What Kind of Thinker Are You?

(and Does It Really Matter?)

Branton Shearer, Ph.D.


What kind of thinker are you? Do you favor your ability to think mathematically, musically, or perhaps you think better on your feet kinesthetically? Do you prefer to ponder life’s BIG questions or relate meaningfully to the natural world? If you have strong preferences for one kind of thinking over another does it matter to your success in school or satisfaction in your chosen career?  Do you ever wonder if your intellectual potential is being wasted because of your unique thinking style?  Are your strengths unrecognized, ignored or even denigrated by significant people in your life (i.e., parents, teachers, supervisors, etc.)? Is it possible that you are undermining your own intellectual growth because of negative attitudes or poor choices?  


The 100 billion neurons comprising a human brain form a wonderfully complex set of electro-chemical systems that are capable of world-changing feats of problem-solving and imagination. For nearly 100 years we have been taught that the intellectual capacity of this vast neural network can easily be summarized by a single score on a single test. Conventional wisdom assures us that the intellectual potential of all human beings can be arranged according to their IQ score on a ladder of “cleverness” from morons on the bottom rung to rocket scientists at the top. News from the neuroscience laboratories over the past 20 years has gradually eroded the validity of this IQ myth. Modern technology allows us to see into the functioning brain and has produced clear evidence that there is more to being ‘smart’ than what shows up on a single test or what is valued in the traditional classroom. The ladder of a single intelligence is slowly being replaced with the image of multiple ladders or better yet a “web of intelligences.”


We now know that the intellectual potential of each human mind/brain cannot be so simplistically pegged by a single number along a single continuum.  Science is confirming what every wise teacher of children knows that like the proverbial snowflake, no two human brains are wired exactly alike.  Even identical twins can vary greatly in the configuration of their intellectual profiles. It seems mere commonsense that such differences matter a great deal, but you wouldn’t know if you looked at what is valued and the instructional practices in a typical 21st century classroom.  Every child learns at least by 2nd or 3rd grade (or much earlier!) his or her place on the IQ classroom ladder. 

“Mrs. Snodly loves Suzy because she’s the best reader in the class, but hates it that Jimmie is such a funny clown and is excellent at mimicking the way she walks and waves her arms about!” 

“Sarah’s a gifted artist but the poor dear won’t amount to much because she can’t memorize her science facts.” 

“Tommy’s the real peacemaker in this class and such a sweetheart but he’s thick as a brick when it comes to his maths so he’ll probably end up laying bricks just like his Dad— that is when he’s not entertaining the lads in the pub—just like his Dad!” 

“I’m not so clever as the others, but playing the piano makes my day brighter and Mrs. Singer says I should practice more and then concentrate on home economics so I can impress the boys someday.”   


The question is “If we (ourselves, parents, teachers, employers, etc.) do NOT take seriously the differences in intellectual profiles how much of our human potential is being wasted? How much creativity is squashed? The IQ myth would have us believe that not much is wasted because the cream will naturally rise to the top. Schools (and parents) trust that their tests do an excellent job of sorting people according to their ability to succeed in school and make valued contributions to the community in an adult career. Teachers are people who were good students in school and so they learned how to teach the way they were taught.  Most teachers believe that if it was good enough for them then it must be good enough for their students, too. If students don’t learn in the way that teachers teach then it’s obvious that those students are merely dull and we need not be concerned with them progressing to higher levels of schooling or intellectual development. 


This IQ myth seems to form a perfect self-fulfilling prophecy. But, is it true? Are children who are “merely average” or worse in academic ability lacking in potential for high achievement in every sphere of life and all areas of intelligence?  Will students who have thinking styles different from the academic mold fail to thrive in school? Are they limited in their career satisfaction and community contributions? If the IQ self-fulfilling prophecy is indeed true then what can possibly be done to break this cycle of defeat, discouragement and neglect for many students? 


These were a few questions that I was wondering about when asked to help create a Thinking Styles survey for the BBC Science website. Following the very popular BBC TV documentary “Leonardo” viewers were directed to a website where they could learn more about Leonardo da Vinci and his accomplishments. It was expected that viewers of the da Vinci program would be curious to learn more about “great thinkers” and the nature of genius. Rather than merely posting standard text or a few nice illustrations on the website they wanted to create a personally relevant and interactive way to bring the information alive. A self-assessment survey seemed to be the natural solution. 

