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Ever since multiple intelligences theory was introduced by Howard Gardner in his influential book, Frames of Mind, (1983) educators around the world have been searching for a practical assessment to describe the multiple intelligences (MI) profiles of students. The creation of an MI test has been hampered due to the complex definition of intelligence and the contextual / creative characteristics of each intelligence. The lack of a research-based MI test has lead to two undesirable results. First, to aid classroom instruction teachers have resorted to the widespread use of checklists that are included in many books about the multiple intelligences (and websites). The use of MI checklists has been routinely criticized by Howard Gardner (1999) because they promote several misapplications of MI theory, including: over simplification, student labeling and confusing the intelligences with “interests” or merely “learning styles.” A second problem is that large-scale scientific research into the essential validity of MI theory has been impeded due to the lack of a practical, quantitative assessment with psychometric evidence of validity and reliability.

Purpose


The Thinking Styles Survey (TSS) was developed as a brief screening instrument to describe a person’s relative strengths of interest and participation in activities related to the multiple intelligences. The purpose of this study is to examine the psychometric integrity of the TSS by examining its reliability (internal consistency), item analysis, item-scale correlations, factor structure and external validity of the scales. To goal is to evaluate its validity as an instrument for educational and research purposes. 

Method

This project and data analyses proceeded in six steps: 1- scale creation and pilot testing; 2- data collection via web administration; 3- item reliability and factor analyses; 4- comparison of a ‘face validity’ scoring with a statistically derived scoring matrix; 5- item-scale-group comparisons; and 6- comparison of thinking style profiles of criterion groups. 

Sample and Data Analyses


An initial pilot study with a preliminary paper version of the survey was conducted with 157 high school and university students to examine readability and item discrimination. 

Large-scale data collection was limited to anonymous web-based survey on the BBC Science website. To analyze the TSS 36 items, a total sample of 174,710 (ages 12 through adult) were used for internal reliability, principal component, and factor analyses. 

Scale Development 

The design of the Thinking Styles Survey (TSS) was modeled after The Multiple Intelligences Developmental Assessment Scales (MIDAS ™ ) that this author created and that has been validated over the past 15 years. The MIDAS is a psychometrically sophisticated assessment of a person’s “intellectual disposition” that focuses on skills and abilities and 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).  

For the purposes of this research “thinking style” was defined as a construct with distinct differences from “intelligence.” Thinking style refers to an enduring psychological characteristic that influences a person’s self-reported interests, daily behaviors and lifestyle choices. No attempt was made to assess the quality of products; problem-solving skills or quality of services that the person is capable of performing as is essential to a definition of “intelligence.”  This is a key distinction between The MIDAS assessment as well as the core elements of the definition of intelligence as articulated by Howard Gardner as the basis for the multiple intelligences (MI)1. An acceptable alternative name for the Thinking Styles Survey could be "A Brief Multiple Intelligences Interest and Activity Inventory."  


Because the TS questionnaire was intended to be a brief and “fun” survey that could be administered on the web it was necessary to limit it to four brief questions regarding interests and activities in each of nine areas related to the multiple intelligences. The questions and their response choices were structured similarly to that used in The MIDAS, but additional questions were included pertaining to the proposed ninth intelligence, Existential (Gardner, 1999). The TS survey inquires about interests and involvements, but not skills and abilities. Another important difference from the MIDAS is that the response choices are not uniquely written for each individual question, but instead four types of questions are clustered together in groups of nine according to type of corresponding response choice (i.e., strength of interest, enthusiasm, preference and frequency of involvements, choices and habits) (see Table 1). 


The results of numerous studies of MIDAS items and scales provided guidance in the selection and wording of questions for each TSS scale. Prior to large-scale data collection via the web several small-scale pilot studies involving a 157 participants were conducted with a paper version of the questionnaire.  It was determined that respondents could easily respond to these brief questions and make a distinction between self-reported interests versus abilities. A “face validity” scoring system was developed as a result of these studies. Modifications to the questionnaire’s format were made to make better use of the web environment.


The Flesch Reading Ease for the TSS is estimated at 79 and the Flesch-Kincaid Reading Grade Level is 3.9. Item and scale comparisons with the MIDAS assessment found that respondents were able to differentiate between interests and abilities in their response patterns.  

Scoring for the TSS on the web was based on the face content of each question as designated for its specific scale (response values ranged from 0 – 4). Immediately following completion respondents were only provided with a description of the top scored scale and not a complete profile for the nine scales. Greater precision in scale scoring was deemed not necessary for this ‘fun’ report back to respondent. Additionally, the respondent was advised to learn more about all the different Thinking Styles and to critically evaluate the validity of the strongest area that was identified for him or her. More information describing all the areas was provided on the web site to facilitate this evaluation. 

Immediately prior to completing the TS survey online respondents provided background information regarding age, gender and education level. Four additional questions also presented prior to the TS survey inquired about school and career satisfaction. These results are discussed in a forthcoming paper. 

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 information visitors could complete the TS self-assessment survey and receive immediate feedback on their dominant thinking style. Respondents could also join an online group hosted by the Open University if they wished to engage in discussion 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 as well as their own thinking style would be a curious and fairly well educated group of serious-minded people. It was also assumed that such a group would complete the TS survey in realistic manner and respond to the questions forthrightly since it was an anonymous survey and the results would be reported to them immediately for their benefit. Respondents were informed on the website that the data that they provided was being collected for a “scientific study” and they could contact the researcher for more information.    

