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‘To what extent is human behaviour a product of our biology or our environment?’
The question as to whether human behaviour is determined by our biology or the environment has been at the forefront of psychological debates for generations. This is also most commonly known as the ‘Nature vs Nurture’ debate. The biological concept, that makes us who we are, are genes. Plomin (1994) suggests that genes can impact human behaviour in three ways; passive gene environment interaction, which is passed down from parent to child, for example; an intelligent parent will most often than not provide an intellectually stimulating environment for their child, so the ‘intelligent’ gene that has been passed down has been stimulated and nurtured within the child’s environment as it grows up. The reactive gene environment interaction, of which the most common example is aggression. Aggressive behaviour results in an aggressive response from the individual. An active gene environment interaction, is where the child will actively search for and build their own experiences which would match up to their genetic tendencies, such as, a child with high cognition and intelligence will ask questions and seek answers. The environmental aspect of human behaviour stems from when, where and how we are brought up as individuals. This essay will explain how human behaviour, personality and intelligence are products of our genes and our environment, through case studies such as feral children and twin studies.
Feral children can be used as one example towards the main debate as to whether our behaviour is a product of our biology or environment as case studies can provide information as to learned behaviour and the use of language and emotion. One case study that is particularly useful is that of Genie, an American child who had been discovered at the age of thirteen, who had been raised in deprivation and neglected by her father. Genie never learned how to talk, and was beaten by her father when she made a noise, she wore diapers at night and was tied to a potty chair during the day, she never learned how to control her bowel movements. Genie was described by Curtiss (1977) as “unsocialised, primitive, hardly human.” (Gross, 2001) At the age of fourteen, Genie has learned basic language skills, and goes against Lenneberg’s 1967 hypothesis of a critical period, where there is an optimal period of language acquisition, ending at puberty for the person’s first language (L1 skills) as opposed to the person’s second language skills, (L2 skills) which can still be acquired past puberty, although at a slower rate. There are other cases of feral children, such as Oxana Malaya, an eight-year-old girl from Ukraine, who was abandoned by her biological parents, and raised by a pack of wild dogs for six years. “She ran on all fours, panted with her tongue out, bared her teeth and barked,” (Macdonald, n.d.) her only way of communicating was through the words ‘yes’ and ‘no’. In cases of feral children, psychologists are able to explore where human behaviour stems from our biology and/or the environment. 
As well as feral children, another way human behaviour can be seen as a product of our biology and/or our environment is to look at twins. Studies have looked at identical and non-identical twins, who were raised together and raised apart. When studies of twins who have been separated at birth, they have the same prenatal experience (they have shared the same environment within the mother’s womb), which according to Howe (1997), can be seen as the reason for “observed similarities in IQ.” (Gross, 2001) When concerned with personality traits and behaviour, “occupational and leisure-time interests, and social attitudes,” (Bouchard, et al. 1990) were similar between monozygotic (identical) twins who reared apart and to those who were reared together. McGuffin, et al, (1996) studied patients with major depressive disorder and their twins. They found that there was a “46% in monozygotic and 20% in dizygotic twins” (McGuffin, et al. 1996) chance in which the other twin would have the same gene, show signs or symptoms of manic-depressive disorder, or be diagnose with the disorder. They also found that “major depression estimates of heritability were between 48% and 75%.” (McGuffin, et al, 1996). The conclusion based from this study was that the heritability of major depression (DSM-IV) is substantial, however there is no evidence to show that there is any effect from the environment, therefore it can be said that this is “associated with a larger degree of genetic determination” (McGuffin, et al, 1996). Another study of mental health disorders in twins is Holland, et al, (1984) where thirty-four pairs of twins, and a set of triplets, were found to suffer from anorexia nervosa, a well known eating disorder. The test subjects were made up of thirty female pairs and four male pairs, sixteen pairs were identical, and fourteen were non-identical. The study found that “9/16 of the monozygotic (MZ) and 1/14 of the dizygotic (DZ) pairs were concordant for anorexia nervosa.” (Holland, et al. 1984) This was only from the female participants, no male twins exhibited signs or symptoms of the eating disorder. Twin studies postivtively suggest that both the biological and environmental factors can shape human behaviour. 
Munsinger (1975), studied the IQs (intelligence quotentient) of adopted children in order to investigate more into the ongoing nature, nurture debate. Within this study, Munsinger took the IQ test score of the adopted children and compared them to the adoptive and biological parent’s mental abilities. The outcome of this particular study was that the environment created by the adoptive parents has a “modest effect” (Munsinger, 1975) compared to the already set environment of the biology, which showed a “strong effect” (Munsinger, 1975), on the intellectual growth of the child. There are some drawbacks to using IQ tests as an accurate way to measure intelligence, therefore effecting it is down to our biology or environment that makes us who we are. With the limitations of, socio-economic status, wealthier families are more likely to have access to better funding and education system compared to those of a lower income and social status. IQ tests have been know to encounter the Flynn Effect (Turkheimer, 2003), where IQ tests and scores have changed over time, for instance IQ scores are higher now, as a result of an improvement in education, which has lead to an increase in knowledge within society, and test scores beginning to rise. 