Leonardo da Vinci holds a special place in our contemporary imagination for the astounding range of his achievements. When we learn of his vast and lasting accomplishments we can’t help but wonder what kind of mind could possibly produce such a high level of excellence in so many different spheres. Perhaps more accurately we should ask, What kind of “thinking” is required for success in each particular endeavor? How does Leonardo the scientist / naturalist think differently from Leonardo the painter?  What mental "tools" are required for journaling, mirror writing or playing the lyre? What skills does Leonardo, salesman of his accomplishments, use to persuade a potential benefactor? How does the mechanical inventor think differently from the creator of legends and fables?

It was my task to create a self-assessment that would be a quick and “fun” way for people to be introduced to the “mind of the genius” based upon the idea of multiple intelligences (MI). In 1983 Howard Gardner wrote the landmark text, Frames of Mind, where he refutes the IQ concept of ‘unitary intelligence’ and provides extensive scientific and scholarly research to support the argument that there are at least eight distinct forms of intelligence. The Thinking Styles (TS) survey is based loosely on MI theory and consists of 36 questions inquiring about a person’s preferences and involvement in nine different types of activities: music, linguistics, visual-spatial, mathematical-logical, kinesthetic, naturalistic, interpersonal, intrapersonal and existential*. 

The TS survey focuses on interests and preferences rather than developed skill and ability as measured by the Multiple Intelligences Developmental Assessment Scales (MIDAS). The MIDAS™ is a validated psychometric assessment for the multiple intelligences that I created in 1986 and has been validated and used by students and adults world-wide. 

It was expected that the visitors to the BBC Science website with an interest in learning more about Leonardo da Vinci would be a serious minded group.  So it was decided to see if a bit of scientific research could be incorporated as part of this “fun” survey. Good science begins with asking interesting and worthwhile questions just like Leonardo did when he investigated flight, irrigation and human anatomy. Of course, there are probably an infinite number of questions that could be asked about the nature of thinking and the mind of the genius. 

This online Thinking Styles survey investigated three questions. What can we learn about Leonard da Vinci that is useful to ourselves?  What is the relationship between various Thinking Styles and school satisfaction and educational attainment?  Is career satisfaction related to specific Thinking Styles? It was hoped that answers to these questions would be useful to individuals as well as schools so hat people with Leonardo potential might be guided to maximize the development of their skills and abilities. 

Before we can answer these questions we need to figure out if our data and our survey questionnaire are trustworthy. 

Survey Results 

There were over 180,000 respondents to this anonymous online survey over a six month period.  A careful review of the data determined that only about 3% of the total data had to be eliminated because it was obvious that they did not take it seriously. This left 174,710 useable responses. Who are these people? The mean age was 32 years and ranges from 12 to 98.  

- 49% male and 51% female. 

-13% school age (11% in high school, 2 % in middle school)

-  4% of adults did not complete high school 

- 21% have a high school education (secondary degree)

- 14% have a technical or vocational degree

- 31% graduated from university

- 17% have a post-graduate or professional degree. 
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Figure 1
The TS survey consists of 36 questions regarding levels of participation in and interest for activities related to the nine areas. Background information regarding age, education level, school and career satisfaction were also obtained. (See appendix). See Psychometric section for details on how the individual scale scores were calculated and the process that was used to assign questions to their appropriate scales. 

The scores for the nine scales are expressed in percentages (0 – 100%) and range from 42% to 67% with a mean score of 53%.  Three of the scales (Intrapersonal, Logic, and Interpersonal) are above the mean and four are somewhat lower. 

The dominant Thinking Styles are Intrapersonal and Logical-math.  The next highest areas that cluster together are Existential, Interpersonal, Spatial followed by the lower than average scales Musical, Linguistic, and Naturalist. The lowest area is Kinesthetic. The strength of the Intrapersonal and Logical scales for this group is not surprising because they used a computer to learn more about themselves. Computer users must use logical thinking to successfully operate and maintain a computer. The next highest group of scales resemble aspects of Leonardo’s work involving Visual-spatial representations of people and the meaning of life which would be expected for this group of respondents. 

A closer look at the questions that were scored highest and lowest by respondents provides an interesting picture of our group. Responses to questions ranged from Not at all to Very Much and are score 0 to 4. 

