To what extent is human behaviour a product of our biology or our environment?

There are many approaches in psychology that try to explain human behaviour. These include the biological approach, the cognitive approach, the psychodynamic approach, the behaviourist approach and the humanist approach. Based on these approaches there have been several debates in psychology. One of the most popular debates is the gene environment debate. The gene environment debate looks closely at the importance of genes and environment in the influence of human behaviour (Gross, 2020). Genes include factors such as our genetics, DNA, pre-natal influences, heritability etc and environmental factors including people around us such as family and friends, experiences that we have, as well as our individual circumstances such as housing and household income for example (Eaton-Thomas, 2021). A twin study can be used to study genes with a particular focus on the differences of monozygotic and dizygotic twins. This essay will discuss Holland et al. (1984) study on anorexia nervosa, Maguire et al. (2000) study on taxi drivers to find changes in the hippocampus, Pascual-Leone’s (1995) study on the changes in the motor cortex while playing the piano and also the case of Genie Wiley (Curtiss, 2014). These studies will be looked at to discover if our behaviour is as a result of our genes or our environment in particular or if there is a direct correlation between them both.

Ceci & Williams (1999, as cited in Eaton-Thomas, 2021) recognized that human traits comprise of a combination of both genes and environment. They also stated that the developing foetus should also be considered. Plomin et al. (1977, as cited in, Plomin, 1994) stated that there are three types of gene environment (GE) interaction that can influence our behaviour. Passive GE interaction where children share environmental influences with members of their family as well as inherited genes. Reactive GE interaction where experiences of the child will occur as a result of other people’s reactions and lastly is active GE interaction where a child will create an environment that correlate with their genetic tendencies. 
Environmental experiences have a large influence on our behaviours throughout our life but there are crucial times in our life where these influences are more important than ever; these are called critical or sensitive periods. Knudsen (2004, as cited in Nelson, 2019) argued that sensitive periods are limited periods of time where if an experience does not occur it will be extremely difficult to further develop in this area and functions such as language may never fully recover. In opposition to sensitive periods, Knudsen argued that if an experience fails to occur during a critical period, it will result in brain functions being affected permanently. Lenneberg (1967, as cited in Eaton-Thomas, 2021) stated that the critical period for acquiring language is between infancy and puberty. This is because there are many changes happening in the brain during puberty. However, if the stage between infancy and puberty was looked at as a sensitive period instead of critical then it would be possible for a person to learn language after this time however it would be very difficult and not so efficient. 
Holland et al. (1984) conducted a study on anorexia nervosa which consisted of 34 pairs of twins and one set of triplets. The aim of this study was to find out the concordance rates for anorexia nervosa or other eating disorders in twins and also to study the sets of twins who were discordant for the illness. For the data to be collected, all twin participants were contacted and asked if they wished to participate. 18 pairs of twins and their parents agreed to participate. 3 pairs did not wish to actively participate in the study however, their medical notes provided sufficient information for the assessment to be completed. Either one or both twins and one or both parents were seen in the other 14 pairs. The interviews with the parents and the twins occurred separately in order to investigate if there were any psychiatric illness in the twins and also to find out information about their childhoods such as birth weight, birth order, childhood weight, and also personality traits in each of the twins. Anorexia was then diagnosed based on these interviews and the case notes. There were 30 pairs of female twins in this study, 16 pairs were monozygotic, and 14 pairs were dizygotic. Out of these 30 pairs of female twins, it was found that 9 pairs of the monozygotic twins and 1 pair of dizygotic twins were concordant for anorexia nervosa. There were 3 male/female dizygotic pairs, 1 male monozygotic pair of twins and 1 set of triplets and it was found that none of these were concordant. There were two explanations based on three findings of this research. The first explanation was that there is a genetic susceptibility for anorexia nervosa which could be seen through stress or extreme dieting for example. Having these predisposed genes may lead to an individual experiencing other psychiatric illnesses, hypothalamic disorder or issues regarding body image for example. If monozygotic twins have any of these factors, then they are more likely to develop anorexia nervosa if they come under any stress. The second explanation found from this study is that the equal environment assumption (Plomin et al. 1980, as cited in Holland, 1984) regarding twins is inaccurate when it comes to anorexia nervosa and also that because monozygotic twins are treated more similar compared to dizygotic twins it would make them more susceptible to the onset of anorexia. When twins become adolescents, they are usually exposed to some level of separation and the development of anorexia could result in them being brought to an identical state which cancels out any individual differences which may have emerged. 
Maguire et al. (2000) conducted a study on experienced right-handed male London taxi drivers and used a control group of 50 right-handed males who were not taxi drivers to compare any changes to the hippocampus as a result of environmental demands. One of the roles of the hippocampus is to use spatial memory for navigation purposes. London taxi drivers must receive training to enable them to navigate between all of the places in London. This extensive training takes around two years to complete. Structural MRI scans were taken of the taxi drivers and also the control group and these scans were then compared. The results showed that there was an increased amount of grey matter in the left and right hippocampi in the taxi drivers compared with the control participants. There were no other differences found in the brain. The correlation between the amount of grey matter and the time they had been practicing as a taxi driver were examined. From this examination, it was found that the length of time they had been a taxi driver correlated with the amount of grey matter in the right posterior hippocampus. This study shows evidence of structural changes of the hippocampi in licenced London taxi drivers compared to the control group of non-taxi drivers. It showed that the taxi drivers had a higher volume of grey matter in the posterior hippocampus compared to the control group who had a higher volume in the anterior hippocampus. This indicates that the dependence on navigation skills for the London taxi drivers is associated with the volume of grey matter in the hippocampus. This study suggests that environmental stimuli have a large impact on our thoughts and behaviours because the taxi drivers and the control group participants were all a similar age, all right-handed males, and they all had healthy medical profiles however, the grey matter was larger in the taxi drivers indicating that their spatial memory was greater because they were dependent on their navigation skills daily. 
