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Paper Abstract:

This paper describes the results of theoretical modeling and empirical testing of an integrated model of triarchic (Sternberg, (1985) and multiple intelligences (Gardner, 1983, 1993) theories.  Specific cultural exemplars are described for each of the eight multiple intelligences combined with the three intellectual styles- practical, analytical and creative. Subjects who completed the Multiple Intelligences Developmental Assessment Scales (MIDAS) (Shearer, 1996) provide a large North American sample collected over a 15 years (N=23,386) to evaluate the adequacy of the integrated multiple intelligences model (IMMI) to explain scale differences in discrete criterion groups. The overall pattern of results provides strong statistical support for the proposition that it is better to integrate Gardner and Sternberg theories of intelligence to adequately describe the intellectual functions underlying success in academic and everyday life. Limitations and implications for educational practice and neuroscience are discussed. 

Think! Use your head! Wise up! He’s not very bright. She lacks common sense. This child is a born leader. He’s a kinesthetic learner. She’s a very creative artist. He’s a gifted musician. He’s dyslexic. 


Teachers have all heard and used catch phrases such as these to describe (or admonish) certain students throughout their careers, but do we really know what they mean? What may be self-evident to one teacher might not be so clear to another or to the school counselor or may even mean the polar opposite to a child’s parent. For that matter, do we all agree when we hear the school psychologist describe someone as "merely average," in his intelligence or superior at "abstract reasoning"? The task of educational psychologists has been to help us better understand how human beings think, behave and learn. Psychologists and more recently neuropsychologists have developed elaborate theories to explain the mysteries of the human mind/brain. They strive to provide us with a vocabulary that describes the functions of our wonderfully complex mental apparatus. 

A person who displays good thinking skills is usually described as possessing “intelligence” while someone who is less effective or skilled is thought to have less intelligence. This sounds pretty straight forward, but it is not. Entire libraries of both academic texts and popular books are devoted to explicating that one, simple, five-letter word—think—and its corollary-- intelligence. 

Since there may be as many definitions of intelligence as there have been psychologists, philosophers and scientists the default solution seems to be to accept E.G. Boring’s definition (1923) that intelligence is….whatever intelligence tests measure.  Since Alfred Binet developed the first successful intelligence test around 1904 the dominant theory is that intelligence is a unitary trait that can be accurately measured via a single IQ test.  The simplicity and efficiency of the IQ test has allowed this unitary theory of intelligence to become rooted deeply in both popular cultures as well in the scientific literature. However, many critics and recent advances in neuroscience and cross-cultural understanding have highlighted the inadequacy of the IQ test to validly describe a person’s intellectual potential (Gardner, 1983; Gould, 1981; Mercer; 1984; Block,1976).

Many alternative models of intelligence have been articulated and tested (e.g., Thurstone, 1938; Horn, 1982; Guilford, 1967; Carroll, 1930), but none have captured the attention of both the educational and scientific communities as have the theories of emotional (Goleman, 1995), triarchic (Sternberg, 1985) and multiple intelligences (Gardner, 1983).

Howard Gardner’s influential book, Frames of Mind broke new ground in 1983 by providing a scholarly investigation into the proposition that a unitary model of intelligence was much too simplistic to describe the full potential of the human brain to perform a wide array of valued cultural roles around the world. Gardner provided in-depth information from a wide range of disciplines to support his argument for the existence of seven distinct forms of intelligence and four “higher order cognitive abilities.” 

Robert Sternberg followed suit in 1985 with his analysis that a unitary concept of intelligence that only accounts for academic success under values the equally important roles of creative and practical thinking in daily life. Since then Sternberg (1996) has argued that “successful intelligence” requires a blend of analytical, practical and creative thinking skills.  

Daniel Goleman (1995) added to the literature with his widely popular description of emotional intelligence (EI) as playing a critical role in personal and social success. His book cites a wide range of sources including Gardner’s multiple intelligences theory and emerging neuroscience evidence to support his view that emotional skill is as important as the more cognitive aspects of thought. EI has gained widespread acceptance in the business world as well as among educators, but has been less well received by educational psychologists. The same is true for MI theory where practicing teachers continue to embrace its direct applicability to the art of instruction while traditional cognitive scientists have criticized its validity due to a lack of support from test-based research.

These three competing models of intelligence each have their own constituencies as well as critics. My review of the literature indicates that this debate is very much akin to the old tale of the blind men describing the elephant. Each describes various parts of the elephant that they are holding as if they accurately describe the whole elephant. The man holding the tail provides a very accurate description of the tail, but not the ears or the legs. As the tools of neuroscience become ever more sophisticated in revealing the direct relationships between neuronal activity and thinking, the need becomes ever more urgent for a comprehensive understanding of intelligence in all its guises. 

For over 15 years, a series of classroom and validity research endeavors have been conducted with an assessment for the multiple intelligences and intellectual styles developed by this author (Shearer & Jones, 1994; Shearer, 1996; Shearer, 2001; Shearer, 2005). As this work has encountered enthusiastic acceptance along with equally adamant resistance by both educators and theorists, it has become obvious that we need the strengths of many different theories to fully account for the mental processes, learning efficiency and behaviors of people for attaining success in both academic and everyday life. No theory can be considered adequate if it does not acknowledge the value of emotional management, contextual thinking, critical and creative problem solving, and the fashioning of valued products. No single theory can be deemed worthy if it claims exclusive privilege for certain functions valued by one culture and excludes skills valued in a different culture. 

As our understanding of the complex relationships among mind, neuroscience and culture evolves so too our models of what constitute intelligent behaviors must be accordingly flexible and yet rigorous. For a theory of intelligence to hold scientific validity we must be careful not to fall prey to the idea-of-the-month club that embraces with irrational exuberance such commercially viable notions of intelligence as financial, sexual, spiritual, moral, and fashion.  It is important not to confuse certain personality characteristics with skills / abilities that underpin intelligence. Just like intelligence may be related to, but different from one’s interests, it is conceptually important to not mistake a valued personality feature with one’s skills. For example, someone may be extraverted, friendly and moral, but have very little actual skill in facilitating interpersonal negotiation and conflict resolution. 

Toward an Integrated Model of Multiple Intelligences

This study investigates the proposition that it makes sense both theoretically and practically for multiple intelligences theory to be integrated with the three main completing theories of triarchic, IQ and emotional intelligence. This work builds on and extends the model proposed by Wu (Teachers College Record, 2004). Such a formulation serves as a bridge between the specific needs of practitioners (teachers, counselors, parents, students, etc.) and the theoretical / scientific demands of psychologists.

Historically, psychological science has been primarily preoccupied with the discovery of universal psychological laws that explain human behavior regardless of specific contexts and cultures. Educators, on the other hand, are dealing daily with the specifics of mundane classroom behaviors and are more in need of practical tools, instruments and perspectives that will enable them to better understand the uniqueness of each student. 


An additional potential benefit of this research is that it may form a coherent bridge between neuroscientists and educators because an integrated model of intelligence will need to be consistent with the most salient findings emerging from neuroscience. A criticism of many brain-based educational theorists is that they base wide-ranging conclusions and recommendations upon weak and limited neuroscientific findings (Bruer, 1997). A related problem is that neuroscientists who interpret their results assuming that the IQ model constitutes a complete understanding of intelligence may miss many other or alternative implications of their research results. The interpretation of one’s scientific findings is unavoidably filtered through the lens of one’s theoretical perspective.  

Procedures:


Step one creates a comprehensive theoretical model; step two compares the model to a large and diverse database; step three will then suggest experimental designs to test salient specific aspects and further implications (and possible revisions) of the model.  

Definitions and Model Building

 
Understanding the essence of intelligence requires a definition that is neither overly broad nor restrictively specific. Too broad of a definition (e.g., intelligence is a process of adaptation) can result in conceptual confusion and a lack of practicality. An overly specific definition will focus too much on a particular set of behaviors to the exclusion of many other equally valuable skill sets (e.g., intelligence is verbal ability).   


Howard Gardner (1999) clearly defines intelligence as “a biopsychological potential to process information that can be activated in a cultural setting to solve problems or create products that of value in a culture (p.34).” To qualify as an intelligence in Gardner's scheme, each ability has to satisfy a range of eight criteria. (1)


Robert Sternberg (1996) is somewhat less clear in his definition of intelligence, but most recently has defined “successful intelligence” as that which allows people to “achieve important goals" through a combination of his three intelligence forms: analytic, practical and creative. Sternberg writes about intelligence as consisting of three separate aspects, but the theory appears to have evolved towards a unitary, generic theory where the three strands are woven into a single thread in a person’s life. MI theory, on the other hand, advocates for a much stronger “context and content” view of success. In other words, a person’s degree of success will depend more upon the actual products (e.g., musical song lyrics; solving quadratic equations) rather than on his/her intellectual style preferences (e.g., creative or analytical thinking). 


