
‘In the Nature-Nurture debate, all the action is in the hyphen’ (Plomin). 

Discuss in regards to two or more outcomes. 

Judit Polgár is considered to be one of the greatest female chess players of all time. Trained from 
a young age by her parents, she rose to be awarded the International Grandmaster title in 1988 at 
the age of 15, breaking the world record set by Bobby Fischer (Britannica, 2018). Her father, 
Laszlo Polgár, author of Bring Up Genius, believed and later desired to prove that any child could 
be brought up to become a prodigy in any field – if provided with sufficient opportunities to 
develop skills from an early age (Allen, 2014). 
 
Many people disapproved of his methods; some doubted whether women could perform as well 
as men in the ‘mental’ game of chess, whilst others were sceptical with the way he brought up his 
children in an experimental environment (Redd, 2018). But the achievements of the Polgár 
sisters, all of whom were raised in this intense training environment, suggested that their father’s 
theory was correct, by winning award after award on an international scale. The educational 
experiment of Laszlo Polgár provided to be a strong case for how nurture is more influential 
than nature. 
 
However, Plomin would argue that it’s the genes of the Polgár family that allowed them to excel at 
chess, rather than the environment they were raised in. In Plomin’s latest book, Blueprint: How 
DNA Makes Us Who We Are, he states that evidence from his 30 years of research suggests 
“genetics is the most important factor in shaping who we are”. For example, by using twin 
studies to investigate the genetic and environmental origins of exceptional performance in 
reading, his findings showed that genetic factors accounted for more than half the difference 
between the reading ability of the two groups. It also suggested, rather controversially, that 
school and home environments account for less than a fifth of the difference in their aptitude 
for reading (Plomin et al., 2014). 
 
Following Plomin’s line of thought and applying it to the Polgár family, one could argue that the 
genetic factor is the most influential: Laszlo Polgár was known to be a strong chess coach and 
highly intellectual. His wife was very intelligent too. Since their children may have inherited the 
genes that made them intellectually strong, then would the presence of world-class coaches and a 
home-schooled life with a major focus on chess, have any influence at all? 
 
In Blueprint, Plomin (2019) says that “genetics accounts for 50 per cent of all psychological 
traits”. This leaves the other 50 per cent up to our surroundings. But even that has a significant 
genetic impact argues Plomin. This is supported by his research into genotype-environment 
interaction which is similar to the understanding behind the diathesis-stress model. 
 
The diathesis-stress model is a psychological theory, which takes into consideration the influence 
of both nature and nurture to show its effect on human behaviour. It also includes how genes 
affect the way we interact with and experience the environment (Diamond, 2009; Lobo & Shaw, 
2008). ‘Diathesis’ originates from the Greek word for vulnerability and indicates a susceptibility to 
developing a certain disorder or condition when exposed to a situational ‘stressor’. Hence, the 
model, as shown by the diagram below, explores how biological and psychological traits (genetic 
predisposition) interact with environmental stressors (eg. a childhood trauma) to create an 
individual’s vulnerability to developing a disorder or certain psychological characteristics. 
 



 
This model is commonly used in psychopathology 
and Plomin et al. (1992) developed a further 
understanding of it by introducing not only gene-
environment interaction but gene-environment 
correlation (Rende & Plomin, 1992). This 
interactionist approach has three separate types of 
gene-environment interplays that an individual 
might experience:  passive, evocative, active 
(Plomin et al, 1977; Sparks, n.d).   
 
In the passive gene-environment interaction, 
parents contribute to their child’s development by 
passing on their genes and providing an 
environment for the genetic predisposition to 
grow. For instance, the Polgár sisters most likely 
inherited the genes of their intelligent parents who 
also provided them with an intellectually 
stimulating childhood. This collaboration between 
their genes and environment increased the chances 
of them growing up to be exceptionally bright.    

 
In the evocative gene-environment interaction, the inherited traits affect the reactions of other 
people in the individual’s surroundings. For example, a shy and withdrawn child (somewhat 
genetically predisposed) may not communicate with their peers as much, which could result in 
them not being interested in child’s company, thereby making the child more withdrawn. Hence, 
this lack of social interaction prompts a consequential series of events started by a predisposed 
nature to be shy. 
 