Respondents 


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. The BBC Science web site is a respected and popular site with a loyal following that has covered a wide variety of science related topics. 

During a period of nine months following the television broadcast of “Leonardo’ over 200,000 people visited the Science web site and completed the TS survey. It was also reported that due to the popularity of the TSS respondents were forwarding the web site address around to friends for completion long after the program was broadcast. Also due to its popularity the BBC continues to promote the TSS on its website and elsewhere. Seven months after the debut of the TSS the accumulated data was downloaded from the web site into a database for analysis. A careful review determined that about 3% of the total responses had to be eliminated because it was obvious that they did not take it seriously. Responses were removed for one of three reasons: duplicate, all high or all low responses and nonsense information (i.e., 12 year old respondents with post-graduate degrees). This left 174,710 useable cases. 

Respondent characteristics:


- 29 years mean age, ranging from 12 to 98 years

- 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

See Table 3 for additional information. 

Results


Data analysis addressed two main questions and proceeded in five steps:

1- Can a brief online survey be created that shows initial evidence of reliability and validity?

2- What are the TS profile characteristics of respondents to a web-based TS survey? 

Analysis Steps:

1- item reliability

2- factor analyses

3- revised scale scoring 

4- item-scale-group comparisons

5- group TS profile comparisons

Psychometric Analyses

Item Statistics and-Scale Reliabilities

The mean item response values (scored 0 – 4)  for the 36 questions ranged from a low of .80 to a high of 2.94 with a mean of 1.87 (see Table X).  The standard deviation for item responses ranged from .83 to 1.4 with a mean SD of 1.1. The response patterns for each item were carefully reviewed for each scale. These values indicated that respondents used a full range of options when responding to the questions. Some questions were responded to more highly than others while other questions had an evenly distributed pattern of responding. Overall, there was a fairly good mix of high, low and moderate response patterns. 

Initial item-scale analyses produced mixed results. Cronbach alpha reliabilities for the nine scales were quite low (.33 - .65) (Table 5). Low alpha reliabilities were not unanticipated because there were only four items per scale on the survey, but these values were judged to be too low. It was encouraging, however, that nearly all of the items correlated most strongly with their designated scale rather than with other scales (see Table12 for item-scale total correlations using the revised scoring system). 

Factor analyses 

Factor analytic studies of the data were then conducted following standard guidelines (Gorsuch, Nunnally) to determine if the questions were assessing the nine distinct constructs as proposed. Principal axis analyses with both orthogonal and oblique rotations were performed to examine the structural dimensions of the TSS.  Initially, ten factors with eigenvalues greater than 1.0 were extracted from the correlations of the 36 items. One item (played sports) failed to load on any factor and was eliminated from further analysis. Principal Axis with Varimax rotation then identified nine factors accounting for 41% of the total variance. A visual inspection of the scree plot suggested that six to nine factors may represent the factor structure of the TSS more accurately. Each number of the factor solution, from six to nine, was rotated both orthogonally (Varimax) and obliquely (Promax) and was evaluated.  Kaiser’s eigenvalue greater than one, Cattell’s scree test, and the amount of total variance accounted for, the number of items loading on each factor, and theoretical considerations were used to compare the various solutions. A nine-factor Maximum Likelihood model with Promax rotation (Kappa = 4) was considered to be the best.  Factor loadings are depicted in pattern matrix in Table 8 and the structure matrix in Table 9. 

This nine-factor solution was repeated with four different age level sample subsets (middle school, teen, young adult, adult) to test its robustness. For each group both the factor structure and the item clusters for each factor were nearly identical. There were only minor variations in factor order and loading values for specific questions. Overall, factor analysis supported the adequacy of the nine-factor solution. 

This nine-factor solution corresponds to theoretical expectations for eight of the nine scales.  Instead of the expected kinesthetic factor the first factor consists of questions loosely related to leadership behaviors (takes a leader role, public speaking, map reading, etc.). Three of the questions identified as kinesthetic loaded on several other factors (dancing with music, acting with interpersonal, working with hands with spatial) rather than one common factor as predicted. These correlations are not theoretically inconsistent with the activity described in each question and thus the items were retained and included in a revised scoring system for the eight scales. 

The fourth kinesthetic question (played sports) had to be dropped completely from the analysis. The identification of the first factor involving leadership behaviors provided the basis for the future creation of a similarly named scale. The inability of the “played sports” question to correlate with any of the nine factors is suspected to be the result of sample selection bias. This will need to be investigated in future research investigations. 

Items that load the strongest on the retained eight factors correspond to theoretical expectations and provide the basis for the creation of a scoring system that accounts for each questions’ factor loadings. 


The interfactor correlation coefficients ranged from -.11 to .52 with a mean of .22 (Table 10). A close examination of the factor correlation matrix showed that Linguistic, Interpersonal, Existential and Musical are the factors most related to each other. Negative correlations are observed between Logical and Musical (-.11), and Spatial with the Interpersonal and Linguistic factors. 

Revised scoring system 

Considering the results of factor analysis, item reliabilities, item-scale correlations, sample characteristics and the theoretical model produced a new, more complex scoring matrix for eight instead of the expected nine scales.  This revised scoring system increased the number of items that are scored on several of the scales because six questions co-correlate with more than one factor (see Table 13 below). These co-correlations are theoretically consistent and improve the ecological validity of the scales. The alpha item reliabilities for the revised scales were significantly improved over the initial model and judged to be adequate for the purposes of a brief screening survey. These values range from .56 to .74 (see Table 5 and Table 12). 

