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Ever since multiple intelligences theory was first articulated in the landmark book, Frames of Mind (Gardner, 1983), many educators have followed Howard Gardner’s lead and assume that certain thinking styles are more likely to achieve academic success and satisfaction than others (i.e., Linguistic and Logical-mathematical are the preferred thinking styles in schools). From the beginning there has also been a steady questioning of the essential validity of multiple intelligences (MI) theory because it has not been tested via large-scale empirical research. Investigations into these critical questions regarding MI’s construct validity and educational efficacy have been limited to small qualitative and scholarly studies due to a lack of a practical, empirical assessment with proven psychometric reliability and validity. 


The Thinking Styles Survey (TSS) was developed and initially validated (Shearer, 2004) as a practical and efficient method of describing a person’s profile of thinking preferences. This work extends the author’s extensive research with The Multiple Intelligences Developmental Assessment Scales (MIDAS) which is a psychometrically sophisticated assessment of a person’s “intellectual disposition” that focuses on skills and abilities. The MIDAS has been validated in a series of studies involving tens of thousands of respondents around the world and has been translated into several languages (Jones, Shearer; 1994; Shearer, 1996; 2004; Yoong, 2000; Weiss, Hardy & Reio, 2002; Buros, 1999).  

 Research Questions

 
This research investigated two interrelated questions: Is there a relationship between distinct Thinking Styles and educational attainment, school satisfaction and career happiness? What are the implications for educators, students and adult learners? 

Methods

Assessments


Participants completed the Thinking Styles Survey (Shearer, 2004) along with a brief school and career satisfaction questionnaire. The Thinking Styles Survey (TSS) consists of 36 questions that inquire into a person’s interests and lifestyle choices. It is based generally on the theory of multiple intelligences and describes a person’s thinking preferences in nine broad areas (Linguistic, Logical-mathematical, Spatial, Musical, Kinesthetic, Interpersonal, Intrapersonal, Naturalist and Existential). 

“Thinking Style” is defined as a particular construct that influences a person’s self-reported interests / enthusiasms, daily behaviors and lifestyle choices. The design of the TSS was modeled after The MIDAS assessment, but with a three key distinctions. First, there are only 36 questions on the TSS as compared to the 119-item MIDAS assessment. Second, only questions regarding interests and lifestyle choices were chosen from the MIDAS questionnaire to be included in the TSS. No attempt was made to assess the quality of products; problem-solving skills or quality of services that the respondent is capable of performing. Third, response choices for each question are not uniquely written to match with the content of the question or adjusted to the response pattern of a normative population. These are key distinctions between the structure and assumptions of the TSS and The MIDAS Profile as well as the core elements of the definition of intelligence as articulated by Howard Gardner as the basis for the multiple intelligences1. The TS survey inquires about interests and involvements, but not skills and abilities. An appropriate alternative name for the Thinking Styles survey would be "A Brief Multiple Intelligences Interest and Activity Inventory."

Four additional questions were presented to the respondent immediately prior to the TS survey inquired about school and career satisfaction. Respondents also provided background information regarding age, gender and education level.

Thinking Style Scales

The TSS produces scores for nine scales plus three supplemental measures that describe more general cognitive / behavioral patterns associated with creative thinking, artistic accomplishment, and leadership characteristics. The TSS is completed in about 10 minutes and is written at about the 4th grade reading level (Flesch-Kincaid Reading Grade Level).  


Eight of the nine TSS scales correspond to the areas identified by the theory of multiple intelligences. The ninth scale, Existential, is a candidate ability for inclusion into the MI framework, but as of this writing Gardner’s research has not fully supported its inclusion. The Existential scale was included in the TS survey as a form of “thinking style” rather than as an “intelligence” in recognition of its importance to the human cognitive repertoire. 

The three additional scales – Leadership Scale, Creativity Scale and the Leonardo da Vinci Scale are comprised of questions selected from a variety of scales and have good initial psychometric properties (see appendix ##) and their content is consistent with what is predicted by multiple intelligences theory and other interest inventories (Holland, 19XX). 

