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Abstract 

By the time children leave primary school there is a large socio-economic gap in their 
reading proficiency. There are a number of potential explanations for this socio-economic 
gap and in this paper we investigate the role of three particular genes and gene-
environment interactions in determining children’s reading skills, using the Avon 
Longitudinal Study of Parents and Children (ALSPAC) dataset. We find that whilst these genes 
are indeed correlated with reading outcomes, effect sizes are small and sensitive to the 
choice of test used and the sample selected. Our results suggest that the leading candidate 
genes can jointly explain just 2% of the socio-economic gap in children’s reading test scores. 
We conclude that the influence of these three genes on children’s reading ability is limited, 
and their role in producing socio-economic gaps in reading ability is even more limited still. 
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Executive summary: the socio-economic gradient in children’s reading skills and the 

role of genetics  

 

(Full paper available on request) 

Existing research suggests that family background has a pivotal role in child development
5
 

with certain mediating factors, such as parental education and aspirations, being particularly 

important
6
. Yet there is much about the role of family background that we still do not 

understand. Although the large socio-economic gaps in children’s cognitive skills at an early 

age are well documented
7
, little work has considered the extent to which this is due to genetic 

influences, or their interaction with the environment.  By ignoring the possible role of 

genetics, potentially important variables may be missing from models of social stratification.  

Of course one reason that the role of genetics has been somewhat ignored in the social 

stratification literature is because of the controversy surrounding the notion of heritability. 

For instance, in “The Bell Curve” by Herrnstein and Murray (1994) it was claimed that 

intergenerational worklessness is (to a large extent) genetically determined. Writers such as 

Saunders (2010) have claimed that intergenerational transmission of social advantage may 

also be driven by inheritance of intelligence. Clearly such views are unpopular but they have 

been a recurring theme within social science research for over 50 years
8
. It is only now, with 

the growth in genetic data being collected, that it is possible to consider properly the role of 

genetic factors in creating differences between socio-economic groups. Indeed there is a 

growing expectation that genes and particularly their interaction with the environment, will 

shed new light on this important issue.  

The social science literature on heritability to date has had to rely heavily on research 

comparing outcomes for identical (monozygotic – MZ) and non-identical (dizygotic – DZ) 

twins. The idea is that since the former share all their genes, whilst the latter only share 50%, 

one can use this to determine the extent to which an outcome is heritable. This literature has 

found reading heritability to be high. Indeed some researchers have found ‘genetics’ to be the 

dominant factor predicting reading achievement using this approach
9
. However, there are 

limitations to twin studies which we discuss in our paper, not least the problematic 

assumption that twins really do share the same environment and by implication that parents 
                                                           
5
 Coleman 1966, Haveman and Wolfe 1995, Todd and Wolpin 2003. 

6
 Behrman and Rosenzweig 2002, Black et al 2005, Cunha and Heckman 2008, Goodman et al 2009. 

7
 Feinstein 2003, Jerrim and Vignoles 2013, Goodman et al 2009. 

8
 See, for instance, Jensen 1968. 

9
 Harlarr et al (2005) for example report that genetic factors account for 75% of the variance in reading skills. 



do not treat twins differently. Further, the simplistic nature versus nurture argument 

underlying many twin studies cannot be supported by recent advances in genetic research, 

which have suggested that how a particular gene impacts on a particular outcome is actually 

influenced by the environment to which it is exposed. In other words, the two interact
10

. 

 

In our work we make a contribution to this emerging field by investigating the direct 

association between family background and reading achievement, using genetic data for a 

large sample of children. We focus on three suspected genetic risk factors (DCDC2, 

KIAA0319 and CMIP) and children’s reading test scores. These are the most promising 

candidate genes (DCDC2, KIAA0319 and CMIP) available within the Avon Longitudinal 

Study of Parents and Children (ALSPAC) dataset, which is a data set consisting of women in 

the Avon district of England who were pregnant between April 1991 and December 1992 and 

who agreed to participate in the study
11

. 14,541 mothers were recruited into the study. They 

and their children have been re-interviewed at regular intervals and a large number of 

participating children were invited to special clinic sessions, where a series of diagnostic tests 

were performed (including reading skills assessments). Genotypic information has also been 

collected. This paper is one of the first to use such bio-molecular data encoded from the 

human genome to explain differences across socio-economic groups in one particular 

cognitive skill, namely children’s reading ability. 

 

Using these data, we find that whilst these genes are indeed correlated with reading 

outcomes, effect sizes are small and sensitive to the choice of test used and the sample 

selected. We find no evidence of gene-environment interactions. Rather our results suggest 

that the leading candidate genes can jointly explain just 2% of the socio-economic gap in 

children’s reading test scores. We conclude that the influence of these three genes on 

children’s reading ability is limited, and their role in producing socio-economic gaps even 

more limited still. However, we have yet only investigated the impact of a small set of quite 

specific genes. As the literature on missing heritability suggests, many more genes may be 

implicated in the reading process (possibly hundreds, each with small, independent effects). 

Hence this work is in its infancy and whilst the availability of genotypic data is unlikely to 

have a significant impact on our understanding of the major factors influencing socio-
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 Epigenomics refers to the study of genomic modifications that alter gene expression, loosely meaning the 

study of gene-environment interactions. See Carey (2012) for the origins of epigenomics. 
11

 Please note that the study website contains details of all the data that is available through  fully searchable 

data dictionary (http://www.bristol.ac.uk/alspac/researchers/data-access/data-dictionary/)  
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economic differences in children’s outcomes in the short term, much more research is needed 

on this issue before we can dismiss the role of genetics in influencing children’s outcomes.  
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