Table 13. Questions that score on two or more scales

	Item
	Scale 1
	Scale 2
	Scale 3

	Build or fix things
	Spatial 
	Logical 
	

	Work with hands
	Spatial 
	Kinesthetic
	 

	Myths, folk tales
	Natural 
	Linguistic
	Interpersonal

	I like to tell stories
	Interpersonal
	Linguistic
	

	Enjoy dancing
	Musical
	Kinesthetic
	

	Acting & impressions
	Interpersonal
	Kinesthetic
	


Scale Psychometrics 


It is informative to compare the original “face value” TS mean scale scores to the revised statistically derived scales (see Table 15 below). There are significant differences in both the order of TS scales as well as the magnitude of scores. Four means scores are higher and four are lower (see Table 14 below). The differences in scale scores range from -1 to + 9 with a mean difference of four points. The largest differences are for the Interpersonal (-9) and Linguistic (+7) scales.  The Spatial mean scale is 2 points lower, but the standard deviation is 4 points more than for the original scoring method. 

Table 14.   Revised vs. Original Scoring Method Mean Scale Score Differences

	
Lower
	Higher

	Interpersonal   – 9
	Linguistic       + 7

	Natural            - 3 
	Intrapersonal  +3

	Music             – 2
	Existential      +3

	Spatial            – 2
	Logic              +1


The three highest scales using the original face value scoring method are: Interpersonal, Logical and Spatial while the top scales for the revised method are Linguisticl, Logical and Intrapersonal. The lowest scales for both scoring methods remain the same: Naturalist, Linguistic and Musical. Kinesthetic is the lowest scale using the original scoring method and is not included in these calculations. 

Table 15.  Scale Mean Scores 






Revised                      Original

	
	Mean
	SD
	Mean
	SD

	Interpersonal
	        56
	            18
	65
	16

	Logical
	        57
	            18
	56
	17

	Spatial 
	        54
	            20
	56
	16

	Intrapersonal
	        57
	16
	53
	17

	Existential
	        55
	            20
	52
	22

	Musical
	        49
	            22
	51
	23

	Linguistic
	        58
	            19
	51
	19

	Naturalist
	        47
	            21
	50
	19

	Kinesthetic
	            
	            
	42
	17


N= 174,710


The Pearson correlations for the revised mean and original scale scores range from .74 - .96 with a mean r of .85 (see Table 6). Obviously, some scale score differences are minimal (Spatial, Musical, Naturalist and Existential) while others have both theoretical and practical significance (Intrapersonal, Interpersonal, Linguistic and Logical). 


The intercorrelations among the scales using the revised scoring method range from .03 to .59 with a mean of .30. The highest correlation is between Linguistic and Interpersonal. The lowest correlation is between Musical and Logical. These match theoretical expectations as well as previous MIDAS research results. 

Item-Scale-Criterion Group Comparison: 

The revised scoring system provided percentage scores for each of the eight scales so that mean scores could be calculated for the whole sample as well as specific groups of respondents. This provided the basis for a three-way check on the quality of the information provided by four criterion groups. This was accomplished by comparing scale scores to group characteristics to individual question responses. 

It was found that respondents who reported that they dropped out of high school scored significantly lower on both the Linguistic and Logical scales and specific questions related to academic tasks as compared to the respondents who reported having advanced academic or professional university degrees. Similarly, respondents who reported having a Vocational / Technical degree scored higher on the Spatial and Naturalist scales and questions pertaining to practical problem-solving as compared to all other groups of respondents (see Table 18). 

A second check on item validity involved a close review of items with significant loadings on more than one factor in comparison with expectations as predicted by MI theory (Table 16 below).  A review of eleven such items confirm that questions that inquire about a complex set of behaviors correlate with the appropriate two or three factors, for example, the question about building or fixing things loads on both the Spatial and Logical factors. 

Table 16.  Item Factor Loadings 

	Item
	Factor 1
	Factor 2
	Factor 3

	Build or fix things
	Spatial (.61)
	Logical (.29)
	

	Work with hands
	Spatial (.61) 
	Natural (.25)
	 

	Myths, folk tales
	Natural (.29)
	Ling     (.28)
	Inter (.24)

	Spend time w/ nature
	Natural (.56)
	Exist     (.34)
	

	Read philosophy
	Ling     (.27)
	Logical  (.27)
	

	Journaling 
	Ling     (.44)
	Exist      (.21)
	

	Wonder people think
	Inter     (.35)
	Exit       (.23)
	

	Figure people out
	Inter     (.52)
	Intra      (.27)
	

	Enjoy dancing
	Music   (.33)
	Intra      (.21)
	

	Listen to music
	Music   (.35) 
	Exist     (.20) 
	

	I like to tell stories
	Inter      (.64)
	Ling      (.43)
	


These rational and empirical findings lead the researcher to conclude that the scales demonstrated sufficient criterion-related validity to warrant further investigations.

Sample Characteristics

The scores for the revised eight scales are expressed as percentages (0 – 100%) and for the total sample range from 42% to 58% with a mean score of 53%.  Four of the scales (Linguistic, Intrapersonal, Logical, and Interpersonal) are notably above the mean and three are somewhat lower (see Table 2). 

The three dominant Thinking Styles are Linguistic, Intrapersonal and Logical-math.  The next highest areas that cluster together are Interpersonal, Existential, Spatial followed by the lower than average scales Musical and Naturalist. The lowest area is Kinesthetic using the face validity scoring method. The strength of the Linguistic, Intrapersonal and Logical scales for this group is not surprising because respondents have a higher than average education level and used a computer to learn more about themselves. Linguistic interests are correlated with higher than average education levels and computer users must use logical thinking to successfully operate and maintain a computer. 