TSS Scale Validity

The psychometric properties of the TSS were initially described by Shearer (2004) as being adequate as a brief screening instrument for both educational and research purposes. The current research provided confirmatory data that the scales demonstrate reliability and validity characteristics. The psychometric statistics obtained in this follow-up investigation were nearly identical to that observed in the initial study. Alpha reliabilities for the scales have a mean of .61 and range from .34 to .80.  The construct validity for eight of the nine scales was confirmed in a series of factor analytic studies (see Table X). Comparisons of items and scales with designated groups again suggested criterion-related validity of the eight scales. 

Leadership Scale


The Leadership Scale is comprised of 10 questions from seven different scales. Its core questions were identified in a series of factor analytic studies of the TSS items. Its alpha reliability is .75 and it correlates strongly with appropriate criterion groups.  

Creativity Scale


The Creativity Scale is comprised of five questions from four different scales that focus on originality and making things. Its alpha reliability is .59. 

Leonardo da Vinci Scale 


The Leonardo scale was develop specifically for this research project and consists of 12 questions from seven different scales. These questions focus on artistic creations as well as scientific thinking and problem solving. 

One goal of this research was to clarify the nature of Leonardo da Vinci’s thinking style and his particular form of genius (Shearer, 2004b). To a create scale that would help understand da Vinci’s thinking style it was assumed that he would have had a strong preferences for each of the areas where he excelled (visual arts, engineering, anatomy, story-telling, philosophy, journaling). A review of Leonardo's areas of expertise reveals good matches for at least 12 questions on the TSS questionnaire. These 12 questions form the basis for a Leonardo Genius Scale to help identify any respondents with Leonardo-type potential genius. 

Data Collection


Viewers of the BBC Leonardo television program were directed to a special Science web site to learn more about the life and work of Leonardo da Vinci. To personalize the experience visitors could complete a self-assessment survey regarding Thinking Styles and receive immediate feedback on their dominant thinking style along with a brief description of the characteristics and careers associated with their TS strength area.  Other pages on the Science Leonardo web site explored da Vinci’s art, engineering feats, and gave information relating to his life and work habits as both artist and scientist. Respondents could also join a discussion group if they wished to engage in question and answer regarding the nature of genius and Leonardo’s unique characteristics and contributions. 

It was expected that people with an avid interest in Leonardo da Vinci who would use a computer to learn more about him and their own Thinking Style would be a curious and a fairly well educated group of people. It was also expected that such a group would complete the TS survey in fairly serious manner and respond to the questions forthrightly since it was an anonymous survey and the results would be reported back to them immediately for their benefit.   


Before the Leonardo program was broadcast in England it was unknown how many people would actually go to a computer and take the time (10 minutes) to respond to the survey. However, previous surveys posted on the Science web site following similar educational programs received responses from over 100,000 individuals. The intent of the BBC Leonardo program is to combine education with entertaining television viewing and it was requested that the TS survey follow in this manner as well. Likewise the Science web site strives to provide information from the sciences in a way that is both educational as well as engaging, thoughtful and appealing to a fairly well educated audience. Towards this end there are connections between the Science web site the Open University that visitors to the site can interact with and explore additional information as they wish. It is a respected and popular web site with a loyal following that has covered a wide variety of science related topics. 


Survey Results


During the first nine months following the television broadcast of “Leonardo’ over 200,000 people visited the Science web site and completed the TS survey. After seven months 175,000 cases were downloaded from the web site into a database for initial analysis. Data continued to be collected because the TSS survey was popular and continued to be promoted by the BBC Science website. The research reported here is based on an additional 78,000 cases that were downloaded 

The mean age of this sample was 30 years and ranges from 7 to 98.  

- 47% male and 53% female. 

-15% school age (13% in high school, 1% in middle school, .5% elementary)

-  4% of adults did not complete high school 

- 31% of adults have a high school education (secondary degree)

- 13% of adults have a technical or vocational degree

- 30% graduated from university

- 17% have a post-graduate or professional degree. 