Daniel Goleman (1995) describes emotional intelligence as the ability to recognize and manage feelings and moods in oneself as well in other people. EI is based in part on emerging neuroscience evidence as well as the interpersonal and intrapersonal aspects of multiple intelligences theory. However, Gardner argues that emotional intelligence is better described as “emotional sensitivity” because it forms only part of the more comprehensive entities of the Intra and Interpersonal intelligences. He further argues that it is a conceptual error to define pro-social behavior as more “emotionally intelligent” because in MI theory each of the intelligences are amoral and thus can be used for good or ill. For example, any effective leader (Gandhi, street gangs, Lincoln, mob bosses, Mao, Lenin, Tito) can use his/her keen emotional sensitivity and insights to lead people either into genocidal war or to freedom. 


The unitary model of intelligence embodied by an IQ score that represents “general intelligence” correlates most strongly with skill in logical reasoning and verbal facility.  Most IQ and related tests are validated against abilities that are correlated with academic success such as verbal skills, vocabulary, numerical reasoning, abstract thinking, attention and rapid processing of information (Wechsler, 1958). Goleman argues that while IQ abilities are important for success EI is of equal value. Sternberg’s analytical intelligence is most directly associated with an IQ score as describing a person’s skill at problem solving. The convergent problem-solving aspects of the logical-mathematical and linguistic intelligences in MI theory are most highly correlated with IQ. However, IQ does not account for the creative, divergent thinking aspects of MI theory.  

Phase one of the investigation described here has proceeded through several steps. First, comparing and contrasting both multiple intelligences and triarchic theories; creation of an integrated model of multiple intelligences; and lastly, testing the model via database analysis. The next phase of research will conduct the same sequence of activities but the focus will shift to integrating IQ and emotional intelligence with MI theory. 

Measures


The instrument used to conduct these analyses is the Multiple Intelligences Developmental Assessment Scales (MIDAS). This is a self (or other) completed questionnaire that can be administered and interpreted by teachers, counselors and psychologists (Shearer, 1996). The MIDAS was initially created in 1987 as a structured interview format to assess the multiple intelligences for adolescents and adults undergoing cognitive rehabilitation (Way and Shearer, 1990).  A summary of research results concluded that the MIDAS provides a “reasonable estimate” of a person’s intellectual disposition in the eight designated areas (Shearer, 1996; Buros, 1999).  Since its initial development the MIDAS was adapted as a self-report that can be easily completed by students and adults. The MIDAS Profile (See appendix 3) is a three-page report that provides both quantitative and qualitative information that has been found to be beneficial for enhancing self-awareness, career planning, instruction and learning (Shearer, 2004). 

The MIDAS consists of 119 questions that inquire about developed skill, levels of participation, and enthusiasm for a wide variety of activities that are naturally encountered as a part of daily life. Each item has five response choices (e.g., “Are you good at finding your way around new buildings or city streets?” Not at all, Fairly Good, Good, Very Good, Excellent) plus an "I don’t know or Does not apply" option. The Does not apply or I don’t know option is provided for every question so that the respondent is not forced to guess or answer beyond his or her actual level of knowledge. Response anchors are uniquely written to match each question’s specific content. The wording of response choices were carefully calibrated during scale development informed by the response patterns of a representative group of respondents. 

There are eight main scales for each of the multiple intelligences and 25 subscales that provide qualitative information within each of the main areas (see appendix 5). There are also three intellectual style scales-- leadership, general logic and innovation. 

Percentage scores for each scale are calculated from the total number of responses using a scoring matrix derived from factor analytic studies. The mean main scale scores for the eight scales range from 44% (Naturalist) to 57% (Interpersonal) with a mean of 51% (Appendix 2). Validity research studies summarized in the Professional Manual have determined that scores at about 60% and above generally indicate a high degree of strength; 40% – 59% is moderate; and below 40% is in the low range. 


To increase the educational utility, within scale factor analyses were conducted to create and verify domain-specific subscales pertaining to each of the main intellectual scales (e.g., Instrumental and Vocal for Musical) (Shearer and Jones, 1994). These subscales consist of a few items each and are intended as “qualitative indicators” to be verified by the respondent rather than as precise psychometric measures. An additional three intellectual style scales are provided (innovative, general logic and leadership) to enhance understanding of an individual’s cognitive behavior. 

Psychometric Properties


Numerous studies have investigated the reliability and validity of the MIDAS, early research results are summarized in detail in The MIDAS Professional Manual (Shearer, 1996). More recent research papers are available at the web site <www.MIResearch.org> including reliability, construct, concurrent and cross-cultural validity studies.  The MIDAS has been favorably evaluated (Buros, 1999), suggesting support for use within educational contexts. 

Reliability

As reported in the Professional Manual, across four diverse samples, mean internal consistencies of each MIDAS scale fall in the high-moderate to high range, with alpha coefficients ranging from .78 to .89 (median = .86). Wiswell, Hardy and Reio (2001) found reliability coefficients ranged from .85 - 90.  Similar alpha coefficients were obtained for all scales in several international studies of MIDAS translations (Malaysian, Yoong, 2001; Spanish, Pizarro, 2003; Korean, Kim, 1999) 

The test-retest reliability of the MIDAS was assessed in two separate investigations (n= 25; n= 98), revealing one-month stability coefficients ranging from .76 to .92 (mean = .84) and two-month stability coefficients ranging from .69 to .86 (mean = .81) across the various intelligence scales (Shearer, 1996).  

Validity

The validity of the MIDAS has been examined via a series of investigations evaluating its concurrent, predictive and construct validity.  The results of a concurrent and predictive validity study concluded that “accumulated evidence supports its validity as a tool to gather useful and meaningful data regarding an individual’s profile in seven areas of everyday intellectual functioning" (Shearer & Jones, 1994). This study found that a majority of the scales correlated appropriately with tests of performance in the expected skills and abilities. For example, when the verbal-linguistic and logical-mathematical scale scores were combined a .59 correlation with the Shipley Institute of Living Scale (a test of estimated IQ) was observed. The verbal-linguistic scale correlates a .56 with a test of verbal skill and the logical-mathematical scale correlates at .55 with a math test. These are the highest correlations from among all of the MIDAS-test correlation matrix. 


The MIDAS has been the subject of several factor analytic studies (Yoong, 2000; Weiss, Hardy, Reio, 2001) and a cross-cultural investigation involving twelve different countries (Jones, 2003).  A recent series of exploratory and confirmatory factor analytic studies of over 10,000 subjects concluded that the MIDAS factor structure is consistent with the designated scales and subscales (www.MIResearch.org, Shearer, 2005)


 Subjects

Subjects in this study were adults and university and high school students who completed the MIDAS assessment over a period of approximately 15 years. Administrators were masters and doctoral candidates and research psychologists who included the MIDAS as part of their research endeavors. Secondary and post-secondary educators and counselors also provided cases when they administered the MIDAS as part of their educational practice. All administrators were required to become familiar with standard procedures for MIDAS administration and interpretation. The names and identity of participants were removed from records prior to being included in the database. 

Subjects in the database came from 12 states of the United States and from multiple regions of the country as well as two Canadian providences. A review of data collection sites reveals that about a fourth were urban, and a fourth were rural and half were from towns or suburban areas. 

The complete database consists of 23,386 cases. There are 14,204 teenagers (grades 9 – 12); 2,533 college, university students and 2,925 adults. 3,610 missing information. Exact ages and gender were not recorded for the entire sample. There are sixty-six distinct identifiable criterion groups ranging in size from 5 to 5,021 members each (See appendix 4). A wide variety of adults are included in the sample ranging from those with high academic achievement (teachers, engineers, doctoral candidates) to high school drop-outs (Adult Basic Education students). The high school students are similarly diverse and come from many segments that comprise the North American population. In several instances all students at a particular grade level are included from suburban, rural and inner-city schools.

Multiple Intelligences and Triarchic Theories

Howard Gardner (1983, 1993) identifies eight distinct intelligences along with four higher order cognitive abilities. See tables 1 and 2.  Sternberg (1985) describes successful intelligence as being comprised of three distinct forms of intelligence, creative, practical and analytical. See table 3.

_____________________________________________________

Table 1. Multiple Intelligences and Definitions 

______________________________________________________

Eight Intelligences 




Brief Definition

	Musical 
	To think in sounds, rhythms, melodies and rhymes.  To be sensitive to pitch, rhythm, timbre and tone. To recognize, create and reproduce music by using an instrument or voice. Active listening, a connection between music and emotions

	Kinesthetic
	To think in movements and to use the body in skilled and complicated ways for expressive and goal directed activities. A sense of timing, coordination for whole body movement and the use of hands for manipulating objects.