A closer look at the questions that were scored highest and lowest by respondents provides an interesting picture of the group as a whole. Responses to questions ranged from Not at all to Very Much and are scored 0 to 4 (Table 17 below). 

Table 17.   High and Low Scored Items On TSS

	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) it is not surprising that they display a strength in the Linguistic and Logical-mathematical areas and a weakness in the Kinesthetic questions. This finding corresponds with other research with the MIDAS (Shearer, 1996) that shows people who are strong in Math-logic (i.e., engineers, Mensa members, math majors) do not prefer to think Kinesthetically. 

The Thinking Style profile for our group of 174,710 makes sense given the group’s age and educational characteristics. 
Specific Group Comparisons

Comparing the TS profiles for males and females to each other and with expectations for the general population can help to evaluate our data. 
There are 85,601 males and 89,109 females.  Females score significantly higher on five of the scales (Intrapersonal, Linguistic, Musical, Kinesthetic and Naturalist) while males score higher on the Logical scale. The Interpersonal, Spatial and Existential 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 (see Table 2). 

The first surprise is that this group of females is equal to males in the Spatial thinking style. This is unexpected because 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 males and females 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) than the general population. Our 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 more closely 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 questions 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. 

Overall, these results appear to present a reasonable description of our sample’s interests and activities. However, their characteristics are probably somewhat different from the general population in terms of their higher education level, stronger interests in Logical thinking, Intrapersonal development, artistic pursuits and less interest in sports activities.   

Education Level and Group Comparisons

It is informative to compare the TS preferences among adults with different levels and types of education. Respondents selected one of five different education descriptions: 

- Didn't complete H.S.

- Finished High School

- Technical or Vocational

- University degree

- Postgraduate or professional degree.

Table 18. Thinking Styles Profiles by Education Level

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

	Interpersonal
	56%
	52%
	54%
	55%
	57%
	58%

	Logic-math
	57
	54
	54
	58
	58
	60

	Linguistic
	58
	53
	55
	56
	59
	60

	Intrapersonal
	57
	54
	55
	56
	58
	59

	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 three scales  (Naturalist, Musical, Existential). 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 (7 points), Logical, 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 interest in self-improvement.

The highest scales for each education group are congruent with theoretical expectations and other MIDAS research:

- Post Graduate: Logical, Linguistic and Intrapersonal

- University: Linguistic, Logical and Intrapersonal

- Tech/Voc: Spatial and Logical

- High School: Linguistic and Intrapersonal 

- Not High School: Spatial 

The largest difference in thinking preferences between the H.S. degree and the University degree groups is four points for the Logical and Linguistic scales. 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.   

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 three-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. The Not H.S. group is higher by two percentage points for the Spatial and Naturalist scales. In a future study the characteristics of the school drop-out group will be examined.

Conclusions

The Thinking Styles Survey was developed as a brief screening instrument to provide the respondent with a general idea of his/her thinking preferences defined in terms of expressed interests and self-reported behaviors. These initial data indicate that the survey possesses adequate psychometric characteristics for this purpose.  The TSS also appears to adequately describe the thinking styles of various groups of people with known characteristics and thus may be useful for large-scale scientific research. These results are not conclusive, however. Because of the brevity of the scale and the inherent limitations of self-reports the TS scale should only be used as a preliminary measure in conjunction with other sources of information. 

Further research investigating its test-retest reliability and ecological validity are recommended. This research should be conducted both via the web and on-site, in-person administration to compare with web results.  Factor analytic studies confirmed eight of the expected nine factors with theoretically appropriate item loadings that resulted in the creation of a scoring system with greater validity. This factor structure was not overly robust, however, and requires confirmatory factor studies. It is also necessary that data analyses be conducted with on-site samples with better known and more diverse characteristics in order to explain the failure to identify the Kinesthetic factor. If the Kinesthetic factor is not identified in additional studies then it should be modified or removed. 

Given the limitations of a brief survey such as the TSS it is important not to use these results alone for making “high stakes” or crucial life decisions. A screening instrument can be used for informal, on-binding choices or as a first step in learning more about the characteristics of the nine areas described. The “thinking style” profile can assist a person as a beginning for understanding his/her own unique profile of interests and lifestyle choices, but this needs to be followed up with additional information and critical reflection.    

One unexpected finding emerged from this data. It is noteworthy that there are both theoretical and practical differences between assumed “face value” and the empirically based scoring systems. This finding is important for the creators and users of multiple intelligences-based assessments such as “checklists” that assume to measure designated characteristics. The meaning of individual questions for the respondent may be different from that intended by the creator of the instrument. A recurring pattern of such responses can result in an invalid profile. These discrepancies may only be revealed through careful research into the response patterns of users.  The interpretation of profiles from unproven checklists based on intuitive assumptions and face values must be under-taken with great caution, if at all. 