One biological factor that plays an important role in human behaviour is neural plasticity. This is the brain’s ability to modify and adapt to a variety of experiences. An example that explores this is, Maguire’s (2000) study of London Taxi Drivers. To become a taxi driver in London, applicants must pass a test in which they must navigate the streets of London. The study of these particular individuals, explores the capacity of knowledge that can be conserved within the brain. Maguire compared MRI scans of the brains of taxi drivers to those of London bus drivers. They were compared as they are “matched for driving experience and levels of stress, but differed in that they [bus drivers] follow a constrained set of routes” (Maguire, et al, 2006). The study showed an increased volume of grey matter in the brains of the taxi drivers, due to their constant change of routes in their working day, compared to bus drivers who follow one route. Grey matter in the brain is where most of the neuronal cell reside, it is involved in muscle control, sensory perception, memory, emotions, speech, decision making and self control, it can be changed due to differing levels of “self-motivation, driving experience, and stress” (Maguire, et al. 2006). This suggests that it was the spatial awareness that was the varying factor between the two groups rather than the stress, self- motivation and driving experience of the single participants. Another study that investigated neural plasticity and cognition is the repetitive piano playing study carried out by Pascual-Leone (1995) who “found changes in the cortical motor [involved in planning, control and execution of voluntary movements] areas as non-pianists practices finger exercises.” (Palmer, n.d.) There were neuronal changes, which were specified in the somatosensory cortex (responsible for receiving and processing sensory information from across the body) when pianists practiced. The findings of this investigation showed that the cortical areas enlarged, and the activation thresholds decreased, over two hours of practice everyday for five days. They also concluded that mental practice induced the same cortical changes as physical practice. There was an improvement in playing when mentally practicing, but not as great as it would have been if the participant was conducting physical practice.
Another factor involving the biology and structure of the brain is that, how children are treated can lead to the change of the function and structure of the brain. Nelson, et al (2019) suggest that deprivation leads to short- and long-term effects, including differences in the structure and function and behavioral adjustments occurring due to cellular changes. This is shown by an investigation into ‘Local Brain Functional Activity Following Early Deprivation’ completed by Chugani, et al, 2001. This study compared glucose metabolic rates of adults compared to those of the orphans, the orphans had significantly lower metabolism. After scans of the brain, it showed that the white matter (made of nerve fibers) was damaged, causing undefined language skills and decreased mental ability. It is clear that from previous studies and cases such as feral children, that isolation and deprivation from a very young age has the ability to lead to severe behavioral implications. In the Romanian orphanage, where there was only one caregiver avaliable for every ten orphans. Many of the infants lay in cots unattended for up to “20 hours a day” (Chugani, 2004). Children who had been adopted, where shown to have “cognitive, social and physical deficits” (Chugani, 2004). When PET scans were taken of the orphans, and compared to children of the same age and gender who had not suffered deprivation. There were significant differences, the glucose metabolic rates were significantly lower, structural differences and the PET scans of the orphans showed their brains were significantly smaller than those of the other tested children. 
A way in which biology and environment work hand in hand is through the exploration of epigenetics. Epigenetics suggest that the environment can have an impact upon our inherited genes. Epigenetics can be described as switches for genes, that turn them on or off. The experiences that children have are all individual to that child, and so are their genes, these experiences can alter the chemical marks (epigenomes) that are on their genes. It is just the epigenomes that are altered, the DNA sequence remains untouched. “Epigenetic mechanisms modulated by environmental cues such as diet, disease or our lifestyle take a major role in regulating the DNA by switching genes on and off.” (Eaton-Thomas, 2021) For example, identical twins, they may look the same, they may have the same genes, but because they experience things differently, their epigenomes are different, which result in the twins having differing personalities, interests, skills and maybe even behaviours. The topic and study of epigenetics is a way of proving that human behaviours are made of both biology and the environment. An example of epigenetics can be found during an investigation into pregnant women during the Hunger Winter (a harsh winter in the Netherlands during World War Two, along with extreme food restrictions and shortages.) There was a much higher risk of the children in the womb, developing various health problems, compared to children born before or after the Hunger Winter. The development in the womb was affected, this was later to be discovered that the IGF2 gene, which holds instructions for making an insulin growth factor, had lower levels of methyl tags in the DNA compared to those before and after this period. The grandchildren of those who were pregnant during that period experienced some of the same effects. This case study strongly corresponds with epigenetics at work. 
Imprinting, which is phase sensitive learning, works alongside epigenetics so they have an important role in the determination of how our biology regulates our behaviours. Humans have around eighty genes which are imprinted in humans, mostly involved in during embryo growth. The most common imprinted gene is the previously outlined IGF2 gene. In regards to imprinting, if the IGF2 gene is methylated only on the paternal copies of the gene, then it will be expressed, compared to it being silenced if it was methylated only on the maternal copies. The genes we receive from out parents are pieced together at the beginning during the embryo fertilisation process so that the genes we receive are “labelled differently with epigenetic tags so are not equivalent” (Eaton-Thomas, 2021).
In conclusion, the debate as to whether human behaviour is a product of our biology or environment will be ongoing. This is because there are many studies which suggests it is mainly biological, such as the neural plasticity in the taxi drivers and piano players. On the other hand, most studies around this topic seem to come to the same conclusion that human behaviour is a product of both our biology and environment. Genetic influences that shape human behaviour include gene environment interactions (passive, active and reactive), pre-natal experience, DNA and the heritability of genes. Environmental factors that contribute to human behaviour include; pre, and post-natal environments, experiences and circumstances, as well as family and peers. Instructions from epigenetics contribute to passing on genes and the attached chemical mark to offspring. When combined, all of these factors have the ability to produce individualised human behaviour. 
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