	Logical-Mathematical
	To think of cause and effect connections and to understand relationships among actions, objects or ideas. To calculate, quantify or consider propositions and perform complex mathematical or logical operations. It involves inductive and deductive reasoning skills as well as critical and creative problem solving.

	Spatial
	To think in pictures and to perceive the visual world accurately. To think in three-dimensions and to transform one's perceptions and re-create aspects of one's visual experience via imagination. To work with objects effectively

	Linguistic
	To think in words and to use language to express and understand complex meanings. Sensitivity to the meaning of words and the order among words, sounds, rhythms, inflections. To reflect on the use of language in everyday life

	Interpersonal
	To think about and understand another person. To have empathy and recognize distinctions among people and to appreciate their perspectives with sensitivity to their motives, moods and intentions.  It involves interacting effectively with one or more people in familiar, casual or working circumstances

	Intrapersonal
	To think about and understand one's self. To be aware of one's strengths and weaknesses and to plan effectively to achieve personal goals. Reflecting on and monitoring one's  thoughts and  feelings and  regulating them effectively. The ability to monitor one's self in interpersonal relationships and to act with personal efficacy

	Naturalist
	To understand the natural world including plants, animals and scientific studies. To recognize, name and classify individuals, species and ecological relationships. To interact effectively with living creatures and discern patterns of life and natural forces


_________________________________________________________

Table 2. Higher Order Cognitive Abilities

_________________________________________________________


Construct




Brief Definition 

	Common Sense
	To deal with problems in an intuitive, rapid and perhaps unexpectedly accurate manner. To bring together a wide amount of information and to make it part of a general and effective plan of action

	Originality
	The skill of fashioning an unfamiliar and yet worthy product within a particular realm, be it an innovative story or dance, the solution of a personal conflict or a mathematical paradox

	Metaphorical Ability
	To perceive analogies & patterns, to cut across various intellectual domains in the process of forging illuminating connections

	Wisdom 
	A general synthesizing power involving common sense and originality coupled with a seasoned metaphorizing capacity in order to make sage comments and to propose well-motivated action that is applied judiciously


_________________________________________________________

Table 3. Sternberg's Triarchic Theory of Successful Intelligence (1996) 

_________________________________________________________

Intelligence





Brief Definition 

	Successful Intelligence
	to achieve important goals, to seek an environment and create opportunities to make a difference, to find alternative paths to ones goals, 

	Creative 
	discover, create, invent

	Practical 
	use, utilize, apply

	Analytical 
	analyze, evaluate, critique


Originality - Creative Thinking

 
Both Gardner and Sternberg cite creative thinking as an important aspect of the human intellectual repertoire. Gardner (1983, 1993) uses the term “originality” to describe “the skill of fashioning an unfamiliar and yet worthy product within a particular realm, be it an innovative story or dance, the solution of a personal conflict or a mathematical paradox” (p. 288). Sternberg (1996) identifies creatively gifted people as being able to discover, create and invent especially in the realm of creating ideas that are both novel and valuable, ( p.189). 

The integrated model of multiple intelligences (IMMI) proposes that each intelligence has its creative processes and original products that are compatible with the essential elements of theorists' definitions. There are differences in their two definitions, but in this analysis their differences are of limited importance and tangential. Their essential similarities are well aligned with other noted theorists' models of creative thinking (Guilford,1954; Torrance, 1996 and 1988). 


Both Gardner and Sternberg cite the difficulty in differentiating creative abilities from creative personality characteristics.  A second controversy is whether or not a person's creative thinking skills are evident in only one context or across the board. Sternberg leans more to the opinion that creative intelligence is a generic skill while Gardner argues that it is more content and context dependent (1983 / 1993) especially for high-level accomplishment. 


For example, creative thinking is evident as part of the musical intelligence in several different specific domains (vocal, instrumental, composition, appreciation) that can all be approached in innovative and original ways. Examples of musical creativity include vocal jazz improvisation (Billy Holiday, Ella Fitzgerald), trumpet / piano playing style invention (Louis Armstrong, Keith Jarret), writing original song lyrics (Bob Dylan, John Lennon, Woody Gutherie, Rogers & Hammerstein) and music criticism or reviews.  


Musical creativity can be thought of as a spiral that begins within the individual as divergent thinking (e.g., altering lyrics to well known songs) that may result in the making of a product (tune, lyric) that is unique. Expansive musical creativity may result in advances in an existing musical tradition (e.g., Bach, Mozart, Ravel) or perhaps the creation of entirely new genre or field (ragtime, jazz, rock and roll, electronic music). 


The following table provides examples of specific domains, activities and performers within each of the multiple intelligences that exemplify creative thinking and originality.

_________________________________________________________ 

Table 4.  Creative Aspects and Examples for the Multiple Intelligences

_________________________________________________________ 

	Triarchic Style
	Musical 
	Examples

	Creative 
	Vocal
	Jazz scat singing 

	
	Instrumental
	Drum solo improv

	
	Composition
	creating songs, 

	
	Emotional aspects
	Sound engineering

	
	Appreciation 
	Music reviews 


	Triarchic Style
	Linguistic
	Examples

	Creative 
	Story telling
	Garrison Keillor, Homer, Aesop 

	
	Poetry
	Walt Whitman 

	
	Novels
	Mark Twain 

	
	Imaginative fiction
	Science Fiction, I.Asimov 

	
	Plays
	Shakespeare, E. O'Neil  


	Triarchic Style
	Kinesthetic 
	Examples

	Creative 
	Dance
	I. Duncan, M. Graham 

	
	Acting 
	Dustin Hoffman, 

	
	Mime
	Marcel Marceau

	
	Athletics 
	invent movement, Michael Jordan

	
	Comedy 
	Robin Williams, Steve Martin 


	Triarchic Style
	Spatial
	Examples

	Creative 
	Painting, drawing
	Picasso, J.Miro, Polack

	
	Interior Design
	

	
	Engineering
	Wright Brothers, B. Fuller,

	
	Sculpture
	H. Moore, A. Calder

	
	Architecture 
	F.L. Wright, 


	Triarchic Style
	Naturalist 
	Examples

	Creative 
	Landscape design
	

	
	Horticulture 
	

	
	Ecology
	Rachael Carson 

	
	Science
	C. Darwin, A. Einstein

	
	
	


	Triarchic Style
	Interpersonal 
	Examples

	Creative 
	Psychology
	S. Freud, B.F.Skinner

	
	Leadership
	F.D. Roosevelt, Ghandi,  

	
	Cultural 
	M. Meade, 

	
	Sociology
	

	
	Human relations
	W. Shakespeare, 


	Triarchic Style
	Intrapersonal 
	Examples

	Creative 
	Psychology
	S. Freud, C.J. Jung

	
	Self Management
	S. Covey, 

	
	
	

	
	
	

	
	
	


	Triarchic Style
	Logical-math
	Examples

	Creative 
	Mathematics
	Newton, Euclid, 

	
	
	



These exemplary and historical examples appear to make sense with what is evident in the world of daily life, work and careers. For example, the task of managing and leading any organization (e.g., a family, small business, large corporation or a nation) involves both practical management tasks (paying bills on time, building maintenance, scheduling, etc.) as well as original problem solving (e.g., designing a larger home, interior design, conflict resolution). But, sometimes, anecdotal exemplars and common sense theoretical models do not accurately represent the larger reality. 

To investigate how well the IMMI model works statistically in the “real world" the MIDAS scale scores for a wide variety of criterion groups were reviewed. The MIDAS Innovation scale is described as measuring a person's intellectual style "to work in artistic, divergent and imaginative ways; to improvise and create unique answers, arguments or solutions" (Shearer, 1996). There are 18 questions from all eight intelligence main scales that describe one's general propensity for innovative or creative activities. 

Data Analysis

Data analysis involved a three-step process. First, the Innovation scale mean score for the whole group was calculated; second, the Innovation scale scores for all criterion groups were listed hierarchically; third, the criterion groups with highest Innovation mean scores were compared for differences in mean scores for all eight intelligences. 

Results

The Innovation scale mean score for the whole group (N=23,386) was 47.7%, 17% SD.  Eight criterion groups (n= 230) were identified as the highest Innovation mean scores with a mean of 59% and range from 56% to 64%. The highest Innovation groups include two groups of high school students and five groups of university students (see Table 5). 