TABLES

Table 1. Thinking Style Questions

How much time do you spend
	Getting lost in a good book

	Doing craft or arts projects

	Trying to solve mysteries, riddles or crossword puzzles

	Writing a journal or personal log

	Reflecting on the your life and your future

	Listening to music

	Playing sports

	Yearning to spend time with nature

	Thinking about life’s big questions


(None, only a little, a fair amount, a lot, all the time)

How keen would you be to
	Write a letter, story or poem

	Try and build or fix something yourself

	Try and think about a problem scientifically

	Help other people

	Try an activity for self-improvement

	Sing a song

	Play a musical instrument

	Do a job where you had to work with your hands

	Look after an animal

	Read a book or article on philosophy


(I’d hate to, I’d be a little reluctant, I wouldn’t mind, I’d like to, I’d jump at the chance)

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

	Speaking on behalf of the group

	Being the one navigates or reads the map

	Work out the bill in a restaurant

	Take the role of leader

	Wonder what other people in the group are thinking

	Acting a role or doing an impression of someone

	Talking or thinking about religion


(None, only a little, a fair amount, a lot, all the time)

How well do these statements describe you?

	I like to tell stories

	I often find myself daydreaming or lost in my imagination

	I enjoy a good discussion or argument

	I like to try and figure people out

	I am interested in scientific experiments and ideas

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

	I like writing songs or creating new music

	I enjoy dancing

	I like gardening and working with plants

	I am interested in mythology and folk tales


(Not at all, only a little, moderately, well, very well)

Table 2. TS Scale Mean Scores (Revised Scoring Method)

	Scale
	All 
	SD
	Males
	SD
	Females
	SD

	Intrapersonal
	57%
	16%
	55%
	15%
	60%
	15

	Logic-math
	57
	18
	61
	17
	52
	18

	Interpersonal
	56
	18
	56
	18
	56
	18

	Existential
	55
	20
	55
	20
	54
	20

	Spatial
	54
	20
	54
	20
	54
	20

	Musical 
	49
	22
	45
	21
	53
	21

	Linguistic
	58
	19
	55
	19
	60
	19

	Naturalist
	47
	21
	43
	20
	50
	21

	Kinesthetic
	42
	17
	41
	17
	44
	17


N=   All= 174,710; Males = 85,601; Females=89,109

Table 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 – 39 yrs.
	88445
	50.6
	50.6
	75.1

	Mid Adult

40 – 59 yrs.
	38472
	22.0
	22.0
	97.1

	Elder

60 – 89 yrs. 
	5067
	2.9
	2.9
	100.0

	Total
	174710
	100.0
	100.0
	 


Table 4.    Item Descriptive Statistics

	 
	N
	Mean
	Std. Deviation

	help people
	174703
	2.94
	.832

	figure people out
	174702
	2.93
	1.035

	self-improvement
	174703
	2.92
	.907

	discussion argument
	174702
	2.90
	1.035

	build or fix
	174703
	2.72
	1.071

	listen music
	174710
	2.69
	1.039

	scientifically think
	174703
	2.65
	1.121

	daydream imagine
	174702
	2.64
	1.176

	play instrument
	174703
	2.56
	1.253

	wonder people think
	174700
	2.54
	1.049

	reflect life/future
	174710
	2.51
	1.092

	scientific experiments
	174702
	2.49
	1.283

	work w hands
	174703
	2.49
	1.066

	read philosophy
	174703
	2.44
	1.186

	letter, story, poem
	174704
	2.39
	1.209

	lifes big questions
	174707
	2.33
	1.175

	animal care
	174703
	2.30
	1.267

	set self goals future
	174702
	2.27
	1.220

	navigate w map
	174700
	2.26
	1.139

	Sing a song
	174703
	2.04
	1.397

	leader role
	174700
	2.02
	1.109

	myths folk tales
	174701
	2.01
	1.359

	read books
	174710
	2.01
	1.117

	figure rest bill
	174700
	1.96
	1.142

	tell stories
	174702
	1.92
	1.191

	speak public
	174700
	1.83
	1.073

	nature time
	174710
	1.74
	1.143

	Dancing
	174701
	1.63
	1.406

	Mystery,riddles
	174710
	1.52
	1.084

	think religion
	174700
	1.51
	1.214

	act do impression
	174700
	1.47
	1.187

	gardening plants
	174701
	1.39
	1.316

	crafts/ art
	174710
	1.31
	1.145

	Play sports
	174710
	1.20
	1.131

	write songs
	174701
	.89
	1.266

	journaling
	174710
	.80
	1.089

	Valid N (listwise)
	174695
	 
	 


Table 5. Alpha Cronbach Item- Scale Reliabilities 



  Original      Revised

	Scale
	Alpha
	Alpha

	Interpersonal
	.54
	.67

	Logic-math
	.46
	.80

	Spatial
	.33
	.59

	Intrapersonal
	.53
	.57

	Existential
	.63
	.65

	Linguistic
	.56
	.59

	Musical
	.70
	.71

	Naturalist
	.46
	.56

	Kinesthetic
	.34
	


Table 6. Original Scoring Method vs. Revised Scoring Scale Correlations

	
	MUS1
	KINES1
	LOGIC1
	SPAT1
	LINGIS1
	INTER1
	INTRA1
	NATUR1
	EXIST1

	MUS
	.95
	
	
	
	
	
	
	
	

	KINES
	
	1.0
	
	
	
	
	
	
	

	LOGIC
	
	
	.85
	
	
	
	
	
	

	SPAT
	
	
	
	.74
	
	
	
	
	

	LINGIS
	
	
	
	
	.92
	
	
	
	

	INTER
	
	
	
	
	
	.86
	
	
	

	INTRA
	
	
	
	
	
	
	.97
	
	

	NATUR
	
	
	
	
	
	
	
	.87
	

	EXIST
	
	
	
	
	
	
	
