
	(
	0.026
	)
	-0.090
	

	Work ethics: Difficulties keeping mind on work ®
	0.005
	
	(
	0.006
	)
	0.015
	
	
	0.007
	
	(
	0.020
	)
	0.023
	

	Work ethics: Truancy this year  ® (di)
	-0.039
	*
	(
	0.016
	)
	-0.044
	*
	
	0.010
	
	(
	0.056
	)
	0.012
	

	Work ethics: Would move for job (di)
	0.045
	
	(
	0.023
	)
	0.041
	
	
	0.113
	
	(
	0.097
	)
	0.108
	

	Internal Locus-of-control
	0.014
	*
	(
	0.006
	)
	0.042
	*
	
	-0.019
	
	(
	0.033
	)
	-0.066
	

	Defers gratification (di)
	-0.004
	
	(
	0.018
	)
	-0.004
	
	
	0.048
	
	(
	0.063
	)
	0.042
	

	Work orientation: Materialistic (di)
	0.036
	*
	(
	0.016
	)
	0.038
	*
	
	0.075
	
	(
	0.054
	)
	0.080
	

	Work orientation: Advancement (di)
	0.005
	
	(
	0.015
	)
	0.006
	
	
	0.135
	*
	(
	0.055
	)
	0.155
	*

	Well-socialised: Ready to help teacher
	0.000
	
	(
	0.007
	)
	0.001
	
	
	0.062
	*
	(
	0.023
	)
	0.179
	*

	Well-socialised: Goes to friends' parties
	0.058
	*
	(
	0.009
	)
	0.110
	*
	
	0.092
	*
	(
	0.028
	)
	0.183
	*

	Well-socialised: Does voluntary work
	-0.001
	
	(
	0.011
	)
	-0.001
	
	
	0.049
	
	(
	0.038
	)
	0.079
	

	Family planning: Age best to start a family
	0.030
	*
	(
	0.011
	)
	0.055
	*
	
	-0.010
	
	(
	0.038
	)
	-0.020
	

	Family planning: Family size respondent would like
	0.008
	
	(
	0.011
	)
	0.017
	
	
	0.066
	*
	(
	0.024
	)
	0.168
	*

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intercept
	4.487
	*
	(
	0.100
	)
	10.147
	*
	 
	3.674
	*
	(
	0.348
	)
	8.499
	*

	N
	
	
	
	5783
	
	
	
	
	
	
	
	413
	
	
	

	R2 controls
	
	
	
	0.174
	
	
	
	
	
	
	
	0.233
	
	
	

	R2 increase due to noncognitive abilities
	
	
	
	0.037
	
	
	
	
	
	
	
	0.155
	
	
	

	R2 total
	
	
	
	0.211
	
	
	
	
	
	
	
	0.388
	
	
	

	® reversed; (di) dichotomous; * p ≤ 0.05
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Table 2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Regression of log income on all predictors (females)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Groups
	Comparison group
	
	
	
	
	Risk group
	
	
	
	 

	 
	B
	 
	(S.E. B)
	 
	Beta
	 
	 
	B
	 
	(S.E. B)
	 