_________________________________________________________

Table 5. Highest Innovation Scale Groups 
_________________________________________________________
	GROUP
	Mean
	N
	Std. Deviation

	Art Ed Majors
	63.69
	10
	13.737

	Theater H.S. 
	59.13
	42
	16.300

	Dancers
	58.89
	17
	12.614

	Academic Talented-H.S. 
	58.58
	20
	11.651

	Music Majors 
	58.06
	40
	13.081

	Journalism Majors 
	57.97
	12
	15.223

	Art Club 
	57.18
	79
	17.072

	English Majors 
	56.01
	10
	14.639

	Total
	58.21
	230
	15.081



The next step was to examine the mean scores of the multiple intelligences scales for each of the high Innovation groups. Group sizes are small ranging from ten to seventy-nine, but results are note-worthy for their match with theoretical and practical expectations. ANOVA analysis found significant differences for the musical, linguistic, spatial and kinesthetic scales. The pattern of MI scores among each group supports the proposition that highly creative thinkers also excel in their focal intelligence. For example, Music majors 74% on the musical scale; Dancers 64% on the kinesthetic scale; Academic Talented students 61% on the Logic-math scale; Art Education majors 65% on the spatial scale; English majors 72% on the linguistic scale; Theater students 64% on the Interpersonal scale. Several groups score highly on the Intrapersonal scale at about 58% (Music majors, Dancers, Academically Talented). None of these highly creative groups score highly on the Naturalist scale. 


 Of course, these focal intelligences are not the only scales that these groups score highly upon. In fact, for some groups the cluster of high scales are well aligned with the skills necessary for success in that field, e.g., the theater students have strengths in linguistic, interpersonal and musical abilities and the journalism majors have high scores on the linguistic and interpersonal scales (see Table 6). 

_________________________________________________________

Table 6. MI Scale Scores of High Innovation Groups 

_________________________________________________________

	GROUP
	 
	MUSIC
	KINEST
	MATH
	SPATIAL
	LING
	INTERPER
	INTRAPER
	NATURE

	Academic Talented 
	Mean
	63.81
	54.10
	61.12
	52.32
	66.02
	62.60
	57.29
	 

	 
	N
	20
	20
	20
	20
	20
	20
	20
	 

	 
	SD
	14.97
	11.48
	14.88
	13.18
	11.32
	13.61
	11.78
	 

	Theater H.S. 
	Mean
	61.98
	52.37
	50.57
	53.11
	60.47
	64.10
	54.16
	47.21

	 
	N
	42
	42
	42
	42
	42
	42
	42
	42

	 
	SD
	14.90
	15.84
	16.82
	17.93
	18.47
	16.43
	14.16
	22.68

	Art Club H.S. 
	Mean
	54.81
	50.50
	55.59
	60.28
	59.53
	58.54
	56.31
	52.45

	 
	N
	79
	79
	79
	79
	79
	79
	79
	79

	 
	SD
	20.78
	18.53
	20.74
	19.88
	17.72
	16.18
	17.07
	21.28

	Journalism Majors
	Mean
	58.08
	47.93
	50.71
	53.51
	67.97
	61.73
	55.53
	39.77

	 
	N
	12
	12
	12
	12
	12
	12
	12
	12

	 
	SD
	16.41
	14.51
	16.33
	18.69
	12.92
	14.06
	10.88
	15.08

	English Majors
	Mean
	56.33
	40.54
	45.02
	42.10
	71.77
	60.62
	51.47
	46.91

	 
	N
	10
	10
	10
	10
	10
	10
	10
	10

	 
	SD
	20.50
	13.98
	22.32
	14.77
	11.05
	24.07
	12.43
	22.27

	Art Ed Majors
	Mean
	60.83
	54.24
	48.48
	64.51
	61.50
	59.11
	49.58
	52.91

	 
	N
	10
	10
	10
	10
	10
	10
	10
	10

	 
	SD
	17.51
	10.89
	13.70
	11.22
	11.23
	15.03
	13.39
	15.64

	Dancers
	Mean
	58.12
	63.79
	51.31
	56.18
	64.66
	62.52
	58.26
	54.30

	 
	N
	17
	17
	17
	17
	17
	17
	17
	6

	 
	SD
	17.60
	14.49
	15.83
	18.65
	13.78
	10.15
	10.48
	25.83

	Music Majors
	Mean
	74.37
	44.86
	54.01
	52.34
	68.82
	53.61
	58.88
	43.38

	 
	N
	40
	40
	40
	40
	40
	40
	40
	25

	 
	SD
	11.90
	14.11
	16.65
	18.21
	10.73
	16.48
	12.34
	22.78

	Total
	Mean
	61.05
	50.75
	53.54
	55.63
	63.32
	59.63
	56.05
	48.98

	 
	N
	230
	230
	230
	230
	230
	230
	230
	184

	 
	SD
	18.44
	16.42
	18.26
	18.46
	15.69
	16.11
	14.29
	21.50


Discussion

These data provide insight into two propositions.  First, groups of people who would be expected to display strength for creative thinking score highly on a measure of originality and innovation and are higher than other groups (e.g., music majors are higher than physical therapy students). The high groups are all involved with artistic and creative type activities: art, drama, writing, dance and music. Second, high Innovation groups (>59%) also score more highly on specific intelligence scales directly pertaining to their educational focus and career directions. 


These data support the proposition that people can have a general propensity for creative thinking along with a specific intellectual strength that match with well-defined careers and educational endeavors. 

Practical Intelligence and Common Sense


Both Gardner and Sternberg describe important cognitive abilities that are neglected by IQ as being related to everyday life effectiveness and problem solving. Sternberg calls this ability “practical intelligence” and Gardner identifies “common sense’ as a “higher level cognitive operation.”  For Sternberg, practical intelligence involves “using, utilizing, and applying knowledge". Practical thinking can involve everyday verbal reasoning, everyday math and figural thinking involving map reading and navigation (1996, pgs. 129-137). 


Gardner (1983, 1993) defines common-sense as “the ability to deal with problems in an intuitive, rapid, and perhaps unexpectedly accurate manner….skill in the interpersonal domain, and …in the mechanical realm…to plan ahead, to exploit opportunities, to guide their destinies and those of others in a prudent way, uncontaminated by jargon, ideology, or elaborate but possibly irrelevant theories….the capacity to bring together a wide amount of information and to make it a part of a general and effective plan of action.” (p. 287). 


Practical thinking for both theorists is problem-solving that takes place in daily life without regard to formal ideas, systems or theories. Sternberg tends to define practical intelligence as a more general mental ability while Gardner places greater emphasis on the interpersonal, intrapersonal and mechanical aspects of common-sense problem solving. 

Are there “practical problem-solving and common sense” aspects for each of the multiple intelligences? The following table 7 describe many practical problem-solving aspects for each intelligence that appear to be quite different from more creative or academic processes or products. For example, spatial intelligence can be employed imaginatively to paint an impressionistic portrait and it can also be used to put together a puzzle or fix a malfunctioning engine. 

_________________________________________________________​​​​​​​​​​​​​​​_______________

Table 7. Practical Aspects of the Multiple Intelligences 

_________________________________________________________​​​​​​​​​​​​​​​_______________

	Triarchic Style
	Spatial 
	Examples 

	Practical
	Home repairs
	Plumbing, electrical, electronics

	
	Puzzles
	Picture puzzles

	
	Navigation
	Map reading, driving, 

	
	Skilled trades
	Carpentry, heating-cooling, architecture

	
	Hand-crafts
	Knitting, sewing, carving


	Triarchic Style
	Linguistic
	Examples 

	Practical
	Explanations
	technical training handbook

	
	Instructions, direction
	electronic equipment manual

	
	Descriptions
	travel brochures

	
	Social discourse
	gossip

	
	Negotiation
	contract business discussiongs


	Triarchic Style
	Kinesthetic
	

	Practical
	Hand-crafts
	sewing, knitting, wood carving

	
	Athletics
	throwing, jumping, obstacle course

	
	Body language
	gestural meaning

	
	Social-folk dance
	polka, wedding dances

	
	Sign language
	ASL


	Triarchic Style
	Musical 
	Examples 

	Practical
	Social singing
	national anthems, happy birthday 

	
	Instrument playing
	trumpet, guitar, violin, banjo 

	
	Ambient sound sensitivity
	relaxation music, commercial and workplace muzak 

	
	Feelings & sound interaction
	movie sound scores

	
	Folk-ethnic music 
	wedding, funerals, graduations, etc.


