What Kind of Thinker Was Leonardo da Vinci?

(and what does it matter to your success in life?) 
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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.)? What is the nature of ‘genius’ and can you learn how to maximize your intellectual performance?  


These are the kinds of questions that I hoped would be addressed by a survey that I helped create for the BBC Science web site. Following the very popular BBC TV documentary “Leonardo” viewers were directed to the Science web site 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 colorful illustrations on the web site, the BBC wanted to create a personally relevant and interactive way to bring the information alive. A self-assessment survey seemed to be the natural solution. 

We were surprised when over 200,000 people completed the survey over a nine month period! Obviously, the Leonardo program and the Thinking Styles survey piqued the interest of many people who wanted to learn more about themselves, the nature of genius and how they might apply this information to their lives. 

In creating a self-assessment that would be a quick and fun way for people to be introduced to the “mind of the genius,” I focused on the idea of multiple intelligences (MI). In 1983, Harvard psychologist, Howard Gardner wrote the influential book, Frames of Mind, where he refutes the IQ concept. In this work, Gardner provides extensive scientific and scholarly research to support the argument that there are at least eight distinct forms of intelligence rather than just one. In other words, there is more to being clever than what shows up on academic tests and in the traditional classroom. The idea of multiple intelligences has inspired educators around the world to develop more of the unrecognized intellectual potential of their students by transforming instruction and redesigning schools.  

The Thinking Styles (TS) survey is based primarily on MI theory and consists of thirty-six questions inquiring about a person's preferences and involvement in nine different types of activities: musical, linguistic, visual-spatial, mathematical-logical, kinesthetic, naturalistic, interpersonal, intrapersonal and existential*. 

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?

To answer these questions we must first ask, What was Leonardo da Vinci’s thinking style?  Of course, it is impossible to determine what Leonardo’s thinking style was because he’s long dead and unable to complete an online survey! A review of da Vinci's work and descriptions of his life give us numerous of hints into some probable characteristics of his thinking style. His extensive resume 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’? To explore these questions we need to see if there are any potential Leonardo geniuses in our group of respondents. This is difficult to answer because our survey only inquired about preferences and not the person’s abilities or the quality of their products. Half of the questions on the survey inquire about the respondent’s interests and the other half ask about amount of participation in designated activities. It seems safe to assume that Leonardo would have had interest and involvement in activities in which he excelled. A review of Leonardo's areas of expertise reveals good matches for at least twelve questions on the TS questionnaire. These twelve questions form the basis for a Leonardo Genius Scale to help us identify any respondents with Leonardo-type thinking style.    



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 (mean score= 86%) and the three highest areas are Spatial (93%), Existential (92%), and Intrapersonal (91%). 


A review of the top scored questions 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. It is worth noting that 53% have less than a university degree suggesting that formal education is not necessarily a good fit with the mind of the Renaissance Thinker. 

  
Of particular interest to our study are the three highest areas on the TS profile for the high Leonardo group: 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 a 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 were clearly ahead of his time and are often described as being "timeless" and visionary. 


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 compared to the “special spices” that a master chef uses to distinguish a great recipe from one that is merely good. They are like the secret ingredients in a Grandmother's spaghetti sauce that she 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 the “great 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


These Existential elements give 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.  


Why are Leonardo da Vinci’s portraits of people are unforgettable? 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 own 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 highly developed Intrapersonal intelligence-- his regular use of self-awareness enhancing activities.


This capacity for Leonardo to use his imagination to put himself into the psychological  / mechanical / image / mystery / dilemma 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. 


Are there lessons 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 "think" better?  I believe there are a few noteworthy principles that will enhance our performance in whatever endeavor we undertake. There are many lessons that might be drawn 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, both in the present and for future generations --humanity.