Pascual-Leone (1995) conducted a study using transcranial magnetic stimulation to study muscle response in the motor system whilst acquiring new fine motor skills. In one experiment the subjects learned a one-handed, five finger piano exercise where they were mapped on the cortical motor areas focusing on the muscles used in the right hand during the task. The second experiment studied the physical and mental performance of the same piano task, and they mapped the cortical motor areas used in the task. Over the course of 5 days, the participants that learned the five-finger piano exercise for 2 hours each day were known as control group 1. During these 5 days it was found that the cortical areas enlarged and there was a decrease in the activation threshold for control group 1. For the control group 2, the participants played the piano willingly for 2 hours a day for 5 days using only their right hand however they were not taught the five-finger exercise. It was found that this control group had less significant changes in their cortical motor areas compared to the participants in control group 1 who were learning a new skill.  For the second experiment, the participants were divided randomly into physical, mental or a control group. These in the physical group practiced the five-finger piano task for 2 hours a day for 5 days independently and the mental group practiced the five-finger piece mentally for 2 hours a day over the course of 5 days, again individually. The control group did not practice at all over the 5 days however all participants from the 3 groups had transcranial magnetic stimulation daily. After these 5 days, it was found that the mental group had a large improvement while performing the five-finger exercise however the improvement was not as significant as the physical practice group. It was found that the skills needed to perform the five-finger task correctly were linked with the changes occurring in the motor cortex. This study suggests that all participants were able to acquire the fine motor skills needed to play the five-finger piano piece however they were not all given the opportunity to do so. All participants may have acquired these motor cortex changes if they had the chance to earn which implies that having experiences in our environment can help us to improve mentally and physically. 
An example of how crucial critical or sensitive periods are is the case of Genie Wiley (Curtiss, 2014). Genie was subjected to extreme abuse, isolation and neglect. Throughout her first 13 years of life, Genie was kept isolated in a small room in her home and was strapped on to a child’s potty throughout the day and during the night she was restrained in a sleeping bag which restricted her from moving her arms where she was placed in a child’s crib with mesh wire around the sides and over the top – like a cage. Whilst she was in this room, there was not much sound for her to hear. There was no television or radio in the house as her father did not tolerate any noise which then led to any conversations in the house being extremely quiet. Genie did not hear any language outside of her room and had no auditory stimulation apart from her own bathroom noises and hearing the occasional airplane passing through a small gap in her window. Genie would sometimes make noise to attract attention however her father would beat her with a large piece of wood that was kept in Genie’s room for this purpose only. During these beatings, her father never spoke to her, instead he would bark and growl. When Genie was 13½ years old, her mother left the house and took Genie with her. Genie was later admitted to the hospital for malnutrition and after several months of being hospitalised, linguistic observation began. It was found that Genie had some understanding of words such as no, walk, go and door for example. Genie was then moved to a rehabilitation centre where she began to develop socially and intellectually. Genie developed a wide range of vocabulary over the next year however despite knowing words it is not a language as a language consists of grammar and knowledge. Genie unfortunately never fully learned a language however she did continue to learn words for the things around her (Curtiss, 2014). This suggests that both genes and environment play a large role in linguistic development because it seems that Genie had the capabilities to learn however she was not given the correct environment to do so. 

In conclusion, studies show that both genes and environment have a substantial effect on human behaviour. As Holland et al. (1984) anorexia study shows, monozygotic twins are more likely to both have anorexia or other illnesses compared to dizygotic twins which implies that genes contribute to this because monozygotic twins share the exact same DNA. On the other hand, Maguire et al. (2000) study on London taxi drivers highlights the importance of environmental factors because the taxi drivers must memorise all possible routes in London and use these navigation skills daily. Pascual-Leone (1995) piano study involving changes to the motor cortex also implies the importance of our environment because those participants who were given the opportunity to learn had significant improvement of their fine motor skills. The case of Genie Wiley (Curtiss, 2014) shows that both genes and environment intertwine to influence our behaviour. Genie’s environment did not enable her to learn or to thrive in any areas of her life however when she was taken into care and looked after she was able to learn a large number of words just not a language. This suggests that Genie had the genes and capabilities to learn and if she was given a nurturing environment she may have thrived in life. We may be born capable of achieving great things throughout our life however if we are not given the opportunities and an environment that supports our learning then we may never truly reach our potential.  
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