Human Intelligence


What is “intelligence?” What is it that differentiates between Einstein and Homer Simpson? 


Is “intelligence” something quantifiable, or is it more nebulous? 


Is it something we are born with and cannot change, or is the result of the environment in which we are raised?

Defining intelligence

Before you can design a test to measure intelligence, you first have to decide what it is you’re measuring.


While no two psychologists have the same definition of intelligence, most of them hold that intelligence involves at least two capabilities:

1. The capacity to properly learn from experience 

2. The ability to easily adapt to the current environment.

Measuring intelligence – the early years

Early tests were designed to measure psychophysical  abilities, such as visual acuity, hand-eye coordination, etc. Primarily, the tests measured a person’s ability to discriminate tiny differences among stimuli. 


The basic notion was to find a correlation between the difference measures. Those with the ability to discriminate smaller differences were probably more intelligent, as seen in other measures like grades.


Needless to say, it failed.

Testing – The beginnings of a science

Binet wanted to devise a test that would accurately differentiate between normal people and those who were mentally retarded, particularly among school-age children.


He took an approach that focused more on judgement and learning abilities. This comprised three parts:


1. Direction – knowing what to do and how to do it.


2. Adaptation – being able to modify what you’re doing to fit the current situation


3. Criticism – the ability to monitor your own progress.

IQ

In order to differentiate between normal and retarded children, one has to set some sort of baseline for children of the same age. Thus was born Binet’s notion of the mental age. 


Stern took this a step further to conceive of the intelligence quotient (IQ),  which is:


Mental age/chronological age ( 100


What does it mean to have a mental age of 25, as opposed to a mental age of 30?


Because this question can’t be answered, IQ’s have been modified to reflect the idea that the average of a population should be 100.

Factor Analysis of intelligence

Another approach taken to determine what the roots of intelligence are is factor analysis. The basic idea is that you measure people on a lot of different variables, and use correlations among those variables to try and determine what the underlying factors are.


Spearman’s “G”: Using factor analysis, Spearman determined that there was one general intelligence factor (“g”) and several specific factors.


Thurstone: Believed that there were seven primary mental abilities.


Guilford: Structure-of-intellect.


Cattell et al.: Hierarchical model of intelligence.

Information processing approaches



As with intelligence tests, there is an inclination towards measuring intelligence as a function of the speed of various operations – 

Inspection time: How briefly can a display be presented and still have accurate discrimination of the elements of the display

Choice reaction time: How quickly can you determine which stimulus is present?

Lexical access speed: How quickly can you retrieve information about words?

Simultaneous processing: More intelligent people should perform two simultaneous tasks better.

Biological bases of intelligence

Clearly, since the brain is the seat of the mind, it must also be the seat of intelligence. It has been hard to find out exactly how, though.


One result seems to be that more intelligent brains operate more efficiently, i.e. the brain is less active during an imaging experiment with no accompanying detriment in task performance.


Other results indicate the IQ tests measure very little of use, and that planning and execution are the keys to intelligence. Patients with frontal lobe lesions (e.g. Phineas Gage) perform just fine on IQ tests, but have impaired planning abilities.

Alternative approaches
Contextualism: Intelligence needs to be viewed within the real-world, cultural context in which it operates. 

Multiple-intelligences: Gardner has argued that intelligence is not singular, nor composed of multiple abilities that constitute one “intelligence.” Rather, there are actually eight distinct intelligences that operate independently of each other.

Triarchic theory: Intelligence is made of of analytical, practical, and creative components.