The scores for the nine scales are expressed in percentages (0 – 100%) and for this sample range from 42% to 67% with a mean score of 53%.  Four of the scales (Linguistic, Intrapersonal, Interpersonal and Logical) are above the mean and three are somewhat lower. 

Because this group is more highly educated than the population in general (47% have a university degree or above) it is not surprising that there are strengths the areas associated with academic success (primarily Linguistic and Logical-mathematical). 

Table X- TS Scale Mean Scores

	Scale
	All 
	SD
	Males
	SD
	Females
	SD

	Intrapersonal
	57%
	16%
	54%
	16%
	59%
	16%

	Logic-math
	55
	18
	60
	17
	51
	18

	Interpersonal
	57
	18
	57
	18
	57
	18

	Existential
	54
	20
	54
	20
	54
	20

	Spatial
	54
	20
	54
	20
	54
	20

	Musical 
	50
	22
	45
	22
	54
	21

	Linguistic
	58
	19
	55
	19
	60
	19

	Naturalist
	45
	21
	42
	20
	48
	21

	Kinesthetic
	43
	18
	42
	17
	44
	18


N=   All= 72,059; Males = 33,926; Females=38,133

Comparing the profiles for males and females from the TS group and general population helps to evaluate the data. There are 33,926 males and 38,133 females.  Females score significantly higher on four of the scales (Intrapersonal, Linguistic, Musical, Naturalist) while males score higher on the Logical scale. The Interpersonal, Spatial and Kinesthetic scales are about even. 

Group Comparisons


Respondents identified their education type and level in one of five different ways:

-Didn't complete H.S. 



-Finished High School



-Technical or Vocational degree


-University degree 




-Professional or postgraduate




To address a primary research question we can compare the TS preferences among adults with different levels and types of education. 

Table X. Thinking Styles Profiles by Education Level

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

	Interpersonal
	57%
	53%
	55%
	56%
	58%
	59%

	Logic-math
	55
	53
	53
	57
	57
	59

	Linguistic
	58
	52
	56
	56
	59
	60

	Intrapersonal
	57
	54
	56
	56
	58
	59

	Spatial
	54
	55
	53
	57
	54
	53

	Existential
	54
	52
	53
	52
	55
	55

	Musical
	50
	46
	51
	48
	49
	47

	Naturalist
	45
	48
	44
	47
	45
	46

	Kinesthetic
	43
	40
	43
	42
	43
	42


Groups: Not H.S.= 2,733; H.S.= 22,094; Tech / Voc= 9,043
; University= 21,897; Post-Grad= 12,230. ALL= 72,059

There are several important 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 probably not essential to attaining higher levels of education. There are larger differences among groups for three scales: Linguistic (8 points), Logical, Interpersonal and Intrapersonal (6 and 5 points each). These findings support the commonsense idea that these are the 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.

The largest difference in thinking preferences between the H.S. degree and the University degree groups is four points for the Logical scale and three for the Linguistic. Again, these are the thinking preferences 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 and Intrapersonal scales—as would be expected for higher-level academic accomplishment.  They are not, however, highest on the Spatial, Musical, Naturalist or Kinesthetic scales. 

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 five-point spread in the Musical scale and four-points for Linguistic. Surprisingly, there is no difference in their Logical score. This probably indicates that there isn’t much difference in their logical problem-solving preferences. Logical thinking may be directed towards mathematics while in school, but is also evident in everyday problem-solving outside the classroom. 

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. 

Secondary School Drop-Outs:


The largest overall scale differences for adults are between the Not H.S. and the Post-Graduate groups. The Post-grad group scores eight-points higher on the Linguistic scale and six and five points higher on the Logical, Interpersonal and Intrapersonal scales. However, the Not H.S. group scores higher by two-points on the Spatial and Naturalist scales. 


The Not H.S. group's highest scale is the Spatial (55%) followed closely by the Intrapersonal (54%) and Interpersonal and Logical are tied at (53%). This is a pattern to the Tech/Voc group except that their two highest scales are tied (57%) for Spatial and Logical. This makes sense given the educational requirements of Technical education. 