Finally, in the active gene-environment interaction, the child’s inherited traits lead them to make 
choices in their environment, which allows for the diathesis to develop further. For example, a 
child who is genetically predisposed to be aggressive might purposely engage in watching, 
participating and learning from violent behaviours, like taking part in contact sports or playing 
violent video games. This gene-environment interaction is part of a psychological theory called 
‘niche-picking’, where people voluntarily choose an environment which supplements their 
inherited genes (Roberts et al., 2017). 
 
In psychopathological research, there is evidence relating to schizophrenia which supports the 
model. The Finnish Adoption Study blindly compared a sample of adopted-away offspring of 
schizophrenic mothers against matched controls (children with no family history of 
schizophrenia) (Tienari et al., 1985). Tienari et al. described that their results showed a 
statistically significant difference between the two groups and concluded that when the adoptees 
were raised away from their schizophrenic mothers, their “genetic liability for a schizophrenia-
related illness is broadly dispersed” (Tienari et al., 2003). 
 
These findings imply that if the children were to have been raised by their biological mothers, 
then the stressor to induce the vulnerability to the mental disorder might have been present in 
the family environment. This research provides a strong case for how the development of 
schizophrenia (and possibly other mental disorders) can be explained by looking at how the 
inherited genes and the environment interact with one another to influence the phenotypes of 
individuals. 

Figure 1: Gazzaniga & Halpern, 2013 



Plomin’s nature-nurture quote can also be explored in 
neuroscientist James Fallon’s discoveries. When Fallon (2017) 
started his work on anatomical patterns in the brains of 
psychopaths, he found there to be a trend of low levels of 
activity in the frontal and temporal lobes, which is related to 
impulse control and social behaviours like empathy and 
morality. When he compared them with his own brain scans, he 
was shocked to discover that they displayed patterns similar to 
those of psychopaths.  
 

 

 
Initially, he assumed that maybe his hypothesis involving brain structures was wrong. However, 
after several genetic tests, Fallon found that he had “high-risk alleles for aggression, violence and 
low empathy,” (Stromberg, 2018) and various psychological and behavioural research around 
psychopaths revealed that he was a ‘pro-social psychopath’ (someone who displays psychopathic 
traits but keeps their behaviour within socially acceptable bounds). Although Fallon himself has 
admitted to having an aggressively competitive nature and also finding it difficult to experience 
true empathy towards others, he has not crossed the line into the stereotypical ideas of murder 
and illegal activities that one associates with psychopaths – though it is important to realise that 
not all people who display any psychopathic traits that are put under the ‘anti-social personality 
disorder’ in the DSM express tendencies to manslaughter. 
 
So, what influenced Fallon in his early years to change his behaviour into something more 
socially acceptable? He believes that his upbringing and the environment in which he grew up 
changed certain factors immensely. “I was loved, and that protected me,” he said when 
commenting on how the heavy amount of attention he received as a child could have played a 
key role. 
 
Both Fallon’s findings and the Finnish Adoption Study are examples of the passive gene-
environment collaborations, where the environment in which a child is raised, plays a great part 
in how it affects any inherited predisposed nature. This constant interaction between nature and 
nurture is also clearly displayed in the case of Judit Polgár, where her chess-focused upbringing 
could have influenced her hereditary talent and intellect. 
 
The above examples show that nature is a definite pre-existing factor which has the potential to 
influence behaviour. However, the extent to which it influences an individual is subjective to 
nurture (like in the passive interaction), because the environment can either enhance or diminish 
the effect of the pre-existing genes. 
 
But one must also consider that the environment someone grows up in, is influenced and created 
by the people around them. But those people’s behaviours could have also been impacted by 
their own gene-environment collaborations. This is supported by Plomin’s idea that one’s 
environment is influenced by genetic makeup. Therefore nurture, to some extent, is an 
‘expression of genetics’ (Anthony, 2018 as cited by Plomin, 2018). 
 
Plomin’s description of the hyphen as the ‘action’, could actually be the collaboration between the 
two sides, which is very apt because there is no confirmed evidence stating that it is either solely 
nature or nurture that influences behaviour. Therefore, it is the interaction between the two 
aspects that ultimately impacts the development of an individual’s behaviour. For now, until 
research becomes more conclusive, perhaps we can say that in the metaphorical chessboard of 
life, nature – the white chess piece – makes the first move. 
___________________________________________________________________________ 

Figure 2: Fallon 2017 



Bibliography: 
 
Britannica, T. E. (2018, July 19). Judit Polgár. Retrieved March 2, 2019, from 
https://www.britannica.com/biography/Judit-Polgar 
 
Allen, A. (2014). Chess Grandmastery: Nature, Gender, and the Genius of Judit Polgár | JSTOR 
Daily. Retrieved from https://daily.jstor.org/chess-grandmastery-nature-gender-genius-judit-
polgar/ 
 
Redd, W. (2018, October 12). Judit Polgár, The Chess Prodigy Who Was Made, Not Born. 
Retrieved March 2, 2019, from https://allthatsinteresting.com/judit-polgar 
 
Plomin, R., Shakeshaft, N. G., McMillan, A., & Trzaskowski, M. (2014). Nature, Nurture, and 
Expertise. Intelligence, 45, 46-59. 
 