	Triarchic Style
	Logic-math
	Examples

	Practical
	Everyday reasoning
	explanations 

	
	Mechanical thinking
	fixing plumbing, electrical, structural 

	
	Detection, investigation
	crime solving 

	
	Repairs, trouble shooting
	home repairs, building maintenance 

	
	
	


	Triarchic Style
	Interpersonal
	Examples 

	Practical
	Social management
	clubs, co-workers, boss 

	
	Team facilitation
	sports, clubs, volunteers 

	
	Relationship management
	friendship

	
	Conflict management
	debate, contract negotiation


	Triarchic Style
	Intrapersonal 
	Examples 

	Practical
	Daily self-management
	S. Covey, 

	
	Judgment
	CEO, J.Kennedy

	
	Decision-making
	Leadership, H. Truman 

	
	Personal goal-setting
	B. Franklin,  

	
	Self correction 
	


	Triarchic Style
	Naturalist 
	Examples 

	Practical
	Animal care
	Veterinarian, rancher, farmer

	
	Animal behaviorist
	Dog trainer

	
	Plant care
	Gardner, horticulturalist, lawn care 

	
	Physical care
	Hair care, herbal medicine, grooming

	
	Food 
	Acquisition, care, preparation, storage


The MIDAS General Logic (GL) scale was designed based on Gardner’s definition of common-sense and is described as measuring a person's intellectual style “to find the solutions to problems in everyday life involving social and personal situations and mechanical difficulties" (Shearer, 1996). The GL scale describes one's general propensity for managing technical problems and convergent problem solving and consists of 20 items selected from among many of the MI scales, but primarily the interpersonal, logical, spatial and intrapersonal scales. 

Results. 

A review of the MIDAS database’s sixty-six groups revealed fifteen groups (N= 1975) with the highest GL scores ranging from 59% to 67% with a mean of 60%. The GL mean score for the total population is 53%, 15% SD. 

The list of high GL groups is quite revealing for its alignment with theoretical expectations. It is an interesting mix of people who work with practical things (physics students, engineers, pilots, artists and naturalists) and people who work with people to manage the practical social aspects of daily life (teachers, principals, psychologists, business students, realtors and ministers). The highest scoring groups are Rotary Club members (67%) and Pilots (66%). A group of nursing students also scored relatively highly on the GL scale, (57%) but did not make it among the top groups (see table 8).

_________________________________________________________​​​​​​​​​​​​​​​_______________

Table 8. General Logic High Groups 


_________________________________________________________​​​​​​​​​​​​​​​_______________

	GROUP
	Mean
	N
	Std. Deviation

	Rotary Club
	67.27
	14
	11.90

	Pilots
	66.09
	12
	14.56

	Educators - Ph.D. 
	65.22
	171
	12.83

	Realtors
	62.56
	7
	14.86

	Physical Therapy Majors
	62.35
	17
	12.66

	Principals
	61.82
	63
	12.49

	Engineers, college
	60.16
	93
	13.51

	Commercial Artists
	59.57
	10
	13.22

	MBA- business
	59.41
	128
	13.30

	Physics H.S. 
	59.31
	55
	13.57

	Teachers, secondary
	59.24
	1257
	13.61

	Naturalists
	59.21
	17
	13.31

	Learning to Lead- college
	59.16
	19
	12.08

	Psychologists
	59.15
	30
	12.19

	Professors / Ministers
	58.64
	82
	12.75

	Total
	60.01
	1975
	13.49


An ANOVA analysis of these fifteen groups found statically significant differences (p<.01) among all eight MI scales.  The pattern of high scorers among the MI scales is not quite as well defined and focalized as was observed for the Innovation scale. The exceptions are for the musical, kinesthetic, naturalist scales. The professional naturalists score highest on the naturalist scale (82%) and no other group comes close. The high school physics students score highest on the musical scale (60%) and are followed by the ministers (54%). Physical therapy students score highest on the kinesthetic scale (61%). 

Engineers and pilots both score very highly on the spatial scale (61% and 67% respectively). Three groups also score highly on the logic-math scale (naturalists, 60%; physics students,59%; engineers, 64%; and pilots 65%). Many groups who primarily work with people also score highly on the linguistic, interpersonal and intrapersonal scales. Obviously these are appropriate constellation of skills required to effectively perform their jobs (see table 9). 

_________________________________________________________​​​​​​​​​​​​​​​_______________

Table 9. Multiple Intelligences Scale Scores for High General Logic Groups 

_________________________________________________________​​​​​​​​​​​​​​​_______________

	GROUP
	 
	MUSICAL
	KINEST
	MATH
	SPATIAL
	LING
	INTERPER
	INTRAPER
	NATURE

	HS physics
	Mean
	59.53
	51.29
	59.36
	52.90
	61.96
	59.33
	58.40
	48.13

	 
	N
	55
	55
	55
	55
	55
	55
	55
	55

	 
	SD
	17.51
	17.129
	15.65
	13.83
	14.28
	15.68
	13.12
	18.55

	Learning to Lead-KSU
	Mean
	50.69
	50.68
	56.37
	53.94
	56.74
	59.74
	59.98
	46.69

	 
	N
	19
	19
	19
	19
	19
	19
	19
	19

	 
	SD
	19.11
	16.41
	14.47
	18.09
	14.28
	16.48
	10.84
	24.69

	Phd.Educators
	Mean
	49.42
	48.77
	56.02
	54.33
	70.73
	71.84
	65.95
	57.64

	 
	N
	171
	171
	171
	171
	171
	171
	171
	171

	 
	SD
	21.15
	18.46
	16.42
	19.86
	13.42
	12.70
	11.39
	20.78

	Phys Therapy
	Mean
	43.34
	61.12
	62.44
	52.98
	55.79
	64.15
	65.74
	51.44

	 
	N
	17
	17
	17
	17
	17
	17
	17
	17

	 
	SD
	16.75
	14.89
	12.06
	13.17
	13.42
	11.88
	10.63
	20.48

	Teachers, HS
	Mean
	42.44
	45.77
	52.12
	51.39
	61.77
	63.29
	60.79
	51.09

	 
	N
	1257
	1257
	1257
	1257
	1257
	1257
	1257
	1057

	 
	SD
	20.37
	17.37
	18.04
	19.28
	16.94
	14.50
	12.74
	21.42

	Principal
	Mean
	40.27
	42.81
	49.83
	50.14
	65.64
	68.54
	62.66
	51.05

	 
	N
	63
	63
	63
	63
	63
	63
	63
	12

	 
	SD
	21.82
	14.41
	15.90
	18.40
	13.19
	14.07
	10.47
	25.04

	Rotary
	Mean
	39.01
	49.44
	57.81
	57.09
	65.14
	69.00
	68.76
	 

	 
	N
	14
	14
	14
	14
	14
	14
	14
	 

	 
	SD
	24.06
	18.55
	17.77
	20.57
	12.57
	10.56
	12.80
	 

	Engineer majors
	Mean
	46.64
	43.83
	63.89
	60.72
	55.13
	54.83
	63.09
	48.60

	 
	N
	93
	93
	93
	93
	93
	93
	93
	83

	 
	SD
	20.36
	16.33
	14.47
	15.68
	15.28
	13.55
	11.80
	16.99

	Pilots
	Mean
	44.33
	51.03
	65.09
	67.00
	55.86
	58.02
	67.36
	 

	 
	N
	12
	12
	12
	12
	12
	12
	12
	 

	 
	SD
	21.02
	13.61
	11.65
	12.75
	11.36
	15.31
	9.07
	 

	Artists
	Mean
	36.36
	37.41
	48.02
	75.05
	52.13
	47.94
	59.03
	 

	 
	N
	10
	10
	10
	10
	10
	10
	10
	 

	 
	SD
	18.90
	14.74
	10.45
	12.00
	16.04
	16.28
	10.36
	 

	Psychologists
	Mean
	38.39
	40.60
	51.18
	52.08
	64.56
	64.48
	60.25
	51.48

	 
	N
	30
	30
	30
	30
	30
	30
	30
	13

	 
	SD
	19.56
	20.62
	13.47
	15.40
	14.26
	12.70
	11.09
	17.20

	MBA- business
	Mean
	41.59
	48.86
	58.39
	51.29
	57.55
	58.60
	60.99
	43.22

	 
	N
	128
	128
	128
	128
	128
	128
	128
	69

	 
	SD
	18.17
	16.23
	15.00
	19.23
	14.71
	14.92
	11.54
	22.57

	Realtors
	Mean
	41.53
	46.93
	50.63
	53.57
	56.91
	63.67
	61.16
	18.33

	 
	N
	7
	7
	7
	7
	7
	7
	7
	1

	 
	SD
	21.23
	16.16
	20.51
	16.63
	8.45
	8.13
	15.57
	.