	Highest Questions
	Mean
	Std. Deviation

	Help other people
	2.94
	.832

	I like to try and figure people out
	2.93
	1.035

	Try an activity for self-improvement
	2.92
	.907

	I enjoy a good discussion or argument
	2.90
	1.035

	Try and build or fix something yourself
	2.72
	1.071

	Listening to music
	2.69
	1.039

	Try and think about a problem scientifically
	2.65
	1.121

	I often find myself daydreaming or lost in my imagination
	2.64
	1.176

	Play a musical instrument
	2.56
	1.253

	Wonder what other people in the group are thinking
	2.54
	1.049

	Reflecting on the your life and your future
	2.51
	1.092

	I am interested in scientific experiments and ideas
	2.49
	1.283


	Lowest Questions
	Mean
	Std. Deviation

	
	
	

	Yearning to spend time with nature
	1.74
	1.143

	I enjoy dancing
	1.63
	1.406

	Trying to solve mysteries, riddles or crossword puzzles
	1.52
	1.084

	Talking or thinking about religion
	1.51
	1.214

	Acting a role or doing an impression of someone
	1.47
	1.187

	I like gardening and working with plants
	1.39
	1.316

	Doing craft or arts projects
	1.31
	1.145

	Playing sports
	1.20
	1.131

	I like writing songs or creating new music
	.89
	1.266

	Writing a journal or personal log
	.80
	1.089

	
	 
	 


 Because this group is more highly educated than the population in general (48% have a university degree or above) there it is not surprising that there is a strength in the Logical-mathematical area and a weakness in Kinesthetic. This finding corresponds with other data that shows people (i.e., engineers, Mensa members, math majors) who are strong in Math-logic do not prefer to think Kinesthetically. 

The Thinking Style profile for our group of 174,710 makes sense given the group’s characteristics. It seems we can conclude that the respondents took the survey seriously and provided high quality descriptions of them selves, but there are some noteworthy differences between this TS group and what is expected to be true about the general population. Previous MIDAS™ research with the general population found that its MI scales range from 44% - 57% with a mean of 50%. The two highest scales are Interpersonal and Intrapersonal and the two lowest scales are Kinesthetic and Naturalist. So the order of the scales for the TS group and the MIDAS group are similar, but there are differences in strengths of specific areas. The general population has a stronger preference for Interpersonal while this group prefers Intrapersonal activities. The TS group is much stronger Logically and Spatially, but less so for Kinesthetic and Linguistic activities.
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Comparing the profiles for males and females from the TS group and general population can help to evaluate our data. There are 85,601 males and 89,109 females.  Females score significantly higher on 5 of the scales (Intrapersonal, Linguistic, Musical, Naturalist and Kinesthetic) while males score higher on the Logical scale. The Interpersonal, Spatial and Naturalist scales are about even. Most research supports the finding that females are higher on the Interpersonal and Linguistic preferences and that males are higher in Logical-mathematical thinking. But, there are a number of surprising results in these data. 

The first surprise is that this group of females is equal to males in the Spatial since males almost always score higher on tests of Spatial reasoning. The second surprise is that females don’t score higher than males on the Interpersonal scale. The male score of 56% is about what would be expected for the males in the general population, but females generally do better than this on tests of Interpersonal understanding and involvement. It is also unexpected that females score higher in Musical and Kinesthetic thinking since there is usually no difference between m and females ales on these activities.

One possible explanation for these discrepancies is that our female respondents are different from the average female.  If a majority of people completed the TS survey after watching the Leonardo program then it is quite possible that the females tend to be more artistic, creative and introspective (higher Spatial, Musical, Intrapersonal) while the males tend to be more technical and interested in self improvement (Logical and Intrapersonal). In fact, this group of scores for the males closely resembles the MI profile for a group of engineers who participated in a MIDAS™ validation project. 

When we look at the questions on the Spatial scales we find that women score more highly on the artistic activities (crafts/arts and imagination) while males score more highly on the practical tasks (fix/build and navigation). Other research into visual-spatial abilities use "tests" of convergent thinking and practical problem-solving and not artistic and creative thinking. 

A closer look at the content of Kinesthetic scale reveals that men and women are equal in working with their hands, but males have a much stronger preference for sports and acting / impressions while females much prefer to dance. 

It is informative to compare the TS preferences among adults with different levels and types of education. 

Thinking Styles Profiles by Education Level

	Scale
	    ALL
	Not H.S.
	H.S.
	Tech / Voc
	University
	PostGrad

	Interpersonal
	56%
	51%
	53%
	55%
	56%
	57%

	Logic-math
	60
	57
	58
	62
	62
	64

	Linguistic
	47
	43
	45
	46
	48
	49

	Intrapersonal
	67
	63
	65
	66
	67
	69

	Spatial
	54
	56
	54
	58
	54
	53

	Existential
	55
	53
	53
	54
	56
	56

	Musical
	49
	45
	48
	48
	49
	47

	Naturalist
	47
	49
	47
	49
	46
	48

	Kinesthetic
	42
	39
	41
	42
	43
	41


Groups: Not H.S.= 6,490; H.S.= 36,940; Tech / Voc= 23,699; University= 54,670; Post-Grad= 30,490. ALL= 174,710. 