	
	.96


Table 7. Inter-Scale Correlations

	 scale 
	MUS
	KINES
	LOGIC
	SPAT
	LINGIS
	INTER
	INTRA
	NATUR
	EXIST

	MUS
	1
	.538
	.034
	.196
	.345
	.291
	.349
	.222
	.296

	KINES
	
	1
	.186
	.424
	.215
	.365
	.321
	.255
	.179

	LOGIC
	
	
	1
	.454
	.171
	.325
	.189
	.197
	.202

	SPAT
	
	
	
	1
	.123
	.143
	.212
	.353
	.150

	LINGIS
	
	
	
	
	1
	.594
	.397
	.293
	.550

	INTER
	
	
	
	
	
	1
	.440
	.197
	.406

	INTRA
	
	
	
	
	
	
	1
	.274
	.444

	NATUR
	
	
	
	
	
	
	
	1
	.476

	EXIST
	
	
	
	
	
	
	
	
	1


**  Correlation is significant at the 0.01 level (2-tailed).

Table 8. Factor Analysis- Pattern Matrix:  

	
	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
	 
	 
	 
	 

	Wonde 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.
Table 9.  Structure Matrix

	
	Factor

	 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	leader role
	.855
	 
	 
	 
	.382
	 
	 
	.275
	 

	speak public
	.764
	 
	 
	 
	.428
	 
	 
	.240
	 

	naviagate w map
	.563
	 
	 
	.313
	 
	 
	 
	 
	 

	figure rest bill
	.526
	 
	 
	.232
	 
	 
	 
	 
	 

	sing a song
	 
	.718
	 
	 
	.313
	.240
	 
	.262
	 

	play instrument
	 
	.645
	 
	 
	.213
	.221
	 
	.204
	 

	write songs
	 
	.637
	.268
	 
	.317
	.304
	 
	 
	 

	listen music
	 
	.448
	.314
	 
	.296
	.218
	 
	 
	 

	dancing
	 
	.421
	 
	 
	.254
	 
	.204
	.296
	 

	lifes big questions
	 
	.230
	.796
	.236
	.423
	.312
	.270
	.246
	 

	reflect life/future
	 
	.264
	.747
	 
	.405
	.304
	 
	.303
	 

	think religion
	 
	.229
	.428
	 
	.375
	.298
	.270
	 
	 

	scientifically think
	.274
	 
	 
	.860
	 
	 
	 
	 
	.246

	scientific experiments
	.240
	 
	 
	.838
	 
	 
	 
	 
	 

	tell stories
	.301
	.344
	.246
	 
	.639
	.431
	 
	 
	 

	discussion argument
	.342
	 
	.337
	.270
	.580
	.280
	 
	.283
	 

	figure people out
	.211
	 
	.403
	 
	.561
	.222
	 
	.421
	 

	act do impression
	.300
	.346
	.223
	 
	.491
	 
	 
	 
	 

	daydream imagine
	 
	.250
	.403
	 
	.491
	.375
	 
	 
	 

	wonder people think
	 
	 
	.369
	 
	.413
	 
	 
	.268
	 

	letter, story, poem
	 
	.420
	.316
	 
	.417
	.591
	.257
	.246
	 

	read books
	 
	 
	 
	 
	.234
	.568
	.219
	 
	 

	journaling
	 
	.300
	.336
	 
	.268
	.474
	 
	 
	 

	myths folk tales
	 
	 
	.225
	 
	.365
	.468
	.431
	 
	 

	read philosophy
	 
	 
	.434
	.316
	.371
	.455
	.314
	.283
	 

	crafts/ art
	 
	.280
	 
	 
	 
	.392
	.284
	 
	.355

	mystery,riddles
	 
	 
	 
	 
	 
	.295
	 
	 
	 

	gardening plants
	 
	 
	 
	 
	 
	 
	.602
	 
	.224

	nature time
	 
	 
	.386
	 
	 
	.269
	.597
	 
	 

	animal care
	 
	 
	 
	 
	 
	 
	.351
	 
	.207

	self-improvement
	 
	.207
	.274
	 
	.217
	 
	.239
	.618
	 

	help people
	 
	.214
	 
	 
	.236
	 
	.229
	.525
	 

	set self goals future
	.305
	 
	.292
	.214
	.242
	 
	 
	.371
	 

	work w hands
	 
	 
	 
	 
	 
	 
	.333
	.210
	.652

	build or fix
	.206
	 
	 
	.400
	 
	 
	.206
	.202
	.648


Table 10. Inter-Factor Correlations 





	Factor
	1
	2
	3
	4
	5
	6
	7
	8

	1
	
	
	
	
	
	
	
	

	2
	.148
	
	
	
	
	
	
	

	3
	.105
	.330
	
	
	
	
	
	

	4
	.270
	-.113
	.204
	
	
	
	
	

	5
	.375
	.454
	.522
	.119
	
	
	
	

	6
	.101
	.414
	.424
	.112
	.498
	
	
	

	7
	.124
	.227
	.249
	.210
	.270
	.407
	
	