	Naturalists
	Mean
	44.44
	46.00
	59.94
	55.44
	58.78
	55.73
	62.21
	82.07

	 
	N
	17
	17
	17
	17
	17
	17
	17
	17

	 
	SD
	17.78
	17.68
	10.26
	18.29
	13.15
	19.96
	10.16
	14.27

	ProfessoMinisters
	Mean
	54.16
	40.45
	51.03
	47.82
	63.53
	63.22
	62.95
	38.59

	 
	N
	82
	82
	82
	82
	82
	82
	82
	82

	 
	SD
	19.32
	15.75
	14.74
	15.47
	15.02
	13.30
	10.68
	18.93

	Total
	Mean
	44.08
	46.10
	53.78
	52.28
	62.00
	63.24
	61.57
	50.84

	 
	N
	1975
	1975
	1975
	1975
	1975
	1975
	1975
	1596

	 
	SD
	20.55
	17.34
	17.37
	18.88
	16.32
	14.77
	12.37
	21.51


Discussion
It is interesting that there are fifteen high GL groups as compared to only eight high innovation scale groups. This comports with the expectation that high creativity is a rarer trait than is common-sense or practical problem solving in daily life. These groups are mostly adults and are comprised of people who would appear to be quite successful in life as contrasted with those groups who score at the bottom of the GL list with a mean of 49% (e.g., “at risk” youth, career exploration college students, adult basic education students).   

Logical-mathematical Intelligence and Analytic Thinking


Robert Sternberg’s third component of intelligence is called analytic or academic intelligence. People who are strong in this intelligence are good at analyzing, evaluating and critiquing (Sternberg, et al, 1996). Analytical skill is noted to be critical to success in the academic subjects, but according to Sternberg it is also used outside of school for problem-solving, decision-making and mathematical reasoning.  Sternberg believes that analytical ability is measured somewhat effectively by IQ-type tests, but not fully because such tests do not cover analytical thinking in daily life. 

Analytical thinking is probably closest to Gardner's  (1983 / 1993) description of logical-mathematical intelligence which is defined as the ability "…to think of cause and effect connections and to understand relationships among actions, objects or ideas….to calculate, quantify or consider propositions and perform complex mathematical or logical operations (p. 129) 

Are there analytical or academic aspects for each of the multiple intelligences? The following table 10 describe activities, people and roles that exemplify logical reasoning, problem-solving and critical thinking.  These activities and careers are also quite different from the more creative thinking processes or products, but there appears to be a closer relationship to practical or common sense thinking. 

_________________________________________________________​​​​​​​​​​​​​​​_______________

Table 10. Analytical / Academic Aspects of the Multiple Intelligences

_________________________________________________________​​​​​​​​​​​​​​​_______________

	Triarchic Style
	Spatial 
	Examples 

	Analytical
	Geometry
	Astrophysics, telemetry

	
	Drafting
	Engineering

	
	Graphic arts
	Book design

	
	Map Making
	A. Vespucci, 

	
	Visual books
	Time-Life series 


	Triarchic Style
	Linguistic
	Examples 

	Analytical
	Critical analysis
	Literary criticism 

	
	Expository prose
	

	
	Grammar
	White & Shrunk 

	
	Linguistics
	N. Chomsky

	
	Verbal memory
	

	Triarchic Style
	Kinesthetic
	

	Analytical
	Kinesiology
	

	
	Athletic analysis
	

	
	Sports Medicine
	

	
	Movement analysis
	Laban

	
	Dramatic coaching
	


	Triarchic Style
	Musical 
	Examples 

	Analytical
	Classical musical analysis
	

	
	Orchestration
	

	
	Musical critiques
	

	
	Musical notation
	

	
	Sound engineering
	


	Triarchic Style
	Logic-math
	Examples

	Analytical
	Quantitative reasoning 
	

	
	Numerical problem-solving
	

	
	Deductive reasoning
	

	
	Categorical thinking
	

	
	Formal problem-solving
	

	
	Formal analysis, critical thinking 
	


	Triarchic Style
	Interpersonal
	Examples 

	Analytical
	Leadership
	L. Johnson

	
	Sociology
	

	
	Psychology
	S. Freud

	
	Anthropology
	M. Mead

	
	History
	S. Foote

	
	Literary analysis 
	Shakespeare scholarship 


	Triarchic Style
	Intrapersonal 
	Examples 

	Analytical
	Metacognition
	

	
	Cognitive psychology
	

	
	Self analysis 
	

	
	Psychoanalysis 
	

	
	Self Psychology 
	


	Triarchic Style
	Naturalist 
	Examples 

	Analytical
	Sciences
	E.O. White

	
	Veterinary medicine / research
	

	
	Pharmacology
	

	
	Scientific research
	

	
	
	



The MIDAS logical-mathematical (LM) scale is described as measuring a person's ability for everyday, strategic thinking and math skill in school as well as in everyday life (Shearer, 1996). The MIDAS logical-mathematical scale was designed using Gardner’s definition and consists of 15 items. There are four subscales: Everyday Math, School Math, Everyday Problem Solving and Strategy Games. 

Results. 

A review of the MIDAS database’s sixty-six groups revealed nine groups (N= 671) with the highest LM scores ranging from 59% to 65% with a mean of 60%. The LM score mean for the total population is 49%, 17% SD (see table 11). 

_________________________________________________________​​​​​​​​​​​​​​​_______________

Table 11. High Logical-mathematical Criterion Groups 

_________________________________________________________​​​​​​​​​​​​​​​_______________

	GROUP
	Mean
	N
	Std. Deviation

	Pilots
	65.09
	12
	11.65

	Engineers, college
	63.89
	93
	14.47

	Physical therapists
	62.44
	17
	12.06

	Academic Talented H.S 
	61.12
	20
	14.88

	Naturalists 
	59.94
	17
	10.26

	Mensa
	59.66
	36
	14.61

	Physics Majors
	59.36
	55
	15.65

	Science Majors
	59.22
	218
	14.53

	Physics H.S. Students 
	59.01
	203
	13.68

	Total
	60.10
	671
	14.22


The list of high LM groups matches with theoretical expectations. People who are successful in an academic environment and effective at performing highly technical activities score highly on the LM scale. All of the areas of study and careers listed above require strong mathematical and logical reasoning skills. This group is less diverse than that observed with high General Logic skills. There are no leaders or other socially involved groups except for the Physical Therapists (e.g., principals, realtors psychologists, MBA). It is noteworthy that the physical therapy training programs are notorious for being highly competitive and selective in their admissions. 

_________________________________________________________​​​​​​​​​​​​​​​_______________

Table 12 Multiple Intelligences Scales Scores for High Logical-mathematical Groups 

_________________________________________________________​​​​​​​​​​​​​​​_______________

	GROUP
	 
	MUSICAL
	KINEST
	SPATIAL
	LING
	INTERPER
	INTRAPER
	NATURE

	Academic talented
	Mean
	63.81
	54.10
	52.32
	66.02
	62.60
	57.29
	 

	 
	N
	20
	20
	20
	20
	20
	20
	 

	 
	SD
	14.97
	11.48
	13.18
	11.32
	13.61
	11.78
	 

	Physics-HS
	Mean
	59.53
	51.29
	52.90
	61.96
	59.33
	58.40
	48.13

	 
	N
	55
	55
	55
	55
	55
	55
	55

	 
	SD
	17.51
	17.12
	13.83
	14.28
	15.68
	13.12
	18.55

	Science Majors
	Mean
	48.84
	47.30
	52.59
	51.77
	56.76
	59.28
	49.52

	 
	N
	218
	218
	218
	218
	218
	218
	218

	 
	SD
	19.81
	17.64
	16.10
	14.65
	15.49
	12.57
	20.58

	Physics Majors
	Mean
	48.89
	51.98
	56.27
	54.74
	58.51
	58.51
	45.93

	 
	N
	203
	203
	203
	203
	203
	203
	203

	 
	SD
	18.89
	16.34
	16.63
	15.04
	14.08
	11.56
	16.59

	Physical therapy 
	Mean
	43.34
	61.12
	52.98
	55.79
	64.15
	65.74
	51.44

	 
	N
	17
	17
	17
	17
	17
	17
	17

	 
	SD
	16.75
	14.89
	13.17
	13.42
	11.88
	10.63
	20.48

	Engineers, college
	Mean
	46.64
	43.83
	60.72
	55.13
	54.88
	63.09
	48.60

	 
	N
	93
	93
	93
	93
	93
	93
	83

	 
	SD
	20.36
	16.33
	15.68
	15.28
	13.55
	11.80
	16.99

	Pilots
	Mean
	44.33
	51.03
	67.00
	55.86
	58.02
	67.36
	 

	 
	N
	12
	12
	12
	12
	12
	12
	 

	 
	SD
	21.02
	13.61
	12.75
	11.36
	15.31
	9.07
	 

	Mensa
	Mean
	45.53
	30.23
	55.62
	58.88
	48.25
	58.16
	 

	 
	N
	36
	36
	36
	36
	36
	36
	 

	 
	SD
	17.88
	9.79
	16.35
	15.40
	15.54
	11.52
	 

	Naturalists
	Mean
	44.44
	46.00
	55.44
	58.78
	55.73
	62.21
	82.07

	 
	N
	17
	17
	17
	17
	17
	17
	17

	 
	SD
	17.78
	17.68
	18.29
	13.15
	19.96
	10.16
	14.27

	Total
	Mean
	49.37
	48.23
	55.35
	55.13
	57.14
	59.77
	49.02

	 
	N
	671
	671
	671
	671
	671
	671
	593

	 
	SD
	19.48
	17.23
	16.13
	15.00
	15.01
	12.10
	19.30



The two high school student groups - Academic Talented and Physics - score highest on the musical scale, 64% and 60%, respectively. The Physical Therapist group scores highest on the kinesthetic scale (61%) and this is double that of the Mensa group's kinesthetic score (30%). The Engineers and Pilots score highest on the spatial scale, 61% and 67%, respectively. Several groups score highly on the interpersonal scale, but the two highest groups are Academic Talented and Physical Therapists. 