Plomin, R. (2019) Blueprint, Penguin 
 
Diamond A. (2009). The interplay of biology and the environment broadly defined. 
Developmental psychology, 45(1); 1-8; Lobo, I. & Shaw, K. (2008) Phenotypic range of gene 
expression: Environmental influence. Nature Education 1(1):12 
 
Boundless (Ed.). (n.d.). Boundless Psychology. Retrieved March 3, 2019, from 
https://courses.lumenlearning.com/boundless-psychology/chapter/introduction-to-human-
development/ 
 
Rende, R., & Plomin, R. (1992). Diathesis-stress models of psychopathology: A quantitative 
genetic perspective. Applied and Preventive Psychology, 1(4), 177-182. doi:10.1016/s0962-
1849(05)80123-4 
 
Plomin, R., DeFries, J. C., & Loehlin, J. C. (1977). Genotype-environment interaction and 
correlation in the analysis of human behaviour. Psychological Bulletin, 84(2), 309-322. 
 
Sparks, J. (n.d.). Issues & Debates: Evaluating the Nature-Nurture Debate - Interactionist 
Approach | tutor2u Psychology. Retrieved March 3, 2019, 
https://www.tutor2u.net/psychology/reference/issues-debates-evaluating-the-nature-nurture-
debate-interactionist-approach 
 
Payne, D. K., Beck, B. L., Astor-Stetson, E., Johnson, J. A., & Gazzaniga, M. S. (2013). Study 
guide, Psychological science, fourth edition: Michael S. Gazzaniga, Todd F. Heatherton, Diane F. 
Halpern. New York: W.W. Norton. (Figure 1) 
 
Roberts, B. W., & Nickel, L. B. (2017). A critical evaluation of the Neo-Socioanalytic Model of 
personality. Personality Development Across the Lifespan, 157-177. doi:10.1016/b978-0-12-
804674-6.00011-9 
 
Anthony, A. (2018, September 29). So, is it nature not nurture after all? Retrieved March 2, 2019, 
from https://www.theguardian.com/science/2018/sep/29/so-is-it-nature-not-nurture-after-all-
genetics-robert-plomin-polygenic-testing 
 
Tienari, P., Sorri, A., Lahti, I., Naarala, M., Wahlberg, K. E., Rönkkö, T., Pohjola, J., … Moring, 
J. (1985). The Finnish adoptive family study of schizophrenia. The Yale journal of biology and 
medicine, 58(3), 227-37. 



 
Tienari, P., Wynne, L. C., Läksy, K., Moring, J., Nieminen, P., Sorri, A., . . . Wahlberg, K. (2003). 
Genetic Boundaries of the Schizophrenia Spectrum: Evidence From the Finnish Adoptive 
Family Study of Schizophrenia. American Journal of Psychiatry, 160(9), 1587-1594. doi: 
10.1176/appi.ajp.160.9.1587 
 
Fallon, J. H. (2017). Neuroanatomical Background to Understanding the Brain of the Young 
Psychopath. Biosocial Theories of Crime, 395-421. doi:10.4324/9781315096278-17 
 
Lewis, T. (2015, July 22). Here's what a psychopath's brain looks like. Retrieved March 4, 2019, 
from https://www.businessinsider.com/what-a-psychopath-brain-looks-like-2015-
7?r=US&IR=T (Figure 2) 
 
Stromberg, J. (2013, November 22). The Neuroscientist Who Discovered He Was a Psychopath. 
Retrieved March 4, 2019, from https://www.smithsonianmag.com/science-nature/the-
neuroscientist-who-discovered-he-was-a-psychopath-180947814/ 
 
Coghlan, A. (2013, December 12). Nature more than nurture determines exam success. 
Retrieved March 1, 2019, from https://www.newscientist.com/article/dn24745-nature-more-
than-nurture-determines-exam-success/ 
 
 


