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Using Genetic Data in Psychology: Intellectual Roots

• Questions about human individual differences.

• No ability to measure human genome directly. Strongly influenced by 
experimental paradigms of animal research

• Adoption studies

• Twin studies 

• Focused on individual differences relevant for diagnosis & selection

• Psychopathology (especially schizophrenia) 

• Personality (characteristic patterns of emotion, response to 
environment)

• Mental abilities (memory, learning, problem-solving)



Always an Ideological Battleground



Backlash to Behavior Genetics

• Determinism

• Reductionism

• Inegalitarianism

“Until we know how genes affect 
specific forms of behavior, heritability 
estimates will tell us almost nothing of 
importance.” (Jencks)

“ A powerful intellect was at work… if it were 
shown that a large proportion of variance in 
eyesight were due to genetic causes, then the 
Royal Commission on the Distribution of 
Eyeglasses might as well pack 
up…” (Goldberger)

“Institutions are created whose 
function are created to forestall violent 
struggle by convincing people that the 
society in which they live is  … 
inevitable…” (Lewontin)



5 Big Findings from Twin, Children-of-Twin, and 
Adoption Studies

• Living together doesn’t make you psychologically similar to your siblings or 
your parents (but will make you socioeconomically and religiously similar)

• Everything is heritable (i.e., genes are a difficult to measure but non-
ignorable source of heterogeneity)

• Genetic differences between people matter more as they get older. (IME this 
contradicts most people’s intuitions)

• Genetic correlations among things that social scientists care about are the 
rule, not the exception

• Most social and physical environments don’t happen randomly, even in 
childhood (i.e., most environments can’t be assumed to be exogenous to 
genotype)



“notwithstanding the thousands of twin studies … that have been 
conducted, and an equally rich history of theoretical writing on the 
subject, quantitative genetics … remains stubbornly 
controversial, both widely accepted as foundational yet 
regularly rejected as misleading or worse.” 
(Turkheimer & Harden) 



Psychology in the Post-Genomic Era

• “Will you be the last behavior geneticist?” == A question I got on 
the job market in 2009

• Psychology was QUICK to embrace flawed candidate gene studies 
that wasted a lot of time and money

• Psychology has been SLOW to embrace the tools of modern 
genomics (big data, GWAS, polygenic scores), widening gulf between 
psychology & psychiatry

• Opportunities for methodological and theoretical synthesis



Example: Genetics of Non-Cognitive Skills



Non-Cognitive Skills in Psychology and Economics



Which skills matter and how do we measure them?



Two Methodological Approaches

Identify psychological 
measures of non-cognitive 

skills

Use latent factor modeling to 
build measurement model

Use twin design to test which 
non-cognitive skills account 
for genetic variance in child 

academic achievement

Identify SNPs associated with 
non-cognitive variance in 
educational attainment

Use SNP beta weights to 
construct polygenic score

Test which traits and 
behaviors are associated with 

polygenic score across 
cohorts

(with E. Tucker-Drob)

(with D. Belsky, M. Nivard)



• Family design

• High-quality measures of 
cognition and school 
achievement 

• Child and adolescent focus 

• Contemporary cohort

• Represent socioeconomic  
and race/ethnic diversity



Texas Twin Project Participants

• Recruited through public-school rosters and community 
organizations (mothers of multiples)

• Full sample: N = 1,913 youth from 937 families and 1,009 pairs (ages 
7.8 to 20.1, M age=13.1 years)

• Younger sub-sample: N = 1,019 (ages 7.8 to 15.3, M age = 10.8 
years) with EF data

• 50% female; 35% MZ pairs; 65% DZ pairs

• 59% non-Hispanic White, 15% Hispanic/Latinx, 8% Black, 4% Asian, 
12% multiple race/ethnicities, 2% other race/ethnicity



Academic Achievement (WJ-III)

• Reading 

• Passage comprehension

• Word attack

• Word identification

• rMZ = .68, rDZ = .49

• Mathematics 

• Calculations

• Applied problems

• rMZ = .72, rDZ = .49



Intelligence (WASI-II)

• Verbal ability 

• Vocabulary

• Similarities

• rMZ = .65, rDZ = .41

• Visuospatial reasoning 

• Block Design

• Matrix Reasoning

• rMZ = .71, rDZ = .33



Executive Functions

• Inhibition
• Animal Stroop 

• Mickey 

• Stop Signal

• Switching
• Trail-making 

• Local-global 

• Plus-minus 

• Updating 
• Running memory for letters 

• n-back 

• Keeping track

• Working Memory
• Symmetry span

• Listening recall

• Digit span backward



Genes Unite Executive Functions in Childhood



Measures of “Non-Cognitive” Skill Converge on Two 
Higher-Order Personality Dimensions

Conscientiousness: 
Persistence, diligence, 
self-control

Openness: 
Curiosity, motivation, 
intellectual interest



What Accounts for Genetic Variance in Child 
Academic Achievement?

conscientiousness

openness

processing speed

intelligence

executive functions

(no residual genetic 
variance in reading)



Example: Genetics of Non-Cognitive Skill

Identify psychological 
measures of non-cognitive 

skill

Use latent factor modeling to 
build measurement model

Use twin design to test which 
non-cognitive skills share 

genetic variance with child 
academic achievement

Estimate SNP associations 
with non-cognitive variance in 

educational attainment

Use GWAS results to 
construct polygenic score

Test which traits and 
behaviors are associated with 

polygenic score across 
cohorts

(with E. Tucker-Drob)

(with D. Belsky, M. Nivard)



GenomicSEM Estimates SNP Associations with “Non-
Cognitive” Skills



Polygenic Scoring



Polygenic Score Associations in 6 Worldwide Cohorts

Netherlands Twin Registry 

E-Risk

Add Health

Texas Twins

Dunedin 

Wisconsin Longitudinal 
Study



Polygenic Score Associations with Big Five Personality



Example: Genetics of Non-Cognitive Skill

Identify psychological 
measures of non-cognitive 

skill

Use latent factor modeling to 
build measurement model

Use twin design to test which 
non-cognitive skills share 

genetic variance with child 
academic achievement

Estimate SNP associations 
with non-cognitive variance in 

educational attainment

Use GWAS results to 
construct polygenic score

Test which traits and 
behaviors are associated with 

polygenic score across 
cohorts

Openness



How Can Genetics Help Psychology?

• What are the differences between people?

• Why are people different?

• When in the lifespan do differences emerge and stabilize?

• Who benefits from a policy or intervention? 
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