School Satisfaction and Thinking Styles


Respondents were given five choices when asked how satisfied they were with their education: not at all, a little, somewhat, mostly and very much. Overall, it was found that about 47% of respondents were dissatisfied with their education (not at all, a little, somewhat groups combined) and 53% reported being satisfied (mostly and very much combined). However, 70% of respondents report being dissatisfied with education's development of their intellectual potential. Only 37% believe that their skills were adequately developed by their education. 

There are some significant differences in the TS profiles of people who are more or less satisfied with their education (see Table X below).


The Musical, Kinesthetic, Intrapersonal, Existential scales are about even for all groups except the Very Much satisfied which are higher. The Logical and Interpersonal scales are higher for those respondents who are most satisfied.  It is interesting that the Spatial and Naturalist scales are higher for the least and most satisfied groups. 

Table X: School Satisfaction and TS Scale Mean Scores 

	Ed Satisfy
	 
	Music
	Kinest
	Logical
	Spatial
	Linguis
	Interpers
	Intrapers
	Nature
	Exist

	Not at all
	Mean
	48.91
	41.06
	53.14
	54.19
	56.00
	55.42
	55.96
	46.85
	56.31

	 
	N
	7625
	7625
	7625
	7625
	7625
	7625
	7625
	7625
	7625

	 
	Std. Deviation
	22.174
	17.748
	20.001
	21.013
	20.956
	19.761
	16.832
	22.073
	21.508

	A little
	Mean
	48.66
	42.09
	52.77
	53.33
	54.70
	53.93
	54.75
	44.35
	53.45

	 
	N
	9021
	9021
	9021
	9021
	9021
	9021
	9021
	9021
	9021

	 
	Std. Deviation
	21.646
	17.344
	18.587
	19.987
	19.948
	18.419
	15.847
	20.766
	20.767

	Somewhat
	Mean
	49.17
	42.68
	54.47
	53.79
	56.69
	55.76
	56.25
	45.36
	54.25

	 
	N
	17079
	17079
	17079
	17079
	17079
	17079
	17079
	17079
	17079

	 
	Std. Deviation
	21.601
	17.155
	18.091
	19.880
	19.172
	17.948
	15.739
	20.789
	20.023

	Mostly
	Mean
	49.21
	42.91
	56.17
	53.28
	58.11
	57.07
	56.87
	45.00
	52.62

	 
	N
	27255
	27255
	27255
	27255
	27255
	27255
	27255
	27255
	27255

	 
	Std. Deviation
	21.517
	17.194
	17.542
	20.090
	18.739
	17.470
	15.475
	20.505
	19.788

	Very much
	Mean
	52.13
	45.55
	58.70
	54.25
	61.41
	60.65
	60.74
	45.77
	55.20

	 
	N
	11078
	11078
	11078
	11078
	11078
	11078
	11078
	11078
	11078

	 
	Std. Deviation
	22.349
	18.530
	18.525
	21.337
	19.151
	18.095
	16.037
	21.540
	20.388

	Total
	Mean
	49.55
	42.96
	55.41
	53.65
	57.63
	56.74
	56.95
	45.32
	53.90

	 
	N
	72058
	72058
	72058
	72058
	72058
	72058
	72058
	72058
	72058

	 
	Std. Deviation
	21.781
	17.517
	18.325
	20.327
	19.402
	18.158
	15.914
	20.946
	20.286



Respondents who are most satisfied with their education have thinking strengths in most of the areas. Respondents with strengths in the Spatial and Naturalist areas can be either very satisfied or not at all satisfied.  There is a similar pattern when we compare those respondents with strengths and weaknesses in the areas of Leadership, Creativity, Leadership and Sports. These strengths groups are defined as respondents who score 90% or higher. The low groups score less than 30% on the scale.  


