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Human intelligence is a subject currently under deep speculation and extensive experimental concern. However, human beings have wondered about their mental abilities throughout history. The idea of biological determinism, which holds that all differences between human groups in society reveal their biology, dates back to Greek times (Gould, 1996). Gould claims that the two great errors of biological determinism are reification, the reduction of human mental abilities into a singular concept (intelligence), and ranking, the human tendency to create an ordered scale out of all complexities. For ages, humans have used determinism to discriminate between groups, in ways such as slavery and gender roles. Modern science is beginning to unravel the detailed truth about the human brain and its capabilities and limitations. The current philosophy consists of a nature vs. nurture context. Are human characteristics more the result of genetic or environmental factors? It is generally accepted that there is some heritable factor involved in all human traits, including intelligence. Although genetic heritability exists, there is a profound environmental factor involved as well. A deeper understanding of the neurobiology of the brain, coupled with better knowledge of environmental factors, will soon lead to a wholesome comprehension of human mental processes and proof that intelligence is not an inborn, inevitable trait.

The human ranking tendency focused on the topic of intelligence at the turn of the 20th century. In 1904, Alfred Binet developed the first IQ test, which was designed to identify students with special needs in order to assist their educational process (Gould 1996). The concept of IQ, or intelligence quotient, was not actually crafted by Binet. Binet never attempted to sum up human intelligence with one test or value. He felt that an IQ was not a concrete, genetic measure of intelligence and should not be used to limit or rank students. Unfortunately, Binet’s ideas were extremely distorted by American scientists, and IQ became a completely hereditary idea of intelligence. Currently, there are other mental tests widely used, such as the Raven’s Progressive Matrices test. This test was designed to avoid cultural biases by omitting verbal content, while concentrating on fluid knowledge instead of crystalline knowledge (Prabhakaran, Smith, Desmond, Glover, Gabrieli, 1997). Fluid knowledge incorporates different concepts in an analytical manner, as opposed to crystalline knowledge which consists mostly of memorization. There are many reasons why tests like these are significant in human culture. For example, if human intelligence was innate and unalterable, an IQ test would provide grounds for discrimination against an individual or group.

There is no doubt that there is a heritable factor of intelligence, and this fact has been used as an argument that environment matters little. Research has shown repeatedly that some aspects cognitive ability are passed between generations. In a study comparing the IQ of mothers to their biological and adopted children, a greater correlation was shown between mothers and biological children (Petrill & Deater-Deckard, 2004). However, this sort of experiment does not eliminate the consideration of environmental effects on IQ. Petrill and Deater-Deckard point out that the cognitive ability of adopted children is notably affected by the number of years in the home after adoption. Therefore, intelligence and IQ are under a certain amount of environmental influence. It is also important to realize that IQ is not a complete description of intelligence. Intelligence is a reduction of many processes and abilities of the human brain into one concept. IQ could be largely heritable, while other aspects of intelligence might not. Questions then arise about what exactly is inherited, and to what extent the environment influences cognitive ability.

The science of knowledge, with its issues of genes and environment, is currently turning to human neurobiology for answers. The workings of the human brain are constantly unraveling in astonishing research endeavors. Studies have shown the extreme likelihood that short-term, working memory and fluid reasoning are controlled by common neural systems (Prabhakaran et al., 1997). Specifically, the prefrontal cortex of the brain is regularly activated during intelligence tests that examine fluid cognition (Blair, Gamson, Thorne, & Baker, 2005). Discoveries such as these are made possible by technology such as magnetic resonance imaging (MRI). Furthermore, experience from birth into adolescence causes developmental changes in the prefrontal cortex. In other words, the capacity of certain brain regions can improve with exercise. It would be logical to suspect, then, that the genetic factor of intelligence lies in the features of the brain, traits of specific regions, and how they are passed through generations. It is highly possible that people are embedded with certain brain characteristics and a basic mental capacity as a starting ground. From that point, the environment could invoke a wide range of cognitive abilities based on necessity and usage.

A phenomenon such as rapid and widespread improvement in one type of mental ability would raise suspicion of significant environmental influences. In reality, there was a consistent rise in mean IQ in the United States throughout the 1900’s. (Blair et al., 2005). Many might not think that there could be a concise explanation for such an occurrence. However, school accessibility and educational practices have changed radically during the last century. Percentage of the target population in elementary and secondary school enrollment rose from low values to nearly 100% between 1900 and 1950. In addition, math programs were severely altered in the second half of the 20th century. Concepts such as geometry were moved from seventh grade level down to kindergarten. Problems on an IQ test require the same kind of analytical qualities as complex mathematics. Therefore, the causes of the rise in IQ in the US are most likely attributable to the higher school enrollment and better early mathematics programs. In other words, the better math curriculum allowed the prefrontal cortex to become more powerful and paved the way for higher national IQ levels.
The change witnessed in mean IQ could not have been caused by genetic factors. In terms of genetic selection, a profitable trait could take thousands of years to become prominent in a population. This could say something about the relation between IQ and overall human intelligence. IQ levels have increased recently, but human intelligence has not. It can be deduced that humans have possessed the aptitude to achieve high IQ’s for a long time. It is not probable that the human brain has undergone any severe alterations in several millennia. The root of the current change must be the environment provided for the brain during key developmental stage in human life. The recent alteration in education and analytic learning is the most logical explanation for the differences in IQ. Some might argue that average IQ levels have increased, but differences still exist between groups (such as races) and the only plausible explanation is genetic factors. However, even if variation within a group is due to genetics, between group differences could be solely due to environment (Gray & Thompson, 2004). Consider an example where two plants are grown in equal conditions, except one is deprived of essential nutrients. The deprived specimen will not grow as well as the normal one, despite the equal genetic material in both plants. 

Progressive research is leading to speculative models that calculate how much environment actually contributes to IQ at different stages of life. Researchers have created mathematical explanations for the rising IQ following environmental changes that make sense even when large heritability factors are incorporated (Dickens & Flynn, 2001). There has also been work on impaired brain conditions to assess the specific environmental influence that exists. In ADHD patients (said to have an impaired frontal lobe), exercises were developed to improve working memory which subjects would usually lack (Klingberg, Forssberg, & Westerberg, 2002). Issues of mental deficiency such as ADHD can be efficiently addressed in terms of environmental effects, similar to the raise in mean IQ levels. If an exact working model of the human brain is developed, certain ethical issues would become extremely prevalent. For example, scientists would know exactly how different parts of the brain contribute to intelligence, and how these areas are controlled by genetics and further manipulated by environment. This could sprout new possibilities for discrimination or biased scientific work. If environmental conditions can be created to improve mental function, those with malicious intent might construe a situation where intelligence is hindered. Society will need to be extremely aware and completely unbiased for any further progress on the subject to be made.

It has been established that genetics has a large part in intelligence and that there is a hereditary aspect of IQ. It is important to realize that IQ is not a measure of intelligence. It is a description of the fluid, analytical ability of an individual. Human intelligence has too many facets and qualities to describe it with one definition. When considering IQ alone, it is possible to attribute certain environmental factors to increases in IQ. These environmental causes are related to the neurobiology of the brain and, specifically, the prefrontal cortex. The PFC has been proven to process fluid knowledge, and improvements in the PFC elicit raised IQ levels. Accumulation of neural information will soon lead to a very intricate model of the brain and a complete understanding of the environmental effects that incorporate with genetic attributes. Hopefully, the effects of biological determinism will eventually be erased and forgotten. What these discoveries will be for science is an extraordinary breakthrough, but what they will become for society is still unknown.
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