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

3- Contemplate philosophical issues of the 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 abilities are modest then what’s to be done? Are you doomed to mediocrity and will all your works be forgotten in the dustbin of time? Maybe not if you add a few of these Leonardo thinking principles to your endeavors. For example, there are folks artists whose “technical skills” are modest, but are compensated for in a uniquely delightful (or poignant) storyline and simplicity of execution that matches the content to create a meaningful work of art. Grandma Moses, Paul Klee, Appalachian storytellers and Haitian ‘primitive’ artists are just a few well-known examples. The same principle applies to technical workers such as mechanics and machinists who tinker in their workshops and devise a new gizmo or process that can be used for the benefit of their family or community. The wisdom that you have gained from a lifetime of experience (or hardships that you overcame in early life) can also be shared in a story or a book to guide and inspire friends, co-workers and students. In this way you can make a lasting contribution to the world despite a modest career or a lack of recognition or financial success. 


Another secret to da Vinci's success was his unique skill in blending his creative thinking with practical projects and conversely, using formal, technical expertise to enhance his creative / artistic endeavors. We can use this principle of "intelligent flexibility" to enhance the quality of our problem solving in everyday life as well as performance on-the-job. 


You do not have to be resigned to having merely 'average' skills because recent brain research indicates that your abilities may be developed over your whole life. Learning does not necessarily stop when you become an adult as we previously assumed. All of the intelligences can be improved throughout life with effort, risk-taking and motivation. The one hundred billion neurons comprising your adult brain are capable of growth and the brain's architecture can change over time through experience and work. You may have unrecognized potential that will only be revealed when you dare to make the effort to think differently and challenge yourself to use your strengths to their maximum. 


How can you develop your intelligence? If you have completed the Thinking Styles survey, write down several activities and skills listed in your strength area. Reflect on this list for a while and consider which of these sound most intriguing to you. Select one activity (or two) and indulge yourself in it. Give yourself permission to learn more about it than anything else in your world. As you learn about it take the time to build the skills that are needed for you to really understand it. 


For example, if you are a high Naturalist thinker and enjoy being outdoors, go to a favorite park or country road and spend several hours getting to know a specific field or distinct area. Draw a rough sketch of this area and find out the names of every plant that grows there and every animal living there. Write them down. Take photographs, cut pictures from magazines or draw them for your notebook. Learn about the characteristics of the soil there and which plants grow best in that kind of soil. Talk with other people who know more about 'your' area than you do (a farmer, long time residents, park caretaker, country extension agent, local historian, etc.). Learn how to do soil analysis yourself, if you want to. If you are drawn to history find out what has happened on this spot in the long ago past or more recently. 


After a while of learning about your place, consider what recommendations you'd make to the residents or local government to improve the quality of life there. Is the nearest stream polluted? Are there many derelict buildings? Are they of historical value? How would you design the ideal neighborhood for the future? What style of architecture will best enhance the living environment? 


The Leonardo da Vinci challenge for each of us is to focus on what’s most important in life and to develop our strengths for the greatest benefit to our community and future generations. 

<end>
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NOTE

*Research to Date Identifies Eight Intelligences

The eight intelligences identified by MI theory are Linguistic, Logical-mathematical, Visual-spatial, Kinesthetic, Musical, Naturalist, Interpersonal and Intrapersonal.  Each intelligence is thought to have its own semi-autonomous memory system with cerebral structures dedicated to processing its specific contents (Gardner, 1993). 

Linguistic and Logical-mathematical intelligences are most often associated with academic accomplishment.  The core features of Linguistic intelligence include the ability to use words effectively for reading, writing and speaking.  Linguistic skill is important for providing explanations, descriptions and expressiveness.  Gardner describes the poet as the epitome of Linguistic ability.  Other career fields requiring skill in this area include teaching, journalism, and psychology.  Convergent aspects of Linguistic intelligence assessed by standard intelligence tests include vocabulary and reading comprehension.  Activities requiring divergent thinking include story telling, persuasive speech, and creative writing. 