Table X.  Specific Groups and School Satisfaction




              High Groups

	Satisfaction               ALL
Sports
Logic
Create
Leader

	Dissatisfied

72%
60%
61%
65%
60%

	

	Satisfied

28%
40%
39%
35%
40%


Groups. All= 174,710; Sports=7,216; Logical=3,007; Creative=1,693; Leadership= 4,627.





Low Groups

	Satisfaction               ALL
Sports
Logic
Create
Leader

	Dissatisfied

72%
76%
78%
72%
82%

	

	Satisfied

28%
24%
22%
28%
18%


All= 174,710; Sports=56,886; Logical=3,980; Creative=27,338; Leadership= 1273.


The level of school satisfaction for the groups with strengths in the four areas is significantly higher -- ranging from 35% to 40% -- as compared to 28% for the whole group. The low scoring groups are mostly less satisfied – ranging from 18% to 28% -- than the whole group. 


It is important to note that the differences among the various high scoring groups is not very large and they are all about equally satisfied. This finding supports the conclusion that school satisfaction is a matter of having a strength – any strength – in a particular area of interest and involvement. It supports the common guidance counselor admonition to students, “Get involved! Find something that you’re interested in and do it.” 


However, students with strengths in the Naturalist or Spatial thinking styles may or may not find satisfaction in their school experience. 

Career Satisfaction and Thinking Styles 
	
	 
	MUS
	KINES
	LOGIC
	SPAT
	LINGIS
	INTER
	INTRA
	NATUR
	EXIST

	Not at all
	Mean
	48.26
	40.26
	57.10
	53.80
	47.33
	53.33
	65.43
	48.46
	58.39

	 
	N
	19036
	19036
	19036
	19036
	19036
	19034
	19036
	19036
	19036

	 
	SD
	21.625
	17.445
	20.458
	20.735
	17.700
	18.075
	17.100
	21.508
	20.164

	A little
	Mean
	47.77
	41.34
	57.88
	53.26
	45.38
	52.96
	64.71
	46.92
	54.79

	 
	N
	17501
	17501
	17501
	17501
	17501
	17501
	17501
	17501
	17501

	 
	SD
	21.047
	16.912
	19.282
	19.635
	16.719
	16.986
	16.315
	20.545
	19.471

	 Somewhat
	Mean
	48.21
	41.82
	59.89
	53.61
	46.62
	54.34
	65.48
	47.20
	55.02

	 
	N
	32284
	32284
	32284
	32284
	32284
	32283
	32284
	32284
	32284

	 
	SD
	20.928
	16.682
	18.847
	19.659
	16.465
	16.658
	16.109
	20.453
	19.092

	Mostly
	Mean
	47.17
	41.46
	62.63
	54.48
	46.17
	55.33
	66.31
	46.72
	52.69

	 
	N
	56531
	56531
	56531
	56531
	56531
	56530
	56531
	56531
	56531

	 
	SD
	20.800
	16.721
	18.741
	19.706
	16.200
	16.561
	15.935
	20.218
	19.149

	Very much
	Mean
	49.55
	43.02
	65.19
	56.46
	48.36
	59.03
	70.46
	47.52
	54.76

	 
	N
	26937
	26937
	26935
	26937
	26937
	26935
	26937
	26937
	26937

	 
	SD
	21.880
	17.944
	19.637
	21.195
	17.244
	17.328
	16.685
	21.359
	20.297

	Total
	Mean
	48.02
	41.65
	61.27
	54.42
	46.71
	55.25
	66.57
	47.20
	54.51

	 
	N
	152289
	152289
	152287
	152289
	152289
	152283
	152289
	152289
	152289

	 
	Std. Deviation
	21.170
	17.066
	19.396
	20.116
	16.721
	17.073
	16.406
	20.682
	19.591


