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• How do we tie this large set of genetic 
variants to specific traits?





● Second generation educational 
attainment GWAS now available.

● Genome-wide association studies 
produce information about small 
associations between millions of 
variants and outcomes of interest. 
○ Can we simplify?
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For technical reasons, we 
focus on non-Hispanic white 
respondents.





Key facts about this PGS

• Predicts out of sample.

• Predicts net of maternal education & 
maternal genetics.

• Predicts amongst siblings.







What is role of schools?
Questions

1. How are relevant genetics distributed across 
schools?

2. Any indication that schools are moderating genetic 
effects?



•Probability sample drawn from >100 schools.
•Subsample (siblings) first genotyped. 
•Full cohort now genotyped. 

○ 10,577 total
○ 6,524 non-Hispanic White



Clustering of PGS into schools

● ICC showing 
proportion of variation 
in outcomes that is 
between schools.
○ e.g., ~20% of the 

variation in 
maternal 
education is 
between schools.
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Clustering of PGS into schools

• What is effect 
of the 
clustering we 
do observe?
– Genetics of EA 

student’s 
peers are more 
predictive than 
their own. 



How much variation is there in the PGS 
effect between schools?

● First computed correlations between 
educational attainment and PGS for each 
school.

● Then considered the distribution.  



How much variation is there in the PGS 
effect between schools?
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– It seems clear that there is interesting genetic clustering 

into schools. 
– Little evidence for school-level moderation of genetic 

effect. 
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• Consistent with a model in which genetic risks are not 
evenly distributed but where there is little gene-
environment interaction (GxE). 
– Key role for gene-environment correlation (rGE).

• Also of interest: upstream (developmental pathways) 
and downstream (later-life outcomes) associations 
with PGS.
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