	8
	.300
	.241
	.329
	.166
	.333
	.147
	.296
	

	9
	.081
	.162
	.002
	.133
	-.070
	-.020
	.151
	.092


Table 11. Item-Scale Correlations 
	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	sing a song
	.773
	.349
	-.016
	.122
	.261
	.266
	.231
	.160
	.204

	instrument
	.706
	.231
	.077
	.180
	.222
	.161
	.172
	.166
	.193

	listen music
	.579
	.294
	-.017
	.110
	.211
	.220
	.214
	.089
	.213

	write songs
	.695
	.263
	.060
	.160
	.286
	.246
	.168
	.129
	.266

	dancing
	.623
	.646
	-.048
	.095
	.203
	.218
	.244
	.194
	.140


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	figure people out
	.211
	.204
	.153
	.094
	.306
	.606
	.395
	.173
	.360

	leader role
	.139
	.269
	.386
	.126
	.195
	.673
	.264
	.087
	.135

	wonder people think
	.166
	.183
	.111
	.072
	.199
	.526
	.302
	.112
	.286

	speak public
	.153
	.256
	.304
	.076
	.240
	.687
	.238
	.075
	.174

	tell stories
	.281
	.282
	.111
	.101
	.591
	.653
	.238
	.197
	.378

	discussioargument
	.182
	.175
	.255
	.070
	.359
	.635
	.283
	.118
	.402

	act/impression
	.296
	.597
	.089
	.099
	.235
	.617
	.182
	.077
	.233


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	play sports
	.110
	.562
	.137
	.086
	-.042
	.139
	.149
	.020
	-.030

	dancing
	.623
	.646
	-.048
	.095
	.203
	.218
	.244
	.194
	.140

	work w hands
	.137
	.501
	.286
	.782
	.034
	.071
	.160
	.303
	.058

	act do impression
	.296
	.597
	.089
	.099
	.235
	.617
	.182
	.077
	.233


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	read books
	.100
	-.011
	.024
	.039
	.604
	.148
	.082
	.213
	.303

	letter, story, poem
	.348
	.126
	.003
	.116
	.671
	.311
	.266
	.249
	.396

	journaling
	.253
	.129
	-.049
	.092
	.538
	.202
	.239
	.159
	.276

	tell stories
	.281
	.282
	.111
	.101
	.591
	.653
	.238
	.197
	.378

	myths folk tales
	.176
	.110
	.131
	.157
	.628
	.228
	.144
	.628
	.637

	mystery,riddles
	.080
	.095
	.240
	.200
	.411
	.131
	.083
	.146
	.142


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	work w hands
	.137
	.501
	.286
	.782
	.034
	.071
	.160
	.303
	.058

	crafts/ art
	.236
	.204
	.094
	.680
	.315
	.140
	.147
	.279
	.208

	build or fix
	.054
	.243
	.619
	.759
	.061
	.110
	.159
	.200
	.060


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	figure rest bill
	.037
	.138
	.592
	.088
	.088
	.306
	.154
	.036
	.035

	scientific experiments
	-.033
	.043
	.753
	.227
	.155
	.189
	.157
	.149
	.247

	scientifically think
	-.038
	.046
	.789
	.278
	.120
	.152
	.171
	.098
	.179

	naviagate w map
	.037
	.158
	.666
	.207
	.125
	.327
	.139
	.123
	.089

	build or fix
	.054
	.243
	.619
	.759
	.061
	.110
	.159
	.200
	.060


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	reflect life/future
	.256
	.176
	.029
	.062
	.319
	.312
	.650
	.163
	.480

	set self goals future
	.135
	.205
	.258
	.131
	.165
	.307
	.712
	.122
	.175

	help people
	.214
	.229
	.122
	.185
	.183
	.250
	.561
	.210
	.166

	self-improvement
	.208
	.249
	.174
	.196
	.202
	.240
	.685
	.197
	.227


	 
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	animal care
	.157
	.193
	.030
	.212
	.159
	.093
	.137
	.615
	.112

	gardening plants
	.092
	.163
	.133
	.301
	.164
	.039
	.134
	.699
	.132

	nature time
	.157
	.210
	.172
	.262
	.267
	.137
	.266
	.682
	.353

	myths folk tales
	.176
	.110
	.131
	.157
	.628
	.228
	.144
	.628
	.637


	
	MUS2
	KINES2
	LOGIC2
	SPAT2
	LINGIS2
	INTER2
	INTRA2
	NATUR2
	EXIST2

	read philosophy
	.169
	.067
	.193
	.065
	.591
	.284
	.289
	.254
	.675

	think religion
	.187
	.136
	.112
	.068
	.336
	.327
	.259
	.194
	.644

	lifes big questions
	.208
	.144
	.151
	.100
	.353
	.331
	.439
	.234
	.699

	myths folk tales
	.176
	.110
	.131
	.157
	.628
	.228
	.144
	.628
	.637

	daydream imagine
	.223
	.124
	.005
	.090
	.367
	.283
	.202
	.187
	.587


Table 12. Item Alpha Reliabilities 

Musical                  

      

    Scale          Scale      Corrected

      

    Mean         Variance       Item-         Squared          Alpha

     
 
   if Item        if Item       Total         Multiple        if Item

     