Particularly noteworthy is the observation that nearly every group scores highly (57% - 67%) on the intrapersonal scale. This indicates that there is a strong relationship among analytical thinking, academic success and self-awareness. This finding supports other research that has found metacognition to be a key to academic accomplishment. 

Discussion

This is the second largest group (N= 671) of the three while Innovation has 230 members and General Logic has 1,975. This suggests that analytical skill is less common place than is practical problem solving, but not as rarely observed as high creativity. 


Four of the nine high LM groups are not also listed among the high General Logic (Practical Intelligence) groups: Academic Talented, Science Majors, Physics Majors and Mensa. This provides some insight into the question regarding whether or not it is possible to differentiate between practical problem solving and analytical intelligence. It seems safe to confirm Robert Sternberg's observation that IQ ability is strongly correlated with academic skills, but only moderately related to everyday logical thinking. 

Only the Academically Talented group shows up on the Innovation list as well as the highly practical set of groups. This makes sense if the admissions criteria also include creative thinking abilities as has been advocated by gifted education researchers for about the past 10 or 15 years. A main conclusion of Sternberg's research into an expanded concept of intelligence is that gifted education programs are inadequate if they are not designed to serve the highly creative as well as those students who are strongly analytical. 

Summary and Conclusions


The goals of this investigation were to create and test an integrated model of multiple intelligences that would provide a verifiable and nuanced understanding of a full range of cognitive skills necessary for high-level performance both in everyday life as well as academia. A three-dimensional model for each of the eight intelligences was used to identify many practical and exemplary roles and tasks. This model was then tested against a large database comprised of sixty-six distinct criterion groups. While the theoretical model was unable to be point-for-point mapped onto the database, exploratory data analysis revealed a very consistent pattern that matched theoretical expectations. People expected to be high in a particular intelligence with an emphasis on either creative, practical or analytical thinking were observed as such. Conversely, people expected to score in the low or moderate ranges on a particular scale generally conformed to expectations. 

A criticism of traditional approaches to teaching and educational curriculum is that they are overly uniform in their design and delivery because of the central conviction that intelligence is a unitary trait that can be accurately measured by IQ-type tests. Sternberg argues that such a belief excludes creative and practical thinking. Goleman argues for the importance of educating individuals to be emotionally intelligent. Gardner describes at least six other intelligences that are under valued in typical classroom instruction and school curriculum. 


Setting aside theoretical arguments, which can go on infinitum, we can review the model and data presented here. The practical examples that emerge at the intersection of each of the multiple intelligences and the triarchic styles results an overall picture of many different valued cultural roles and products. In the creative realm, we see a wide variety of individuals who defied conventions and traditions to create something that added significantly to the cultural life (e.g., L. Armstrong, P. Picasso, S. Freud, I. Duncan, etc.). In the practical realm, there are listed numerous tasks and roles that undeniably contribute to the efficient and quality management of daily life (e.g., crime solving, clothing making, athletics, etc.). 


Reviewing the empirical data, there are two points worth our attention. First, the number of people who score highly in each particular area not covered by the IQ concept is noteworthy. Second, the differences in the mean scores between various groups indicate both statistical and practical significance. These data support Sternberg’s (1996) finding that our educational practices will do a disservice to many students if only analytical skills are the focus of the curriculum. Gardner’s work consistently calls for the need to ‘personalize’ instruction in order to develop each individual’s full intellectual potential. From these data we can conclude that the highest form of personalization would recognize both the person’s dominant intelligence (e.g., linguistic) as well as the preferred intellectual style and specific activities (e.g., writing free poetic verse, essays or persuasive argumentation). 


The rapidly developing field of neuroscience has a related, but different challenge. The structure and functions of the brain are exceedingly vast, complex, nuanced and inter-connected. How can we ‘objectively’ attribute meaning to neurological events without undo over-simplification and the interference of preconceived cultural norms and expectations? A comprehensive theory of cognitive neuroscience must have an understanding of both individual abilities and diverse cultural roles, argues Howard Gardner (1999). The integrated model of multiple intelligences examined here has its roots in early neuroscientific studies that mapped out cerebral systems related to general cognitive tasks described by MI theory. This model also adds layers and dimensions that allow for the description of diverse “intellectual activities” that can be checked against specific neuroscientific findings. For example, we know that there are cerebral systems that are responsible for interpersonal understanding as well as very specific neural structures that recognize direct eye contact. Such neuro-cognitive activities can then be integrated with appropriate instructional tasks, curricular goals and educational standards. 


Unfortunately, many of the group sizes in these analyses were small so continued data collection with well-defined groups is recommended. It must be noted that the MIDAS assessment used for these analyses is a self-report and so it would be of interest to confirm these results with appropriate standardized tests or external raters. There is a problem, however, with test-based research that this study avoided. Most standardized tests are unable to validly measure creative thinking and practical abilities. Standardized tests generally emphasize rapid, convergent problem solving in a decontextualized format. These two structural features may ensure reliability of results, but severely limit their ecological validity that is necessary to differentiate among ability types. 
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Appendix

Appendix 1. The eight criteria used by Howard Gardner to identify the intelligences

1-  identifiable cerebral systems 

2-  evolutionary history and plausibility

3-  identifiable core operation or set of operations

4-  meaning that can be encoded in a symbol system 

5-  a distinct developmental history & mastery or “expert” levels

6-  existence of savants, prodigies and exceptional people

7-  evidence from experimental psychological tasks

8-  psychometric findings

Another important factor not explicitly included asa criteria is "cross-cultural evidence". 

Appendix 2. MIDAS Mean Scale Scores


	 
	N
	Mean
	SD

	Musical
	23269
	48.57
	20.61

	Kinest
	23269
	48.26
	17.91

	Math
	23269
	48.92
	16.92

	Spatial
	23269
	50.51
	17.87

	Ling
	23269
	52.21
	18.00

	Interper
	23269
	57.50
	16.88

	Intraper
	23269
	52.68
	14.59

	Nature
	19651
	44.28
	19.88

	Valid N (listwise)
	19651
	 
	 


Appendix 3. Sample MIDAS Profile 

MULTIPLE INTELLIGENCE DEVELOPMENTAL ASSESSMENT SCALES

                   MIDAS   Version 2.0   Processed 09-01-2000

                                     for STUDENT

       Sex: M                 Grade: 9              Birth Date:  052584

       ID number:  999999     Code:  

The following Profile represents areas of strength and limitation as reported by you at this time.  This is preliminary information to be confirmed by way of further discussion and exploration.

       Scales

       ----------------------------------------------------------------

       Musical                  **********

       Kinesthetic              *********************

       Logical-Mathematical     ***************************

       Spatial                  **************************

       Linguistic               ***********************

       Interpersonal            ************************

       Intrapersonal            *****************************

       Naturalist               ***********************

       The following Profile represents your intellectual style.  These

       scales indicate if you tend to be more inventive, accurate or

       social in your problem solving abilities.

       Scales

       -----------------------------------------------------------------

       Leadership               ************************

       General Logic            *************************

       Innovative               *************************

       Completed items:   97%

     MIDAS Profile for STUDENT              ID: 100967        Page 2
       The MIDAS subscales are listed below from highest to lowest.

       They are useful for identifying specific areas of skill that

       you describe as your strongest and weakest.

       Specific Skill                     Category

       ----------------------------------------------------------------

       Everyday Problem-Solving           Logical-Mathematical    

       Spatial Problem-Solving            Intrapersonal           

       School Math                        Logical-Mathematical    

       Effectiveness                      Intrapersonal           

       Personal Knowledge                 Intrapersonal           

       Working with Objects               Spatial                 

       Spatial Awareness                  Spatial                 

       Rhetorical                         Linguistic              

       Working with People                Interpersonal           

       Athletic                           Kinesthetic             

       Calculations                       Intrapersonal           

       Everyday Math                      Logical-Mathematical    

       Art Design                         Spatial                 

       Sensitivity                        Interpersonal           

       Composer                           Musical                 

       Communication                      Leadership              

       Social                             Leadership              

       Animal Care                        Naturalist              

 Science                            Naturalist

 Logic Games                        Logical-Mathematical    

       Written/Reading                    Linguistic              

       Management                         Leadership              

       Persuasion                         Interpersonal           

       Expressive                         Linguistic              

       Dexterity                          Kinesthetic             

       Appreciation                       Musical                 

       Plant Care                         Naturalist              

       Vocal                              Musical                 

       Instrument                         Musical                 

       MIDAS Profile for STUDENT           ID: 100967   9        Page 3

       The following are percentage scores based on the total number of

       completed items for the main scales and subscales.  Approximate

       category ranks are included to aid interpretation.  Please refer

       to the current manual for interpretative information.

