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In the mid-1980s Howard Gardner was given the task of investigating why schools typically do not prepare students with a high quality education in the arts. As he began his investigations he realized that one of the fundamental problems was that schools are charged with developing students “intelligence.” This is not a bad thing unless the definition of intelligence is not conducive to the full education of all of children’s abilities including the creative abilities associated with the various arts. Upon careful examination it was revealed that the operating assumption about intelligence in schools only valued a narrow range of abilities and excluded creative or divergent thinking. The abilities most highly valued and maximized in schools are based on the IQ-related verbal and logical-mathematical skills. 


Gardner (1999) redefined intelligence as, “a biopsychological potential to process information that can be activated in a cultural setting to solve problems or create products that are of value in a culture” (p. 34). Using this unique definition he proceeded to examine a full range of abilities that might qualify for designation as an intelligence, but first he had to establish a set of criteria that would provide guidance and rigor in the process. 


Because Gardner’s definition for intelligence includes both divergent and convergent thinking abilities that cannot be assessed by the standard paper and pencil tests it is necessary to examine the adequacy of candidate intelligences by some means other than correlations among a standard battery of test scores as has traditionally been employed in IQ-related research.  Gardner decided that intelligence was too broad of a concept to limit its definition to purely psychological evidence and research methods. He chose instead to use evidence from a broad array disciplines including: cross-cultural, anthropological, psychometrics, neuroscience, evolutionary, cognitive science and developmental psychology. 


He decided upon eight criteria that would provide rigor as well as a breadth so that unqualified abilities would not be designated as an intelligence and yet there was sufficient cultural range so that no important set of abilities would be overlooked.  



The eight criteria that a candidate intelligence must largely meet in order to be

 included on the list of intelligences are as follows.  

1- Neuroscience:

There are specific neural structures that are closely linked to the core components of each intelligence, however, there are not necessarily contiguous cerebral structures linked to one intelligence only. It is better to think of the brain as having sets of  “cerebral systems” that are primarily responsible for processing the specific contents associated with each intelligence. 

Here is a brief list first cited by Gardner in 1983 that makes few of these links:

Kinesthetic: 

cerebral motor strip

thalamus

basal ganglia

cerebellum

Musical:
right anterior temporal

frontal lobes

Spatial:

right hemisphere, parietal

posterior

occipital lobe

Logical-mathematical:

left parietal lobes & adjacent temporal & occipital association areas

left hemisphere for verbal naming

right hemisphere for spatial organization

frontal system for planning and goal-setting

Linguistic:

left hemisphere, temporal & frontal lobes

Intra and Interpersonal:

frontal lobes as integrating station between internal and external states

Naturalist:

-   left parietal lobe (discriminating living from non-living things)

2- Experimental psychological studies:

Evidence from experimental studies of various cognitive functions provides insight for the relationship among specific sets of skills. For example, findings confirm there is a stronger relationship among specific linguistic skills than their relationship with visual abilities. These findings support the relative autonomy of each of the multiple intelligences. 

3- Existence of idiot savants, prodigies and other exceptional individuals: 
The human brain is capable of a wide range of abilities. Each person has their own unique profile of abilities and some people have a greater range than others. Autistic individuals have severely limited communication skills, but might also display outstanding performance in areas such as drawing, calculations or memorization. In daily life we generally use the intelligences in combination to solve problems and complete tasks, but the extreme differences in individuals helps to clarify the operations of each intelligence and its relationship with other intelligences. 

4- Psychometric data:

Educational psychologists have amassed a large body of data regarding academic skills over the past 100 years. These data provide a window into understanding some of the relationships among the skills required for success in school, but require careful interpretation for understanding underlying cognitive functions. MI theory includes general intelligence (g) which is correlated academic success and is comprised primarily of the convergent aspects of the linguistic and logical-mathematical intelligence. 

5- Evolutionary history and evolutionary plausibility:

Insights from evolutionary psychology provide understanding for the development of particular cognitive faculties and cerebral structures. This research examines both human and non-human development over time. For example, Gardner sites the development of musical abilities in birds and the spatial skills of early humans.  

6- Developmental history and master level performances: 

Each of the intelligences has its own distinctive sequence of ability levels culminating in master level performance. Each intelligence also has a developmental path through which human beings pass across the lifespan. For example, Piaget mapped in detail how the logical-mathematical intelligence evolves through stages beginning with sensori-motor in infancy and culminates with the formal operations in late adolescence or adulthood.  

7- Encoding in a symbol system:

The computational capacity of each intelligence gets expressed and shared in various cultures by way of a “symbol system.” These communication systems (such as words, images, musical notations, numerical systems) are culturally created in order to convey meaning and information among people. 

8- Core cognitive operations or set of operations:

 Gardner describes each intelligence as a neural mechanism or computational system. Each intelligence possesses a specific set of basic information-processing operations or mechanisms that process specific kinds of information. To qualify as an intelligence the core cognitive components and their neural substrates must be clearly described in order to establish that it is a coherent, unique and separate capacity.   
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