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What is heritability? 

• Describes ‘what is’ not ‘what could be’
• Describes normal range of variation
• Genetic influences -- not innate, immutable, deterministic 
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Common misconceptions about heritability 

• Heritability does not describe an individual
• It is a population statistic based on the variance that describes populations, not 

individuals!

• Heritability is not determinism. 
• Just because something is highly heritable does not mean it will happen

• Heritability describes what is in a current population at a current time, not what could be
• BMI is heritable, but you can lose weight! 
• The effects of your genes can change over time, age, and the environment …. 



We can use 
the twin 

method to ask 
interesting 

questions…

The relative 
influence of genes 

and the environment 
on a trait

The extent to which 
genes/environments 
influencing one trait, 

also influence 
another trait

Differences in 
genetic and 

environmental 
influence over time

…and many more!



What looks like systematic environmental effects are often genetic 
effects in disguise
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Plomin et al. (1977);  Bronfenbrenner & Ceci (1994);  Plomin (2014)

Active Evocative

Transactional models: gene-environment correlation (rGE)

Transactional model

Passive



A genetic way of thinking about experience

Passive model 
of imposed 

environments

Active model of 
shaped 

environments



Genetic confounding 



Is this 
information 
useful in the 
classroom?





What is a GWAS?

• GW = Genome-wide

• Comprehensive coverage of the genome 

• (millions of SNPs)

• AS = Association study 

• Does a SNP co-occur with a given phenotype?





Polygenic scores aggregate information from DNA 
variants into a composite index

Belsky & Harden (2019), Current Directions Psych 
Science



Constructing a polygenic score for one individual



Genomic prediction of cognitive traits in childhood and 
adolescence?

Allegrini et al 2019 
Molecular Psychiatry



Allegrini et al 2019



What can we do 
with this 
information in the 
classroom?