Discussion

Conclusions 
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APPENDIX

#1- Thinking Style Questions

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

	Write a letter, story or poem

	Writing a journal or personal log

	I like to tell stories

	I am interested in mythology and folk tale

	Read a book or article on philosophy


	Trying to solve mysteries, riddles or crossword puzzles


	Spatial 

	Do a job where you had to work with your hands

	Doing craft or arts projects

	Try and build or fix something yourself


Logical-mathematical 

	Work out the bill in a restaurant

	I am interested in scientific experiments and ideas

	Try and think about a problem scientifically

	Being the one navigates or reads the map

	Try and build or fix something yourself


Intrapersonal

	Reflecting on the your life and your future

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

	Help other people

	Try an activity for self-improvement


Interpersonal 

	I like to try and figure people out

	Take the role of leader

	I enjoy a good discussion or argument

	Wonder what other people in the group are thinking

	Speaking on behalf of the group

	I like to tell stories

	Acting a role or doing an impression of someone


Musical

	Sing a song

	Play a musical instrument

	Listening to music

	I like writing songs or creating new music

	I enjoy dancing


Kinesthetic 

	Playing sports

	I enjoy dancing

	Do a job where you had to work with your hands

	Acting a role or doing an impression of someone


Naturalist
	Look after an animal

	I like gardening and working with plants

	Yearning to spend time with nature

	I am interested in mythology and folk tales


Existential 

	Read a book or article on philosophy

	Talking or thinking about religion

	Thinking about life’s big questions

	I am interested in mythology and folk tales

	I often find myself daydreaming or lost in my imagination


Leadership Scale 

	I like to try and figure people out
	Interp

	Take the role of leader
	Interp

	Help other people
	Interp

	Wonder what other people in the group are thinking
	Interp

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

	Try an activity for self-improvement
	Intra

	Speaking on behalf of the group
	Ling

	I like to tell stories
	Ling

	Being the one navigates or reads the map
	Spatial

	I enjoy a good discussion or argument
	Logical


Creativity Scale

	I often find myself daydreaming or lost in my imagination
	Spatial

	Doing craft or arts projects
	Spatial

	I like to tell stories
	Ling

	I like writing songs or creating new music
	Musical

	Acting a role or doing an impression of someone
	Kin




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


	Pattern Matrix(a) 

	
	Factor

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	leader role
	.873
	
	
	
	
	
	
	
	

	speak public
	.774
	
	
	
	
	
	
	
	

	naviagate w map
	.554
	
	
	
	
	
	
	
	

	figure rest bill
	.499
	
	
	
	
	
	
	
	

	sing a song
	
	.753
	
	
	
	
	
	
	

	play instrument
	
	.705
	
	
	
	
	
	
	

	write songs
	
	.681
	
	
	
	
	
	
	

	listen music
	
	.371
	
	
	
	
	
	
	

	dancing
	
	.360
	
	
	
	
	
	
	

	read books
	
	
	.672
	
	
	
	
	
	

	letter, story, poem
	
	
	.613
	
	
	
	
	
	

	read philosophy
	
	
	.411
	.214
	.224
	
	
	
	

	myths folk tales
	
	
	.395
	
	
	
	.270
	
	

	journaling
	
	
	.365
	
	.202
	
	
	
	

	mystery,riddles
	
	
	.275
	
	
	
	
	
	

	scientific experiments
	
	
	
	.910
	
	
	
	
	

	scientifically think
	
	
	
	.809
	
	
	
	
	

	lifes big questions
	
	
	
	
	.817
	
	
	
	

	reflect life/future
	
	
	
	
	.701
	
	
	
	

	think religion
	
	
	
	
	.332
	
	
	
	

	figure people out
	
	
	
	
	
	.616
	
	
	.234

	daydream imagine
	-.238
	
	
	
	
	.474
	
	
	

	wonder people think
	
	
	
	
	
	.470
	
	
	

	tell stories
	
	
	.299
	
	
	.436
	
	
	

	discussion argument
	
	
	
	
	
	.425
	
	
	

	act do impression
	.206
	.216
	
	
	
	.405
	
	
	

	gardening plants
	
	
	
	
	
	
	.635
	
	

	nature time
	
	
	
	
	.308
	
	.522
	
	

	animal care
	
	
	
	
	
	
	.353
	
	

	build or fix
	
	
	
	
	
	
	
	.726
	

	work w hands
	
	
	
	
	
	
	.209
	.576
	

	crafts/ art
	
	
	.271
	
	
	
	
	.298
	

	self-improvement
	
	
	
	
	
	
	
	
	.554

	help people
	
	
	
	
	
	
	
	
	.498

	set self goals future
	
	
	
	
	
	
	
	
	.202

	Extraction Method: Maximum Likelihood. 
Rotation Method: Promax with Kaiser Normalization. 

	a Rotation converged in 7 iterations. 


