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Abstract

This paper provides a discussion of material regarding the effect of genetic components on intelligence. It discusses heritability of intelligence, and the influence of genetics in different studies. It also acknowledges the influence of environment on intelligence, but provides a genetic link to environmental influences. This paper addresses the means by which genetic influence and heritability is determined, and provides various views on intelligence and its genetic and environmental influences.

Discussion of the Genetic Component of Intelligence


Intelligence is a complicated and controversial topic in psychology, and many people support many different theories on what it is, where it comes from, and what it does. This paper will address mainly the genetic component of intelligence and to what extent it may alter intelligence. The question of nature vs. nurture has been brought up many times, and in the discussion of intelligence is no exception.  

Beginnings of Intelligence and Genetics


According to Plomin and Spinath (2004), intelligence was among the first human traits to be researched through genetics, and this happened before the advent of psychology as a scientific field. Galton became a pioneer in this field when he published the first book on heredity and intelligence, arguing that “there is no escape from the conclusion that nature prevails enormously over nurture” (as cited in Plomin & Spinath, 2004, p. 112). This statement sparked a new debate and new interest in the topic of how genetics and heredity influence intelligence. Studies, such as twin studies, family studies, and adoption studies, published in a review in Science, pointed towards a genetic influence on intelligence (Erlenmeyer-Kimling & Jarvik, as cited in Plomin & Spinath, 2004). Throughout the 1960s, the idea of environmentalism in the field of psychology lost momentum and gave way to a greater understanding and acceptance of genetic influences on intelligence (Plomin & Spinath, 2004). This field of interest has grown immensely, and Plomin and Spinath (2004) state that “intelligence is the target of more genetic research than any other domain in science, with exception of self-report personality questionnaires” (p. 113). Through this extensive genetic research of intelligence, many theories and estimates have emerged regarding the influence of genetics on intelligence.

Heritability of Intelligence


One of the most studied aspects of intelligence is the proposed heritability of intelligence, that is, the amount of variation in a particular trait (in this case, intelligence) that can be accounted for by inherited genetic factors rather than environmental factors. According to Plomin (1999), the heritability of general intelligence is between 40-80%, but usually lies around 50%.  Plomin (1999) also asserts that heritability of intelligence increases with age. It is stated that heritability of intelligence is estimated at 20% in infancy, 40% in childhood, and 60% or greater in later life (McGue, as cited in Plomin, 1999). Much of the genetic research regarding intelligence involves studies of families, twins, siblings, and adopted children. Twins provide an interesting anomaly in genetics because they are 100% genetically related. Thus, any variance in intelligence between twins can be attributed to environmental factors, which will be discussed later.  


Intelligence has been found to be more highly correlated between monozygotic twins than between dizygotic twins in a number of studies. For example, in studies of more than 10,000 monozygotic and dizygotic twins, the average monozygotic correlation for intelligence was .86, a high correlation, while the correlation between dizygotic twins was a weaker but still significant .60 (Plomin & Spinath, 2004).  


In addition to general intelligence and its being regarded as mildly to highly heritable, it seems that other measures of intelligence, such as IQ, are also found to be substantially heritable.  Herrnstein and Murray (as cited in Devlin, Daniels, & Roeder, 1997) estimate IQ heritability between 60%-80%, whereas Devlin et al. (1997) believe that heritability is lower, from 30%-50%.  

Genetic Environment


If genetic influence, as Plomin (1999) suggests, only yields 50% heritability, environmental influence must account for the rest of the variability. However, even within environment, it appears that genetics may have a profound effect. Plomin and Bergeman (as cited in Plomin & Spinath, 2004) suggest the idea of nature of nurture. This idea supposes that genetic factors may determine the way that we react to and interact with our surrounding environment, thus creating a correlation not simply between environment and intelligence or genetics and intelligence, but also between genetics and environment (Kendler & Eaves, as cited in Plomin & Spinath, 2004). For example, in an adoption study that compared genetic influence differences between adoptive and nonadoptive siblings, it was estimated that this genetic influence accounted for approximately 40% of the variance between HOME scores (Bruangart, Fulker, & Plomin, as cited in Plomin & Spinath, 2004). HOME is a widely used measure of the home environment in studies on cognitive development and it stands for Home Observation for Measurement of the Environment (Bradley, Convyn, Burchinal, McAdoo, & Call, as cited in Plomin & Spinath, 2004). Through this and other studies, it can be seen that although environment plays a significant role in the heritability of intelligence, some of its effects can be traced back to a genetic influence.

Conclusion


As one can see, genetics has a profound influence on intelligence. While the debate between nature and nurture will surely live on, research supports the idea that it is an interaction of both genetic and environmental factors that affect intelligence. Although environment plays a large role in intelligence heritability, genetics seems to influence even these environmental aspects of heritability. Despite the great strides that have been made in linking genetics and intelligence, many questions and skepticisms still remain. Velden (1997) stated that “Because the molecular genetic basis of intelligence is unknown, we cannot say to what degree there may be different genetic variabilities in different populations” (p. 72). This illustrates that more research remains to be done regarding this topic, and only when we can pinpoint the exact genetic basis for the effects on intelligence will we be able to truly measure the effect that it has on heritability.  Intelligence and its causes remain mysteries to many in the field of psychology. As research continues and the field expands, hopefully scientists will gain ability to better describe what intelligence is, how it is transmitted and changed, and the definite role that genetics plays in the equation.
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