       Clusters                      Score              Score

      -----------------------------------------------------------------

       Musical                        27  Low

            Appreciation                                 38  Low

            Instrument                                    0  Very Low

            Vocal                                         6  Very Low

            Composer                                     63  High

       Kinesthetic                    55  Moderate

            Athletic                                     67  High

            Dexterity                                    40  Low

       Logical-Mathematical           69  High

            School Math                                  58  Moderate

            Logic Games                                  56  Moderate

            Everyday Math                                65  High

            Everyday Problem-Solving                    100  Very High

       Spatial                        66  High

            Spatial Awareness                            70  High

            Art Design                                   65  High

            Working with Objects                         63  High

       Linguistic                     58  Moderate

            Expressive                                   50  Moderate

            Rhetorical                                   68  High

            Written/Reading                              56  Moderate

       Interpersonal                  62  High

            Persuasion                                   50  Moderate

            Sensitivity                                  71  High

            Working with People                          67  High

       Intrapersonal                  73  High

            Personal Knowledge                           71  High

            Calculations                                 65  High

            Spatial Problem-Solving                      80  Very High

            Effectiveness                                75  High

       Naturalist                     58  Moderate

            Science                                      75  High

            Animal Care                                  60  High

            Plant Care                                   38  Low

       Leadership                     61  High

            Communication                                60  High

            Management                                   55  Moderate

 
Social                      


   60  High
Appendix 4. Grand total groups 

	Group                                      Frequency
	Cumulatiive %

	HS Undifferentiated
	624
	2.8

	HS Leaders
	54
	3.0

	Youth  "at risk" youth
	493
	5.2

	8th grade
	461
	7.3

	HS at risk
	670
	10.3

	HS Academic talented
	20
	10.4

	HS Vocational Ed
	210
	11.3

	HS 9th freshmen
	4173
	30.0

	HS 10th grade
	5021
	52.4

	HS 11th grade
	1449
	58.9

	HS 12th Seniors
	1333
	64.8

	HS college prep
	101
	65.3

	HS  Theater
	42
	65.5

	HS  Art Club
	79
	65.8

	HS physics
	55
	66.1

	Learning to Lead- univ.
	19
	66.1

	Journalism Majors
	12
	66.2

	Peer Mentors- univ
	16
	66.3

	Community College
	480
	68.4

	College Undiff
	1173
	73.7

	Career explore- univ.
	1306
	79.5

	Pre-service teachers
	232
	80.5

	College Leaders
	73
	80.9

	College  LD
	60
	81.1

	Science Majors
	218
	82.1

	Nurse Majors
	81
	82.5

	English Majors
	10
	82.5

	Math Majors
	10
	82.5

	Elemen Ed. Majors
	44
	82.7

	Adult Basic Ed
	326
	84.2

	Art Ed Majors
	10
	84.4

	Phd.Educators
	171
	85.2

	Physics Majors
	 203
	86.1

	Custom Service Reps
	50
	86.3

	Physical Therapy 
	17
	86.5

	Teachers, secondary
	1257
	92.1

	Teachers, primary
	408
	93.9

	Adult Basic Ed
	51
	94.2

	Principals
	63
	94.4

	Teachers, middle sch.
	126
	95.0

	Rotary Club
	14
	95.1

	Comm.Ldrs, adults
	16
	95.1

	Firemen
	24
	95.2

	Dancer Majors 
	17
	95.3

	Social Workers
	42
	95.5

	Engineer Majors 
	93
	95.9

	Pilots
	12
	96.0

	Child Care
	18
	96.1

	Artists
	10
	96.1

	Administrators
	11
	96.1

	Police
	11
	96.2

	Music Majors 
	40
	96.4

	Psychologists
	30
	96.5

	Journal, Writers
	14
	96.6

	Nurses
	18
	96.6

	Mensa
	36
	96.8

	MBA- univ.
	128
	97.4

	Realtors
	7
	97.4

	Office workers
	5
	97.4

	Naturalists-prof.
	17
	97.5

	Naturalists- volunteer
	24
	97.6

	Professors/ Ministers
	82
	98.0

	Municiple Clerks
	77
	98.3

	Native college students
	70
	98.6

	8th graders
	302
	100.0

	Total
	22381
	 

	System
	891
	 

	23272
	 


Appendix 5. MIDAS Main and Subscale Definitions 

Musical: To think in sounds, rhythms, melodies and rhymes.  To be sensitive to pitch, rhythm, timbre and tone. To recognize, create and reproduce music by using an instrument or voice. Active listening and a strong connection between music and emotions.
Vocal Ability: a good voice for singing in tune and in harmony
Instrumental Skill: skill and experience in playing a musical instrument
Composer: makes up songs or poetry and has tunes on her mind
Appreciation: actively enjoys listening to music of some kind
Kinesthetic: To think in movements and to use the body in skilled and complicated ways for expressive and goal directed activities. A sense of timing,  coordination for whole body movement and the use of hands for manipulating objects.
Athletics: ability to move the whole body for physical activities such as balancing, coordination and sports 

Dexterity: to use the hands with dexterity and skill for detailed activities and expressive moment
Logical-Mathematical: To think of cause and effect connections and to understand relationships among actions, objects or ideas. To calculate, quantify or consider propositions and perform complex mathematical or logical operations. It involves inductive and deductive reasoning skills as well as critical and creative problem-solving. 


Everyday Math: uses math effectively in everyday life

School Math: performs well in math at school
Everyday Problem Solving: able to use logical reasoning to solve everyday problems, curiosity
Strategy Games: good at games of skill and strategy
Spatial: To think in pictures and to perceive the visual world accurately. To think in three-dimensions and to transform one's perceptions and re-create aspects of one's visual experience via imagination. To work with objects effectively.
Space Awareness: to solve problems of spatial orientation and moving objects through space such as driving a car

Artistic Design: to create artistic designs, drawings, paintings or other crafts

Working with Objects: to make, build, fix, or assemble things 
Linguistic: To think in words and to use language to express and understand complex meanings. Sensitivity to the meaning of words and  the order among words, sounds, rhythms, inflections.  To reflect on the use of language in everyday life.

Expressive Sensitivity: skill in the use of words for expressive and practical purposes
Rhetorical Skill: to use language effectively for interpersonal negotiation and persuasion
Written-academic: to use words well in writing reports, letters, stories, verbal memory, reading / writing

Interpersonal: To think about and understand another person. To have empathy and recognize distinctions among people and to appreciate their perspectives with sensitivity to their motives, moods and intentions.  It involves interacting effectively with one or more people in familiar, casual or working circumstances.
Social Sensitivity: sensitivity to and understanding of other people's moods, feelings and point of view
Social Persuasion: ability for influencing other people
Interpersonal Work: interest and skill for jobs involving working with people

Intrapersonal: To think about and understand one's self. To be aware of one's strengths and weaknesses and to plan effectively to achieve personal goals. Reflecting on and monitoring one's  thoughts and  feelings and  regulating them effectively. The ability to monitor one's self in interpersonal relationships and to act with personal efficacy.  

Personal Knowledge / Efficacy: awareness of one's own ideas, abilities; able to achieve personal goals
Calculations: meta-cognition "thinking about thinking' involving numerical operations

Spatial Problem Solving: self awareness to problem solve while moving self or objects through space

Effectiveness: ability to relate oneself well to others and manage personal relationships

Naturalist: To understand the natural world including plants, animals and scientific studies. To recognize, name and classify individuals, species and ecological relationships. To interact effectively with living creatures and discern patterns of life and natural forces. 
Animal Care: skill for understanding animal behavior, needs, characteristics
Plant Care: ability to work with plants, i.e., gardening, farming and horticulture
Science: knowledge of natural living energy forces including cooking, weather and physics

Intellectual Style

Leadership: To use language effectively to organize and solve interpersonal problems & goals.
Innovative: To work in artistic, divergent and imaginative ways. To improvise and create unique answers, arguments or solutions.

General Logic: To deal with problems in an intuitive, rapid and perhaps unexpectedly accurate manner.

 To bring together a wide amount of information and to make it part of a general and effective plan of action.
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