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Project description 
 
 
Introduction: 
Using a cutting-edge gene-environment interaction (GxE) approach, the student will identify 
school environmental factors that maximise children’s individual potential and minimise 
effects of risk factors on their test performance.  
 
Background: 
Gene-environment interactions (GxE) occur when genetic influences are amplified, or 
reduced, according to the social context (Plomin, DeFries, & Roberts, 1977). For example, 
genetic variation might exert more influence on school performance among higher 
socioeconomic status families, because affluence (e.g., intellectual and financial resources) 
helps children to actualise their ‘genetic potential’. This model is referred to as the Scarr-
Rowe interaction (Scarr-Salapatek, 1971). However, despite the vast, longstanding, and 
high-profile theoretical literature on GxE and school performance, the empirical evidence is 
weak and inconsistent (Tucker-Drob & Bates, 2016). There are several huge methodological 
challenges in GxE research, including non-random selection into environments, and low 
statistical power. There has also been a narrow focus on interactions with family 
environments, at the expense of other contexts that are essential for learning and 
development, particularly schools. Notably, there is some initial evidence that genetic 
influences on performance interact with school factors like teacher quality (Harden et al., 
2020; Taylor, Roehrig, Soden Hensler, Connor, & Schatschneider, 2010). 
 
We have a new approach and unique data to overcome the above issues in GxE research. 
We have linked the Norwegian Mother, Father and Child Cohort Study (N=115000 children 
and parents, with polygenic scores for a wide array of traits, skills, and difficulties) to several 
national educational databases with school information. We already have preliminary 
results demonstrating an interaction between polygenic risk for ADHD and schools, whereby 
higher-quality schools (with higher average performance) better support children with high 
risk to still perform well. This project will broaden the search for interactions beyond the 
ADHD polygenic score, and to include more detailed measures of school environments. 
 
Results will aid the design of school environments for all. Inequalities will be revealed, by 
identifying groups who benefit less from certain school factors, and thus groups and school 
factors to be targeted. School factors that aid children at risk for low performance will be 
uncovered. 
 
Research questions: 

1. Which polygenic scores interact with schools for test performance, and to what 
extent? (Identify GxEs) 

2. How do school contextual factors such as teacher qualifications, technology 
availability, special needs service qualities moderate the expression of genetic 
propensities? (Understand GxE mechanisms) 

 



Objectives and method: 
The goal of the project is to identify school environments that maximise the performance of 
children with particular heritable strengths and weaknesses. 
 
The statistical method will be multilevel modelling with random slopes for polygenic score 
effects between schools, as detailed in our preprint. Analyses will be performed in the lme4 
package of the R programming language.  
 
Student assignments: 
 

1. Background reading to understand the literatures on: GxE and school performance 
(particularly G x school), GxE theory, the Norwegian school system, and multilevel 
modelling. 

2. Replicate the ADHD polygenic score analyses already performed by the supervisor to 
get familiar with the code. 

3. Decide which polygenic scores (other than ADHD) are of interest, based on statistical 
power, relevance, prior evidence and/or theory, as well as personal interests of the 
student. Many scores have been made already by the supervisor, but the student 
will be trained to create polygenic scores if they wish. 

4. Investigate what measures of school environments can be generated, by looking 
through available school data files. 

5. Expand the code previously developed by the supervisor to incorporate more 
polygenic scores and school variables, and run analyses. 

6. Create data visualisations of the results. 
7. Interpret the results with help from the supervisors.  
8. Present the results at lab meetings. 
9. Write up an initial long abstract, and revise this with help from the supervisors. 
10. Then write the full article. The student can begin writing the Methods section near 

the start of the project. The student can also decide on journals to submit to near 
the start. 

 
About the research environment: 
The student will meet in person (Corona permitting) with the supervisor for 30 minutes 
every week, and in between meetings may discuss matters with the supervisor via Slack or 
email. The student will be able to participate in a network of lively interdisciplinary meeting 
groups: the Neighbourhood Genetics group (weekly, organised by Eivind Ystrom), 
PROMENTA Research Center seminars (fortnightly), and Oslo Genetics and Social Science 
(monthly, organised by Rosa Cheesman). There will be opportunities to present, receive 
feedback and learn about colleagues’ research at all these meetings. Since colleagues are 
interdisciplinary, the student will be able to develop their knowledge of genetics, 
developmental psychology, sociology, economics and more. The student will also be able to 
get to know other junior researchers (MSc and PhD students and postdocs) at these 
meetings and from being in the department. 
 
Supervision: 
Rosa Cheesman will be the main supervisor. She is a postdoctoral fellow in the HUP section 
of the Psychology Department. Rosa is experienced in GxE research and will support the 



student throughout the project in identifying and discussing background literature, cleaning 
and analysing the data, interpreting results, and writing the manuscript. The student will 
have an assistant supervisor, Professor Eivind Ystrom, to provide additional support if any 
analytical issues come up, and to give feedback on manuscript drafts. Members of the 
seminar groups listed above will also provide input, particularly on results interpretation. 
 
Ethical approvals and data: 
The combined MoBa data (with polygenic scores and family structure) and register data 
(school variables) are already available in the p805 project on TSD. Ethical approval has 
been given. 
 
Tentative article title: What school environments work for whom? A population-wide, 
genetically sensitive study. 
 
Contact: Rosa Cheesman 
r.c.g.cheesman@psykologi.uio.no  
94063990 
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