   Deleted        Deleted    Correlation    Correlation       Deleted

	MU01           7.77        11.29        .57         .35           .59

	MU02           7.25        12.60        .50         .30           .63

	MU03           7.12        14.55        .38         .15           .68

	MU04           8.92        12.68        .48         .26           .64

	KI02           8.18        13.08        .35         .15           .70


Alpha =   .7026           Standardized item alpha =   .7038

Kinesthetic

              Scale          Scale      Corrected

               Mean         Variance       Item-         Squared          Alpha

              if Item        if Item       Total         Multiple        if Item

              Deleted        Deleted    Correlation    Correlation       Deleted

	KI01           5.58         5.50        .18         .03           .26

	KI02           5.15         4.67        .18         .03           .27

	KI03           4.29         5.92        .13         .02           .31

	KI04           5.32         5.22        .20         .04           .23


Alpha =   .3375           Standardized item alpha =   .3384

Logical-math

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared        Alpha

              if Item        if Item       Total         Multiple       if Item

              Deleted        Deleted    Correlation    Correlation      Deleted

	LO01          10.11        11.55        .35         .23           .71

	LO03           9.42         9.86        .63         .58           .60

	NA04           9.58         9.61        .54         .53           .63

	SP03           9.35        11.50        .40         .21           .69

	SP04           9.82        10.89        .45         .28           .67


Alpha =   .7167           Standardized item alpha =   .7160

Spatial 

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared       Alpha

              if Item        if Item       Total         Multiple      if Item

              Deleted        Deleted    Correlation    Correlation     Deleted

	KI03           4.02         2.97        .48         .27           .34

	SP03           3.80         3.08        .43         .25           .41

	SP02           5.20         3.41        .27         .07           .66


Alpha =   .5831           Standardized item alpha =   .5882

Linguistic 

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared        Alpha

              if Item        if Item       Total         Multiple      if Item

              Deleted        Deleted    Correlation    Correlation     Deleted

	LI01          11.08        17.61        .42         .18           .62

	LI02          10.70        16.52        .49         .28           .59

	LI04          11.16        17.50        .38         .18           .62

	RA02          12.29        18.38        .34         .15           .64

	EX01          10.65        17.51        .39         .18           .62

	EX04          11.07        16.49        .40         .17           .62

	LO04          11.5         19.71        .19         .06           .67


Alpha =   .6682           Standardized item alpha =   .6657

Interpersonal 

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared          Alpha

              if Item        if Item       Total         Multiple       if Item

              Deleted        Deleted    Correlation    Correlation      Deleted

	ER02          13.58        17.35        .51         .48           .70

	LI03          13.78        17.36        .53         .50           .69

	LI04          13.68        17.23        .47         .25           .71

	LO02          12.70        18.05        .47         .28           .70

	ER01          12.67        18.34        .44         .29           .71

	KI04          14.14        17.66        .42         .29           .72

	ER04          13.07        19.10        .34         .19           .73


Alpha =   .7441           Standardized item alpha =   .7448

Intrapersonal

             Scale          Scale      Corrected

               Mean         Variance       Item-         Squared         Alpha

              if Item        if Item       Total         Multiple       if item

              Deleted        Deleted    Correlation    Correlation      Deleted

	RA04           7.73         4.62        .42         .21           .40

	ER03           7.70         5.31        .28         .13           .51

	RA03           8.37         3.96        .34         .13           .47

	RA01           8.14         4.51        .30         .09           .50


Alpha =   .5468           Standardized item alpha =   .5587

Naturalist 

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared          Alpha

              if Item        if Item       Total         Multiple       if Item

              Deleted        Deleted    Correlation    Correlation      Deleted

	NA02           6.04         6.70        .39         .17           .43

	NA03           5.69         7.21        .41         .18           .42

	NA01           5.13         7.51        .28         .08           .52

	EX04           5.42         7.26        .27         .07           .54


Alpha =   .5537           Standardized item alpha =   .5598

Existential

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared         Alpha

              if Item        if Item       Total         Multiple       if Item

              Deleted        Deleted    Correlation    Correlation      Deleted

	EX03           8.60        10.56        .49         .28           .56

	EX02           9.42        10.96        .40         .19           .60

	EX01           8.49        10.75        .45         .23           .57

	EX04           8.91        10.67        .35         .14           .62

	SP01           8.29        11.60        .33         .13           .63


Alpha =   .6529           Standardized item alpha =   .6562

References

Buros, O. (1999). The thirteenth mental measurements yearbook: Supplement. Highland 


Park, NJ: Gyphon Press.

Gardner, H. (1983, 1993). Frames of mind: The theory of multiple intelligences. 

New York: Basic Books. 

Gardner, H. (1999). Intelligence reframed: Multiple intelligences for the 21st century. 

New York: Basic Books. 

Gorsuch, R.L. (1983). Factor analysis (2nd ed.). New Jersey: Lawrence Erlbaum. 

Kline, R. (1998). Principles and practices of structural equation modeling. New York:

The Guilford Press. 

Nunnally, J. & Bernstein, I. (1994). Psychometric theory. New York: McGraw-Hill. 

Shearer, C. B. (1994). The MIDAS: Professional manual. Kent, Ohio: MI Research and 

             Consulting, Inc. 

Shearer, C. B., & Jones, J. A. (1994, April). The validation of the Hillside Assessment of 

            Perceived Intelligences: A measure of Howard Gardner’s theory of 

            multiple intelligences. Paper presented at the annual meeting of the 

            American Educational Research Association, New Orleans, LA.

Wiswell, A., Hardy, C. R., & Reio, T. G. (2001). An examination of the Multiple 

           Intelligences Developmental Assessment Scales (MIDAS). Paper presented at 

           the annual meeting of the Academy of Human Resource Development, Tulsa, OK. 

Yoong, S. (200). Multiple intelligences: A construct validation of the MIDAS scale in 

           Malaysia. Paper presented at the International Conference on Measurement and 

           Evaluation, Penang, Malaysia. 

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











Abstract


This article describes the development of a Thinking Styles survey for web administration. 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. Respondents provided background information regarding age, gender and education level. A primary 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. Further research investigated the relationship between various Thinking Styles and educational attainment, school and career 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. Additional onsite research with a paper version of this survey is recommended with similar and broader samples to substantiate and extend these findings.


Additional research resulted in the creation of three new scales – Leadership Scale, Creativity Scale and the Leonardo Genius Scale. These scales are comprised of questions 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.
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