There are several interesting findings in these data. First, there is a general tendency for many scores to rise as the education level goes up. There are a few notable exceptions, however. The differences among nearly all of the groups are quite small (about 3 points) for four scales  (Naturalist, Musical, Existential and Kinesthetic). This indicates that these thinking preferences are not essential to attaining higher levels of education. There are larger differences among groups for three scales: Logical (7 points), Linguistic, Interpersonal and Intrapersonal (6 points each). These findings support that commonsense wisdom that these are the three or four dominant TS required for success in school—interest in reading / writing, a preference for logical thinking, doing math and the monitoring one’s own mental life.

All groups score highest on the Intrapersonal scale. The largest difference in thinking preferences between the H.S. degree and the University degree groups is 4 and 3 points for the Logical, Linguistic and Intrapersonal scales. Again, these are the thinking preferences obviously required for academic success, which are also correlated with IQ scores and university selection tests. The Post-Graduate group is highest of all groups on the Logical, Linguistic, Intrapersonal and Existential scales—as would be expected for higher-level academic accomplishment.   

It is interesting that the largest difference between the Not H.S. (did not complete high school) and the H.S. degree groups is the 3 point spread in the Musical scale. Surprisingly, there is very little difference in their Logical and Linguistic scores as might be expected since these areas are usually associated with academic success. This probably indicates that there isn’t much difference in their logical problem-solving or Linguistic thinking preferences. Logical thinking may be directed towards mathematics while in school, but is also evident in everyday problem-solving outside the classroom. Linguistic preferences in school can be directed toward reading and writing, but in everyday life there may be more preference for story telling and oral persuasion. Later we will explore in more detail the characteristics of the school drop-out group.

It is note-worthy that the Technical-vocational group scores highest of all groups on the Spatial and Naturalist scales.  These preferences are those associated with courses often taken in a Voc-Tech curriculum, e.g., mechanical, electrical, animal care, horticulture, medical technician, etc. 

The TS profiles for these large groups of people at each level of educational attainment and type are appropriate and logical providing further evidence that respondents-- on whole --responded honestly to the survey despite its anonymous on-line format. 

Overall, it appears safe to conclude that our data represents a good description of our respondents, but there are some differences between our group of 174,710 and the general population. We can keep these differences in mind as we consider the implications of our results. 


The next question is how trustworthy is the questionnaire itself as a measurement instrument. In other words, if this was a thermometer would it work both reliably and validly? There are certain technical considerations that every instrument must meet in order to be included in a scientific study. Since this study was both for fun and for serious consideration then we have to acknowledge the limitations of our measurement instrument and the web-based data collection method. For psychometric details please refer to the Technical Aspects of the Survey Questionnaire section. Suffice it to say that the technical results indicate that our brief questionnaire is of sufficient validity to take seriously the results of this survey as a pilot project worthy of additional non-web, on-site research.  Even though we have a lot of data (174,710 cases) we don’t have a lot of depth to our data (there were only four questions per scale) nor do we have stringent enough control over data collection (anonymous online completion) to ensure high quality responses.

What Kind of Thinker Was Leonardo da Vinci?


Of course, it is impossible to say definitively what Leonardo’s thinking style was since he is dead and unable to complete an online survey! But, given his penchant for mechanical engineering and self-awareness it seems likely that he would have been interested both in computers and completing a self-assessment on the web. I can easily imagine a contemporary Leonardo using CAD for designing his engineering projects, creating computer art and devising a secret code for his own web blog.  If that’s the case then Leonardo might have actually shared some characteristics with the respondents to the Leonardo Thinking Styles Survey. A careful review of da Vinci's work and biographical descriptions of his life give us plenty of hints into what might have been his dominant thinking style. A brief summary of his extensive curricula vitae identifies expertise in these areas:

- painting / drawing / sculpture

- civil engineering / geology 

- architecture /  mechanical inventions

- anatomy 

- creative writing / story telling

- philosophy

- journaling / self-promotion

- musician / vocalist

What is unique about Leonardo is that he excelled at both technical and creative endeavors in a wide variety of fields. His highly detailed journals also offer us insight into his thinking processes. What can we learn from him that will apply to our own lives and education? In other words, what we want to know is: How can I be successful in life and can I develop my ‘genius potential’? How can I have a satisfactory education and find a satisfying career? Our schools might also want to know: Who among our students have unrecognized Leonardo potential and how might we best support and develop their talents? 