Table. 3- TS Scale Mean Scores

	Scale
	Mean
	SD

	Intrapersonal
	57%
	16%

	Logic-math
	55
	18

	Interpersonal
	57
	18

	Existential
	54
	20

	Spatial
	54
	20

	Musical 
	50
	22

	Linguistic
	58
	19

	Naturalist
	45
	21

	Kinesthetic
	43
	18


N= 174,710

3- Education levels of the Total Sample

	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Middle School

12 – 13 yrs.
	3597
	2.1
	2.1
	2.1

	Teen

14- 18 yrs.
	18824
	10.8
	10.8
	12.8

	Young Adult

19 – 22 yrs.
	20305
	11.6
	11.6
	24.5

	Adult

23 - 
	88445
	50.6
	50.6
	75.1

	Mid Adult
	38472
	22.0
	22.0
	97.1

	Elder


	5067
	2.9
	2.9
	100.0

	Total
	174710
	100.0
	100.0
	 


4- Item- Scale Reliabilities 



   Original 
    Revised

	Scale
	Mean 
	Mean

	Interpersonal
	.54
	.74

	Logic-math
	.46
	.72

	Spatial
	.33
	.59

	Intrapersonal
	.53
	.56

	Existential
	.63
	.65

	Linguistic
	.56
	.67

	Musical
	.70
	.71

	Naturalist
	.46
	.56

	Kinesthetic
	.34
	.34


Leadership Scale= .75

Creativity Scale=   .59

Leonardo Genius Scale=  .67
5- Inter-Scale Correlations

	
	MUS
	KINES
	LOGIC
	SPAT
	LINGIS
	INTER
	INTRA
	NATUR
	EXIST

	MUS
	1.00
	.538
	.015
	.196
	.350
	.328
	.304
	.222
	.296

	KINES
	
	
	.179
	.424
	.199
	.456
	.322
	.255
	.179

	LOGIC
	
	
	
	.444
	.163
	.317
	.227
	.176
	.183

	SPAT
	
	
	
	
	.191
	.146
	.210
	.353
	.150

	LINGIS
	
	
	
	
	
	.487
	.332
	.473
	.710

	INTER
	
	
	
	
	
	
	.428
	.191
	.446

	INTRA
	
	
	
	
	
	
	
	.255
	.406

	NATUR
	
	
	
	
	
	
	
	
	.476

	EXIST
	
	
	
	
	
	
	
	
	


Pearson Correlation

All values significant at the 0.01 level (2-tailed).

6- Factor Analysis- Pattern Matrix:   Maximum Likelihood, eigen > 1, Promax- Kapp 4, 41% of variance 

	
	Leader?
	
Music
  
	
Exist
 
	
Logical
 
	
Inter
 
	
Ling
 
	
Natural
 
	
Intra
 
	
Spatial
 

	 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	leader role
	.848
	 
	 
	 
	 
	 
	 
	 
	 

	speak public
	.732
	 
	 
	 
	 
	 
	 
	 
	 

	naviaga map
	.551
	 
	 
	 
	 
	 
	 
	 
	 

	figure rest bill
	.522
	 
	 
	 
	 
	 
	 
	 
	 

	sing a song
	 
	.745
	 
	 
	 
	 
	 
	 
	 

	play instrum
	 
	.721
	 
	 
	 
	 
	 
	 
	 

	write songs
	 
	.655
	 
	 
	 
	 
	 
	 
	 

	listen music
	 
	.346
	.201
	 
	 
	 
	 
	 
	 

	dancing
	 
	.326
	 
	 
	 
	 
	 
