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Genetics in education



S H I F T S  I N  G E N E T I C  
R E S E A R C H  &  R I S E  O F  

S O C I O G E N O M I C S

• Monogenic conditions to Polygenic risk 
scores (PRS) 

• Diagnostic to prediction

• Clinical to sociogenomics, e.g. 
educational attainment

• Association btw PRS for educational 
attainment & criminal records



B E H A V I O R A L  G E N E T I C S  A N D  E D U C A T I O N A L  
A T T A I N M E N T

• Disability: Child-find mandate and provisions of tailored 
accommodations 

“Personalizing education is the best way to 
realize the potential of individual children 

who are ‘naturally’ different ” 
-Asbury & Plomin, 2013



P O L Y G E N I C  R I S K  S C O R E S  ( P G S )  F O R  
E D U C A T I O N A L  A T T A I N M E N T

• Generated using Machine Learning and Deep 
Learning methods in genome-wide association 
studies (GWAS)

• A weighted sum of the estimated effects of each 
genetic variant on an individual’s phenotype.

• Genetic variants identified in a GWAS often are not 
causal; results have limited predictive validity & 
portability 

• “Polygenic scores can and do reflect societal 
prejudices, as well as more benign environmental 
factors” (Meyer et al, 2020)



B E H A V I O R A L  G E N E T I C  R E S E A R C H  
H A S  A  D I S T U R B I N G  H I S T O R Y  …  

A N D  C O N T E M P O R A R Y  A B U S E S

“Seeing the bright side of being 

handicapped is like praising the 

virtues of extreme poverty. To 

be sure there are many 

individuals who rise out of its 

inherently degrading states.” 

- James Watson 



Geno-Education 
Examples





• US-based startup using UK biobank data

• Access application to improve “prediction of 
complex traits”

• No mention of intended commercial activity or 
focus on IQ

• Services already provided: $50,000

Oct. 2024



E L E M E N T A R Y  
S C H O O L S  -  U K



E L E M E N T A R Y  
S C H O O L S  -  U S



C O L L E G E  E D U C A T I O N



Genetics

Disability

Race

PRS at 90th 

vs 10th 

percentile 

High vs low 

income family & 

neighborhood

Wealth

S O C I O G E N O M I C S :  P G S  F O R  

E D U C AT I O N A L AT TA I N M E N T

CU Precision Medicine & Society Award; Matthews et al 2025



I M P A C T  O F  P G S  F O R  E D U C A T I O N A L  

A T T A I N M E N T  O N  P L A C E M E N
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Statistical significance (p<0.05):

• PGS – OR=6.39

• Disability – OR=1.94

• SES – OR=1.37

• Race – OR=0.89

Gifted programs

Mainstream edu

Special/separate edu



I M P A C T  O F  P G S  O N  F U T U R E  E D U C A T I O N A L  

T R A J E C T O R Y :  H S  G R A D U A T I O N

Counts indicating graduation
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Statistical significance 

(p<0.05):

• PGS – OR=16.39

• Disability – OR=0.63

• SES – OR=1.55
• Race – OR=0.77



P O S T  H S  D E G R E E S
V

ig
n

e
tt
e Associate’s Bachelor’s

Master’s PhD

Counts of final degree earned,

among respondents who 

indicated Michael would 

graduate HS

Statistical significance 

(p<0.05):

• PGS – OR=4.07

• Disability – OR=1.25

• SES – OR=1.32
• Race – OR=1.16

Intersectionality matters!



Thinking Through 
Ethics



P R I V A C Y  A N D  R I S K  F O R  G E N E T I C  D I S C R I M I N A T I O N

Parents

Schools

DTC

• Non-medical results
• Open future

• Medicalization
• Who’s authority? 
• Equitable implementation

• Whose property
• Use of biobanks for profit



P S Y C H O S O C I A L  I M P A C T S

Parent-child 
relations

Lingering worry 
and/or 

disappointments

Familial 
pressure & 
dynamics

Compounded 
stress for already 

marginalized 
parents

Education

Low expectations 
& self-prophesy; 
Compounded  at 
the intersections



R E I N F O R C I N G  G E N O M I C  I S M S
Essentialism

Determinism, 
reductionism, 

fatalism

Societal 
prejudices

meliorism

Exceptionalism

Distractionism
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• Existing scientific knowledge & technologies 
are not ripe for PGS for educational 
attainment

• PGS for educational attainment raises ethical, 
legal and societal challenges
• Compounded risks at the intersections

• A societal responsibility to consider where it 
invests: human vs financial capital

* Image taken from Spectrum

Conclusions
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