To begin exploring these questions we need to see if there any potential Leonardo geniuses in our group of 174,710. This is difficult to answer because our survey only asked about preferences and not the person’s abilities or quality of products. Half of the questions inquire about the respondent’s interests and the other half ask about degrees of participation. It seems safe to assume that Leonardo would have had a strong thinking preference for each of the areas where he excelled. A review of Leonardo's areas of expertise reveals good matches for at least 12 questions on the TS questionnaire. These 12 questions form the basis for a Leonardo Genius Scale to help identify any respondents with Leonardo-type potential genius.    



Leonardo Genius Scale

	I often find myself daydreaming or lost in my imagination

	Doing craft or arts projects

	Try and build or fix something yourself

	Write a letter, story or poem

	Sing a song

	Writing a journal or personal log

	Yearning to spend time with nature

	I am interested in scientific experiments and ideas

	Try and think about a problem scientifically

	Trying to solve mysteries, riddles or crossword puzzles

	Read a book or article on philosophy

	I am interested in mythology and folk tales



When we define genius potential as someone who scores at least 90% on the Leonardo Genius Scale we get a group of 349 people who have very strong preferences for the types of activities and interests resembling Leonardo’s accomplishments. This is less than one quarter of one percent of our total group of respondents. The average age for the Leonardo Genius group is 29 years and 62% are female and 47% have a university degree or better. They score very highly on all the TS scales (m= 86%) and the three highest areas are Spatial (93%), Existential (92%), and Intrapersonal (91%). 


A review of the questions scored highly by the group finds a full range of strengths in activities related to imagination / arts as well as technical, philosophical and social / personal as embodied by Leonardo throughout his life. This group of 349 could easily be described as Renaissance Thinkers, but do they believe that their potential is being supported by their education or in a career? When asked if they were satisfied with their education only 39% reported being mostly or very satisfied as contrasted with 25% who are very unsatisfied. This is different from our whole group where only 30% are mostly or very satisfied and 23% are very unsatisfied. 

Educational Satisfaction 

	Scale
	Not at All
	A little
	Somewhat
	Mostly
	Very Much

	Leonardo
	25%
	13%
	24%
	15%
	24%

	All Responses
	23
	21
	26
	21
	9


Groups: Leonardo= 349; All Responses = 174,710 


These data show that nearly 10% more of the Leonardo group are happier with their schooling than the whole group. Even more striking is that 24% of the Leonardo group are Very Satisfied compared to only 9% of the whole group. 

 
One of the most interesting things about the TS profile for our Leonardo group are the three highest areas: Spatial, Existential and Intrapersonal. These have special meaning for understanding what is unique about Leonardo’s da Vinci 's genius and the thinking behind his lasting achievements. There are many people in the world with high IQ scores and even superior artistic skill, but their accomplishments fail to have the lasting impact of da Vinci’s work. Of course, Leonardo da Vinci displayed great skill in all of his work, but still, there is something ‘extra’ that is beyond excellence. There is some haunting, unforgettable quality to his work that cannot be explained by his technical skill alone nor even in terms of creative imagination. Leonardo’s artistic efforts and feats of engineering are often described as timeless, ahead of his time and visionary. 


It is obvious that Leonardo was able to use his Spatial thinking strengths for a wide range of endeavors that are creative, analytical and technical (painting, sculpture, drawing, engineering, anatomy, architecture, inventions), but that something 'extra' that moves his work into the realm of  “immortal genius” might best be explained by his Existential and Intrapersonal strengths. These components of his intellect might be likened to the “special spices” that the master chef uses to distinguish a great recipe from one that is merely good. They might be like the secret ingredients in spaghetti sauce that the Italian mother shares only with her daughter hoping that she’ll pass her secrets on to her granddaughter and so on thus gaining a measure of immortality as a “legendary” cook and nurturer.  


The Existential qualities of Leonardo’s art are obvious, (Virgin Mary, mother and child, The Last Supper, Biblical figures, old men, warriors, grotesques, babies, etc.) but when we consider the totality of this works we see his mind inquiring into Existential questions and issues in nearly every project and problem that he tackles. It is as if Leonardo is always wondering how the spirit of a living thing arises from the thing itself. His work often deals either directly or indirectly with themes of death, war, life, growth, resurrection, survival, nurturance, etc. To cite a few examples:

-- War machinery and strategic war plans to ensure survival

-- Anatomical dissections and drawings of living and dead bodies

-- Writing myths and folk tales

-- Flying machines and escape from gravity 

-- Irrigation and water supply systems for cities


This Existential thinking preference gives Leonardo's work mythic, legendary, religious, organic and deeply philosophical dimensions. Art and technical endeavors that lack this dimension may be well-executed, imaginative or interesting, but they will not have the compelling depth of meaning that draws us to Leonardo's works even after 500 years.  