	.214
	 

	lifes big quest
	 
	 
	.792
	 
	 
	 
	 
	 
	 

	reflect life/future
	 
	 
	.746
	 
	 
	 
	 
	 
	 

	think religion
	 
	 
	.308
	 
	 
	 
	 
	 
	 

	scientific think
	 
	 
	 
	.861
	 
	 
	 
	 
	 

	scientific exps
	 
	 
	 
	.847
	 
	 
	 
	 
	 

	tell stories
	 
	 
	 
	 
	.591
	 
	 
	 
	 

	figure peoplet
	 
	 
	 
	 
	.521
	 
	 
	.265
	 

	discussion argument
	 
	 
	 
	 
	.507
	 
	 
	 
	 

	daydream imagine
	-.242
	 
	 
	 
	.498
	 
	 
	 
	 

	Act/ impression
	 
	 
	 
	 
	.477
	 
	 
	 
	 

	wonder people
	
 
	 
	.232
	 
	.345
	 
	 
	 
	 

	read books
	 
	 
	 
	 
	 
	.651
	 
	 
	 

	letter, story,m
	 
	 
	 
	 
	 
	.486
	 
	 
	 

	journaling
	 
	 
	.209
	 
	 
	.437
	 
	 
	 

	mystery,riddle
	 
	 
	 
	 
	 
	.350
	 
	 
	 

	read philosoy
	 
	 
	 
	.241
	 
	.270
	 
	 
	-.206

	gardeniplants
	 
	 
	 
	 
	 
	 
	.624
	 
	 

	nature time
	 
	 
	.335
	 
	 
	 
	.557
	 
	 

	animal care
	 
	 
	 
	 
	 
	 
	.311
	 
	 

	myths folk tale
	 
	 
	 
	 
	.237
	.279
	.288
	 
	 

	self-improve
	 
	 
	 
	 
	 
	 
	 
	.582
	 

	help people
	 
	 
	 
	 
	 
	 
	 
	.487
	 

	self goalsture
	 
	 
	 
	 
	 
	 
	 
	.253
	 

	work w/ hands
	 
	 
	 
	 
	 
	 
	.253
	 
	.609

	build or fix
	 
	 
	 
	.286
	 
	 
	 
	 
	.601

	crafts/ art
	 
	 
	 
	 
	 
	.340
	 
	 
	.353


Extraction Method: Maximum Likelihood.   Rotation Method: Promax with Kaiser Normalization.

a  Rotation converged in 11 iterations.
This article describes a recent survey of Thinking Styles and school satisfaction that was conducted via a web site in the United Kingdom. During a nine-month period over 200,000 people completed a Thinking Styles (TS) survey posted on the BBC Science web site following a popular three-part television program on Leonardo da Vinci. Viewers of the BBC Leonardo program were directed to a special web site to learn more about the life and work of da Vinci. To personalize the experience for visitors they could complete a 10 minute Thinking Styles survey and receive feedback. The Thinking Styles survey consists of 36 questions based generally on the theory of multiple intelligences (Gardner, 1983/1993) and builds on the work of other standardized MI assessments developed by Shearer (1996). The TS survey inquires about interests and involvement in nine general areas. Four additional questions inquire about school and career satisfaction and respondents also provided background information regarding age, gender and education level. One objective of this research was to determine if a quick and brief survey designed to be both ‘fun’ and serious could provide valid information regarding a person’s TS profile. The goal of this survey was to explore the relationship between various Thinking Styles and educational attainment, school and career satisfaction. The second objective was to explore the relationship between various TS and life satisfaction. Data analysis suggests that the Thinking Styles web survey has moderately strong psychometric properties, but precautions need to be taken when interpreting the results due to limitations in sample selection. The data support the conclusion that there are strong relationships between distinct Thinking Styles and educational attainment, school satisfaction and career satisfaction. Additional onsite research with a paper version of this survey is recommended with similar and broader samples to substantiate and extend these findings. 

1 Gardner, 1999. “Intelligence is the ability to solve problems or create products that are valued in a community.”  
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