Logical-mathematical intelligence involves skill in calculations as well as logical reasoning and problem-solving.  People strong in this intelligence are usually the ones who are described as being “smart” (e.g., mathematicians, philosophers, logicians).  Logical-mathematical intelligence is required for multi-step, complex problem-solving and mental math.  Most IQ tests assess a person’s ability to reason and problem-solve quickly but do not examine divergent and reflective aspects of Logical-mathematical intelligence, such as the identification of novel problems or the generation of new and worthy questions. 

Musical intelligence includes sensitivity to pitch, rhythm, and timbre and the emotional aspects of sound as pertaining to the functional areas of musical appreciation, singing, and playing an instrument.  A composer requires significant skill in many aspects of this intelligence—especially involving creative musical thinking.  On the other hand, musical careers (e.g., instrumentalist, vocalist) generally require more circumscribed abilities that emphasize technical skill rather than creative output.  

The Kinesthetic intelligence highlights the ability to use one's body in differentiated ways for both expressive (e.g., dance, acting) and goal-directed activities (e.g., athletics, working with one's hands).  Well-developed kinesthetic ability for innovative movement is required for success in professions such as choreography, acting, and directing movies or plays.  Precision, control, and agility are the hallmarks of athletes such as karate masters, professional soccer players, and gymnasts. 

Spatial intelligence includes the ability to perceive the visual world accurately and to perform transformations and modifications upon one's own initial perceptions via mental imagery.  Functional aspects of Spatial intelligence include artistic design, map reading, and working with objects.  Visual artists and interior designers exemplify creative spatial thinking, and a successful architect will need both the creative abilities as well as technical accomplishment.  An automobile mechanic or engineer, on the other hand, does not need creative and artistic abilities to find the solution to a malfunctioning engine. 

A person strong in the Naturalist intelligence displays empathy, recognition, and understanding for living and natural things (e.g., plants, animals, geology).  Careers requiring strong Naturalist skills include farmer, scientist, and animal behaviorist.  Skilled scientists use pattern recognition to identify an individual’s species classification, create taxonomies, and understand ecological systems.  Empathic understanding is a related ability that allows people to care for and manage the behavior of living entities. 

Unique contributions of the MI model to educational theory are the personal intelligences.  The Intrapersonal and Interpersonal intelligences are presented as separate yet related functions of the human brain (especially the frontal lobes).  They are described as two sides of the same coin, where Intrapersonal emphasizes self-knowledge and Interpersonal involves understanding other people.  

Vital functions of Intrapersonal intelligence include accurate self-appraisal, goal setting, self-monitoring/correction, and emotional self-management.  Results of research have highlighted the importance of metacognition for learning in the basic academic skills of reading and mathematics (Forrest-Pressley & Waller, 1984; Mevarech, 1999).  Intrapersonal intelligence is not the same as self-esteem, but it may be a strong factor in promoting self-confidence and effective stress management. Well-developed Intrapersonal intelligence may well be essential to an individual’s sense of satisfaction and success.  A core function of this intelligence is guiding a person’s life-course decisions. Careers that require skills in Intrapersonal self-management include pilots, police officers, writers, and teachers.  

Interpersonal intelligence also plays a vital function in a person’s sense of well being. It promotes success in managing relationships with other people.  Its two central skills, the ability to notice and make distinctions among other individuals and the ability to recognize the emotions, moods, perspectives, and motivations of people, are known to be critical factors in successful employment.  The ability to manage groups of people is required for managerial or leadership positions.  Good teachers, counselors, and psychologists need to be adept at understanding a specific individual and then managing that relationship. 

Dr. Gardner has considered adding Existential intelligence to the list but has not because it does not yet meet the criteria sufficiently. He has clearly distinguished this capacity from spiritual awareness. He defines core existential abilities as being

"…the capacity to locate oneself with respect to the furthest reaches of the cosmos--the infinite and the infinitesimal--and the related capacity to locate oneself with respect to such existential features of the human condition as the significance of life, the meaning of death, the ultimate fate of the physical and psychological worlds, and such profound experiences as love of another person or total immersion in a work of art." p. 60, Intelligence Reframed.  
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