Leonardo da Vinci’s portraits of people are unforgettable, but why? Is this just the result of his careful study of the human form and its expression of personality? Of course, this is the basis of all good portraits, but there is something more to Leonardo's images. Some experts argue that the Mona Lisa is so haunting because it is his, Leonardo's, face that has been painted in the body of a female model. Yes, the artist's exquisite understanding of how to reproduce the image of the living eye is the mechanism underlying its effect, but its haunting beauty arises from that something ‘extra.’ This something extra just might be the spirit of artist himself that gives it an immortal sense of “aliveness.” It is the artist's mind / spirit that is the essence of expression emanating from the painted image. Leonardo's second secret ingredient that gives subtle complexity and immediacy to his work is his acute self-awareness.


This capacity for Leonardo to use his imagination to put himself into the psychological  / mechanical / image / mystery / problem of whatever project he was working on is what distinguishes his work from that of mere experts. But, this is not a self-centered or self-aggrandizing approach for the use of his self-awareness. In fact, quite the opposite is true. We’re not even sure if a self-portrait of Leonardo exists. Da Vinci uses his self-understanding to better represent the psychological state of his subjects and to create his machines and to solve philosophical and practical problems of importance to his community. In other words, he uses his craft and art and his abilities in the service of other people-- humanity. His journals serve as a mirror to monitor the complexity of his mind as it engages tasks and problems. He is able to then use this mirror of self-understanding to put himself into and "role play" the problem / situation in order to create very sophisticated and visionary solutions "from the inside out" rather than merely as analytical objects of reason and deduction. 


Is there a "moral to the story" we can draw from Leonardo's thinking style that can apply to those of us who do not have his superior skills and gifts? Can we, mere mortals, use some of these special ingredients to do better? I think there are a few noteworthy principles that we can keep in mind that will enhance our performance in whatever endeavor we are engaged in. There are many lessons that we can take from an exemplary life such as Leonardo's that are the beyond the scope of this study so I'll concentrate on a few specifics drawn from this data.

1- Recognize and use your abilities to understand and be of assistance to other people.

2- Pay attention to and strive to understand the mysteries / problems of the world around you (be they natural, social or technical). 

3- Contemplate philosophical issues of most importance (and difficulty) in life. 

4- Maximize development of self-understanding and use this as a tool for enhancing your work. 

5- Use both your imagination as well as your analytical abilities for problem-solving. 


If your (or a students’) abilities are modest 

APPENDIX

School and Career Survey Questions:

- How satisfied were you with your education? 

- How well did your education develop the skills you need for your career?

- Do you think your education allowed you to develop your true potential? 

- How satisfied are you with your choice of career?

Thinking Styles Survey Online

Activities are presented in groups of nine following each of these different question prompts.

-How much time do you spend….

-How keen would you be to….

-When you are in a group, how often do you find yourself….

-How well do these statements describe you…

Response Choices:

0- Not at all  1 - A little   2-   Somewhat    3-  Mostly   4-Very much

Linguistic

	Getting lost in a good book
	LI 01

	Write a letter, story or poem
	LI 02

	Writing a journal or personal log
	RA 02

	I like to tell stories
	LI 04

	I am interested in mythology and folk tale
	EX 04

	Read a book or article on philosophy
	EX 01

	Trying to solve mysteries, riddles or crossword puzzles
	LO 04

	Spatial 
	

	Do a job where you had to work with your hands
	KI 03

	Doing craft or arts projects
	SP 02

	Try and build or fix something yourself
	SP 03


Logical-mathematical 

	Work out the bill in a restaurant
	LO 01

	I am interested in scientific experiments and ideas
	NA 04

	Try and think about a problem scientifically
	LO 03

	Being the one navigates or reads the map
	SP 04

	Try and build or fix something yourself
	SP 03

	Intrapersonal 


	

