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Abstract 

This paper will examine several studies that show the impact of both genetic and environmental factors on intelligence. Some studies investigate the genetic influence on brain structure which in turn is thought to affect intelligence, while others rely on twin and adoption studies to understand the increasingly complex relationship between heredity and environmental influence. The different research projects have shown that genetics plays an increasingly important role in intelligence as an individual gets older, though environment still shapes how these genes are expressed. These reports indicate that experiences shared among siblings or twins impact intelligence less than experiences specific to each individual.  
The Heritability of Intelligence

The debate about the effects of genetics versus the role of experience on intelligence is still a hotly debated subject, not only in the field of psychology, but it is also gaining interest from the biology community. Many studies surrounding this issue use the standard twin and adoption studies to try to separate environmental factors from genetics. The distinction between these two components seems to have become blurred as more research has been completed. Brain mapping has begun to determine the genetic source for specific functions in the brain which contribute to what is commonly believed to be intelligence (Toga & Thompson, 2005). Other studies have shown certain environmental factors to have a greater effect on intelligence over others. These issues are some of the most recent developments in the discussion of the role of genetics and experience in the development of intelligence.  
Heritability of Brain Structure

Brain mapping is a technique being used by neurologists and psychologists to investigate the differences in the areas of the brain that are active in certain disorders. More recently, however, this technique has been used to compare the active sites in the brains of twins. This innovative kind of twin study is useful in that it may help determine which areas of the brain are highly controlled by genetics. By comparing the brain maps of identical twins with those of fraternal twins, investigators could identify which sites were more highly controlled by genetics by recognizing areas activated more similarly in identical twins than in fraternal twins.  Researchers found several areas highly influenced by genetics such as those that control sensorimotor and language abilities and areas in the frontal lobes (which contribute to analytical reasoning) (Toga & Thompson, 2005). Both language abilities and analytical skills are measured in the typical IQ test, so if these areas are under genetic control, much of intelligence (if we consider that IQ tests accurately measure intelligence) is also heavily influenced by genetics.  
Twin Studies:  Correlation of Intelligence and Genetics
The more conventional methods of investigating intelligence also make use of twin and adoption studies, though most use correlational research. After studying 10,000 pairs of identical and fraternal twins, one study found the correlation between identical twins’ intelligences to be 0.86 compared to the correlation of .60 when comparing the intelligences of fraternal twins (Plomin & Spinath, 2004). A different study found the correlation of intelligence between identical twins raised in separate environments to be 0.72 (Toga & Thompson, 2005). Such strong correlations show that intelligence may be strongly linked to genetics.  
There have also been studies that show the increasing influence that genetics has on intelligence as an individual ages. One such study tested the intelligence of a large group of identical twins reared apart at several ages (see Figure 1 for results). This trend can be explained by several hypotheses. Plomin (& Spinath, 2004) suggests that people seek out and choose situations that complement their genetic tendencies. Because the previously unobservable genetic differences are theorized to be conveyed through the actions of people, they make the differences between individuals become more apparent (Toga & Thompson, 2005). A similar idea is that seemingly minor genetic traits become increasingly important and more observable as people select environments that support their genetic inclinations. A different hypothesis as to why this trend occurs is that new genes begin to function as cognitive processes change and become more complex (Plomin & Spinath, 2004).  
Environmental Impact on Intelligence

One correlational adoption study produced results providing an estimate of the extent to which environmental differences influence the variability in intelligence. In comparing adopted children’s intelligence to both their adoptive parents and adoptive siblings, it was found that the children had a significantly higher correlation with their adoptive siblings (.39 with their siblings as opposed to .19 with their parents). This similarity can be explained by the similar environment the children are raised in. This correlation suggests that shared environmental conditions can explain approximately one third of observed differences (Plomin & Spinath, 2004).  
When one uses the phrase shared environmental factors, it refers to situations that the children being studied are exposed to in similar ways (such as parenting style or socioeconomic standing). It has been shown that socioeconomic status can have a significant impact on the extent of heritability of intelligence. Heritability is the degree to which differences in genetics accounts for the variability in intelligence between individuals. According to one study, the genetic factor of intelligence of those lower in socioeconomic status was .10, whereas for those better off, the heritability was seen to be .72. These results show that environment does indeed play a role in the development of intelligence.  Studies also often refer to the unique environment of a child. This term describes experiences one child had over another, such as having different teachers in school or one child being in a car accident in which the other child was absent (Bartels, Rietveld, Van Baal, & Boomsma, 2002). These experiences can also include the prenatal environment (Toga & Thompson, 2005). It has been found that these unique experiences account for 15-27% of the variability of intelligence in a given age group (Bartels et al., 2002).  
Conclusion

The high correlations between identical twins reared apart and the lower (yet still significant) correlation between fraternal twins reared together provide fairly strong evidence that genetics play an important role in intelligence. On the other hand, the discrepancies in correlation of heritability of intelligence among the socioeconomic classes indicate the impact environment plays on the development of intelligence. The debate between the two schools of thought, nature versus nurture, is far from over. As more research is completed, it becomes harder to define the line where the effects of genetics end and where experience takes over. It seems clear however, that both genetic and environmental factors do shape the abilities and skills commonly believed to be the components of intelligence.  
Figure 1:

	Age
	Heritability 

	5
	.22

	7
	.40

	10
	.54

	12
	.85

	16
	.62

	18
	.82

	26
	.88

	50
	.85

	> 75
	.54-.62
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Illustrates the increasing heritability of intelligence as age increases