	Beta
	 

	Total score of general ability test
	0.000
	
	(
	0.001
	)
	0.009
	
	
	0.006
	
	(
	0.005
	)
	0.145
	

	School: Parent-teacher meetings
	0.061
	*
	(
	0.030
	)
	0.034
	*
	
	0.038
	
	(
	0.096
	)
	0.023
	

	School: Occasions parents see pupils at work
	0.002
	
	(
	0.016
	)
	0.002
	
	
	-0.069
	
	(
	0.058
	)
	-0.077
	

	School: Parents shown teaching methods
	-0.010
	
	(
	0.019
	)
	-0.010
	
	
	0.175
	*
	(
	0.064
	)
	0.191
	*

	School: Parent-teacher association (di)
	-0.004
	
	(
	0.027
	)
	-0.002
	
	
	-0.003
	
	(
	0.100
	)
	-0.002
	

	Total score on educational tests
	0.008
	*
	(
	0.002
	)
	0.120
	*
	
	0.004
	
	(
	0.007
	)
	0.061
	

	Educational Achievement (Exam results)
	0.054
	*
	(
	0.007
	)
	0.206
	*
	
	0.048
	*
	(
	0.022
	)
	0.188
	*

	Belief in education: School is a waste of time ®
	0.011
	
	(
	0.015
	)
	0.015
	
	
	-0.031
	
	(
	0.047
	)
	-0.050
	

	Belief in education: Homework is a bore ®
	0.022
	
	(
	0.011
	)
	0.040
	
	
	-0.047
	
	(
	0.033
	)
	-0.089
	

	Belief in education: Doesn't like school ®
	-0.001
	
	(
	0.011
	)
	-0.001
	
	
	-0.014
	
	(
	0.036
	)
	-0.029
	

	Belief in education: Reads in spare time
	0.034
	*
	(
	0.016
	)
	0.035
	*
	
	0.017
	
	(
	0.046
	)
	0.019
	

	Work ethics: Gets on with classwork
	0.009
	
	(
	0.013
	)
	0.012
	
	
	0.009
	
	(
	0.044
	)
	0.014
	

	Work ethics: Difficulties keeping mind on work ®
	0.005
	
	(
	0.011
	)
	0.010
	
	
	0.073
	*
	(
	0.036
	)
	0.139
	*

	Work ethics: Truancy this year  ® (di)
	0.006
	
	(
	0.027
	)
	0.004
	
	
	0.154
	
	(
	0.090
	)
	0.103
	

	Work ethics: Would move for job (di)
	0.083
	*
	(
	0.040
	)
	0.044
	*
	
	0.037
	
	(
	0.124
	)
	0.024
	

	Internal Locus-of-control
	0.022
	*
	(
	0.010
	)
	0.040
	*
	
	0.050
	
	(
	0.030
	)
	0.109
	

	Defers gratification (di)
	-0.027
	
	(
	0.030
	)
	-0.016
	
	
	-0.086
	
	(
	0.115
	)
	-0.049
	

	Work orientation: Materialistic (di)
	0.042
	
	(
	0.026
	)
	0.027
	
	
	0.020
	
	(
	0.083
	)
	0.014
	

	Work orientation: Advancement (di)
	0.054
	*
	(
	0.026
	)
	0.034
	*
	
	0.037
	
	(
	0.086
	)
	0.024
	

	Well-socialised: Ready to help teacher
	-0.012
	
	(
	0.012
	)
	-0.017
	
	
	0.008
	
	(
	0.035
	)
	0.014
	

	Well-socialised: Goes to friends' parties
	0.019
	
	(
	0.017
	)
	0.020
	
	
	-0.139
	*
	(
	0.055
	)
	-0.146
	*

	Well-socialised: Does voluntary work
	-0.009
	
	(
	0.014
	)
	-0.011
	
	
	-0.027
	
	(
	0.045
	)
	-0.036
	

	Family planning: Age best to start a family
	0.040
	*
	(
	0.020
	)
	0.038
	*
	
	0.012
	
	(
	0.052
	)
	0.013
	

	Family planning: Family size respondent would like
	-0.017
	
	(
	0.012
	)
	-0.024
	
	
	0.045
	
	(
	0.041
	)
	0.064
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intercept
	3.257
	*
	(
	0.163
	)
	4.270
	*
	 
	3.493
	*
	(
	0.505
	)
	4.780
	*

	N
	
	
	
	5462
	
	
	
	
	
	
	
	439
	
	
	

	R2 controls
	
	
	
	0.143
	
	
	
	
	
	
	
	0.244
	
	
	

	R2 increase due to noncognitive abilities
	
	
	
	0.013
	
	
	
	
	
	
	
	0.062
	
	
	

	R2 total
	
	
	
	0.156
	
	
	
	
	
	
	
	0.306
	
	
	

	® reversed; (di) dichotomous; * p ≤ 0.05
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


� To pursue this finding would require an in-depth analysis. The regression coefficients of the single measures are not reliable due to multicollinearity. In particular, the coefficients of the measures of intelligence and educational attainment are highly correlated (up to r=0.8) and disentangling their effects requires approaches other than simple regression analysis. These measures were included in this analysis to control for their effects; such effects are of course of great significance and have been widely studied in their own right, see Deary et al. (2005) for a recent analysis.
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