	Reflecting on the your life and your future
	RA 01

	I often set goals for myself, or make specific plans for future
	RA03

	Help other people
	ER 03

	Try an activity for self-improvement
	RA 04


Interpersonal 

	I like to try and figure people out
	ER 01

	Take the role of leader
	ER 02

	I enjoy a good discussion or argument
	LO 02

	Wonder what other people in the group are thinking
	ER 04

	Speaking on behalf of the group
	LI 03

	I like to tell stories
	LI 04

	Acting a role or doing an impression of someone
	KI 04

	Musical 


	

	Sing a song
	MU 01

	Play a musical instrument
	MU 02

	Listening to music
	MU 03

	I like writing songs or creating new music
	MU 04

	I enjoy dancing
	KI 02


Kinesthetic 

	Playing sports
	KI 01

	I enjoy dancing
	KI 02

	Do a job where you had to work with your hands
	KI 03

	Acting a role or doing an impression of someone
	KI 04

	Naturalist 


	

	Look after an animal
	NA 01

	I like gardening and working with plants
	NA 02

	Yearning to spend time with nature
	NA 03

	I am interested in mythology and folk tales
	EX 04


Existential 

	Read a book or article on philosophy
	EX 01

	Talking or thinking about religion
	EX 02

	Thinking about life’s big questions
	EX 03

	I am interested in mythology and folk tales
	EX 04

	I often find myself daydreaming or lost in my imagination
	SP 01


Psychometrics of the Thinking Styles Survey

Descripti

	Scale
	Mean
	SD

	Intrapersonal
	67%
	17%

	Logic-math
	60
	20

	Interpersonal
	56
	17

	Existential
	55
	20

	Spatial
	54
	20

	Musical 
	49
	22

	Linguistic
	47
	17

	Naturalist
	47
	21

	Kinesthetic
	42
	17


N= 174,710

 Male and Female TS Profile Comparisons

	Scale
	Males
	Females

	Interpersonal
	56%
	55%

	Logical
	66
	55

	Spatial
	54
	54

	Intrapersonal
	65
	68

	Linguistic
	44
	49

	Musical
	45
	53

	Existential
	55
	54

	Naturalist
	43
	50

	Kinesthetic
	41
	44


Groups: Male= 85,601; Female= 89,109

Questions

Scales 

Alpha Reliability 

Factor Analysis-

TS – MIDAS comparisons

Who is Most Satisfied With Their Education?


The most obvious thing about this data is that there aren’t all that many great differences in TS profiles among Not Satisfied to Mostly Satisfied groups. The largest differences are between the Not Satisfied and the Very Much Satisfied groups for the Logical, Linguistic, Interpersonal and Intrapersonal scales. The Very Satisfied group has the strongest thinking preferences for the academically related scales. The differences are minimal for all groups for the Musical, Naturalist, Kinesthetic and Spatial scales. One interesting unusual finding is that the Not Satisfied group scores higher than all other groups on the Existential scale. It appears that people who are really not happy in their career think a lot about the meaning of life.  Or is it the reverse? People who reflect a lot on life and its meanings become dissatisfied with their career? Interesting, hmmm….


When we look at the 6,490 people who reported that they did not complete their secondary education (Drop Outs) it is interesting to note that 902 people report being Very Satisfied with their career as compared to 1,721 who are Not at All satisfied. A significant difference between these two groups is that the Very Satisfied group has higher scores on the Logical and Spatial scales suggesting that they work better in the technical and skilled trades. Again, we see a higher Existential preference for the Not Satisfied group as compared to all the other groups. 


53% of this Drop Out group are male while 47% are female. 

Drop Outs: Male vs. Females TS Profile Comparisons

	Scale
	Males
	Females

	Interpersonal
	60%
	62%

	Logical
	54
	52

	Spatial
	56
	53

	Intrapersonal
	47
	51

	Linguistic
	44
	44

	Musical
	49
	49

	Existential
	55
	53

	Naturalist

	51
	51

	Kinesthetic
	38
	38


Groups: Male = 837; Female= 884


It is evident that both males and females are low in the Linguistic TS and not very strong Logically, Musically and Kinesthetically. Males are higher in their Existential thinking but low Intrapersonally as compared to females. 

Is there anything special about the group of Drop Outs who report being Very Satisfied with their career (in spite of dropping out of school)? 

Drop Outs: Very Satisfied with Career

Male vs. Females TS Profile Comparisons

	Scale
	Males
	Females

	Interpersonal
	66%
	66%

	Logical
	58
	53

	Spatial
	59
	54

	Intrapersonal
	52
	55

	Linguistic
	48
	50

	Musical
	50
	50

	Existential
	50
	49

	Naturalist

	52
	52

	Kinesthetic
	41
	43


Groups: Male = 537; Female= 365


First, we see that there are 60% males as compared to 40% females who are Very Satisfied with their careers. Males are higher Logically and Spatially while females are higher Intrapersonally and slightly higher Linguistically and Kinesthetically. 

Female Drop Outs:

Not Satisfied with Career vs. Very Satisfied 

	Scale
	Not Satisfied
	V. Satisfied

	Interpersonal
	62
	66

	Logical
	49
	53

	Spatial
	51
	54

	Intrapersonal
	51
	55

	Linguistic
	45
	50

	Musical
	48
	50

	Existential
	52
	49

	Naturalist

	50
	52

	Kinesthetic
	39
	43


Groups: Not Satisfied= 884; Very Satisfied= 365


Females who are Very Satisfied with their careers generally have a broader range TS strengths than do females who are Not Satisfied. Of particular note are strengths in Lingustic, Interpersonal, Logical and Intrapersonal. Interestingly, they are also stronger in their Kinesthetic preferences but not Existential. 

***** …………..


Schools are faced with many challenging questions these days as the world’s problems grow more complex, inter-related and perplexing. Students come into the classrooms as part of the “remote control Have It Your Way post-Pepsi Generation.” Of fundamental concern is to figure out how to create learning, work and home environments that will appreciate and challenge the maximal development of each students’ unique abilities. Schools designed during the early industrial revolution are now struggling in a knowledge-based global economy to re-structure, re-envision and redefine their role in the lives of students, families, and society. How can they possibly engage all students and teach for both quality and quantity?


A first surprise from this survey data was that hundreds of thousands of people responded! The fact that nearly 200,000 people are curious about Leonardo da Vinci, the mind of the genius and their own thinking style speaks loudly and clearly that people what to know more about how to develop their intellectual potential. Inquiring minds what to know! 


It is interesting to compare our Leonardo Genius group with several other groups of people regarding their level of educational satisfaction. 

 Educational Satisfaction Among Groups With TS Strengths 

	Scale
	Not Satisfied
	Satisfied

	Leonardo
	61%
	39%

	Creative
	65
	35

	Logical
	62
	38

	Leadership
	60
	41

	Athletics 
	60
	40


Groups: Leonardo= 349; Creative= 1693; Logical= 3007; Leadership= 4627; Athletics= 7216.


These groups with specific types of strengths report a very similar pattern of school satisfaction. The strong Creative thinkers are the least satisfied of all groups while the Leaders are the most satisfied.  


In dramatic contrast the groups with low scores in these areas are all much less happy with their schooling. The mean number of respondents who are dissatisfied with their education is 78% so that only 22% report being happy.  Interestingly, the highest group is the non-Creative thinkers where 27% are satisfied in contrast to 18% for both the low Logical and Leadership groups. Obviously, these groups of people do not have happy school experiences. 


How does the school satisfaction of our high Leonardo group compare to the average person? 30% of all respondents to TS survey reported being satisfied with their education while 70% are not.
We’ll look more at School Satisfaction below. 


What about Career Satisfaction? Are people who are very strong or very low on these TS satisfied with their career? 

Career Satisfaction Among Groups With TS Strengths 

	Scale
	Not Satisfied
	Satisfied

	Leonardo
	42%
	58%

	Creative
	39
	60

	Logical
	37
	63

	Leadership
	31
	69

	Athletics 
	40
	60


Groups: Leonardo= 349; Creative= 1693; Logical= 3007; Leadership= 4627; Athletics= 7216.


The high Leadership group reports a greater level of career satisfaction than all the other groups, which are all fairly close in score with a mean of 62%. 


Career Satisfaction Among Groups With Low TS Scores

	Scale
	Not Satisfied
	Satisfied

	Leonardo
	51
	48

	Creative
	45
	55

	Logical
	59
	41

	Leadership
	66
	34

	Athletics 
	49
	51


Groups: Leonardo= 4256; Creative= 27,338; Logical= 3980; Leadership= 1273; Athletics= 56,886.


The low TS groups have a mean of 46% career satisfaction and again the most satisfied group (55%) is the low Creative thinking group.  


How do these TS groups compare to the entire group of respondents? 45% of all respondents report being Dissatisfied with their career and 55% report being Mostly or Very Satisfied. 


Our high Leonard group appears to be happier in their careers than in school (48% vs. 39%). This is comparable to our other strong groups except for the high Leadership group which has the highest rate of satisfaction in their careers (69%) but among the lowest rate of satisfaction with schooling (18%) which is equal to the high Logical group.
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