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Since multiple intelligences theory was introduced by Howard Gardner in his influential book, Frames of Mind, (1983/1993) psychologists and educators around the world have complained that there is no psychometrically valid test for the various intelligences. Educators desire an assessment that will describe students’ unique profiles for classroom use while psychological and educational theorists criticize the theory’s validity because it lacks large-scale empirical validation. 

The development of a test for the multiple intelligences (MI) would seem to be the answer for both problems. The creation of such a test has been hampered due to the complex definition of intelligence and the contextual / creative characteristics of each intelligence (see Appendix 1). In fact, Gardner and his colleagues have essentially abandoned efforts in test development expressing doubts that any MI test can be created that possesses ecological validity and reliability using existing testing paradigms (Gardner, 2004). 

This lack of a research-based MI assessment has lead to two undesirable results. First, to aid classroom instruction teachers have resorted to the widespread use of brief checklists that are included in many popular books (and websites) describing the multiple intelligences (Armstrong, 1994; Campbell, Campbell & Dickinson,1992; Chapman, 1993; Kagan & Kagan, 1998). The use of informal MI checklists has been criticized by Gardner and others (Gardner, 1999; Chen, et al, 1998; Stefanakis, 2002), as misrepresenting MI theory by being overly simplistic, deceptive and potentially harmful. Second, and perhaps of greater consequence, because there is no recognized data-based MI assessment the acceptance (or rejection) of MI theory as a valid scientific description of the intellectual potential of human beings has stalemated into an argument of “believers” vs. “non-believers.” This stalemate has placed MI theory and its implementation in a marginalized position because it is viewed as “not being research-based.”

 Gardner’s meta-empirical / trans-disciplinary approach to MI theory building for the past 20 years has appealed to large numbers of educators around the world, but has failed to convince data-oriented, experimental research psychologists. Nearly one hundred years of data collection supporting the validity of the unitary construct of general intelligence (g) (and embraced by the general public in the IQ score) cannot be undermined by what is referred to as “merely a literary theory” rather than a scientific verity by its critics (personal communication). Likewise, public policy makers require efficient and statistically valid measures of student and school performance in order to support the use of any theory or practice that will alter the structure or function of schools. Department of education guidelines require that school innovations be "research-based" in order to qualify for federal funding (Linn, et al, 2002; No Child Left Behind Act, 2002). 

The need for a databased, empirically validated assessment for the multiple intelligences is obvious if rational decisions are to be made regarding its inclusion or exclusion from classrooms, schools and the cannon of educational and psychological theory.  The problem in other words is two-fold. Does the MIDAS assessment have sufficient validity and reliability so that it can be used for research as well as in the classroom for both formative and summative purposes? And second, is there statistical evidence that MI is a valid, scientific theory?

The data analyses presented here extend a research and development program begun in 1987 that has explored both the efficacy and essential validity of a unique multiple intelligences assessment entitled, Multiple Intelligences Developmental Assessment Scales (MIDAS).  

Development and Validation of the Multiple Intelligences Developmental Assessment Scales


The Multiple Intelligences Developmental Assessment Scales (MIDAS) is a self or other completed questionnaire that can be administered and interpreted by psychologists, counselors and teachers. There are five versions of the assessment for various age groups, four years through adulthood. The MIDAS inquires about developed skill, levels of participation, and enthusiasm for a wide variety of activities that are naturally encountered as a part of daily life.  The MIDAS was initially developed in 1987 as a structured interview format to assess the multiple intelligences for adolescents and adults undergoing cognitive rehabilitation (Way and Shearer, 1990).  A summary of research results concluded that the MIDAS provides a “reasonable estimate” of a person’s intellectual disposition in the eight designated areas (Shearer, 1994; Buros, 1999).

Development of the MIDAS. The MIDAS was developed over a period of six years using a combination of rational and empirical methods of test construction with MI theory as a basis to guide interpretation of empirical results.  Initially, a large number of items (n = 125) were generated through a careful reading of the behavioral characteristics of each intelligence as articulated in Frames of Mind (Gardner, 1983/1993). Subject area experts (including Howard Gardner) reviewed these questions. Items were then field tested via in-depth interviews, whereby interviewees provided feedback on question wording and content clarity.  A series of quantitative studies were then conducted to examine inter-informant and test-retest reliability, item response patterns, factor structure, and inter-item correlations (Way & Shearer, 1990; Shearer, 1991; Shearer & Jones, 1994). 

To increase the educational utility of the assessment within scale factor analyses were conducted to create and verify domain-specific subscales pertaining to each of the main intellectual scales (e.g., Instrumental and Vocal for Musical) (Shearer, 1994). These subscales consist of a few items each and are intended as “qualitative indicators” to be verified by the respondent rather than as precise psychometric measures. 

Each MIDAS item has six response choices (e.g., “Are you good at finding your way around new buildings or city streets?” Not at all, Fairly Good, Good, Very Good, Excellent, I don’t know or Does not apply). Response anchors are uniquely written to match each question’s specific content. A Does not apply or I don’t know option is provided for every question so that the respondent is not forced to guess or answer beyond his or her actual level of knowledge. The wording of each response choice was carefully calibrated during scale development informed by the response patterns of a representative group of respondents.  This careful crafting of response choices resulted in a mixed pattern of responding to questions (some high, some low and some moderate) so that the mean score for all scales is consistently in the moderate range. 

Percentage scores for each scale are calculated from the total number of responses using a scoring matrix derived from factor analytic studies. A majority of items score only on its primary designated scale and a few questions representing complex behaviors score on two scales. The selection of co-scoring items was made whenever there was an agreement between MI theoretical expectations and empirical data analysis. For example, the question regarding skill at playing chess scores on both the spatial and the logical-mathematical scales.  

Psychometric Properties. 


Numerous studies have examined the reliability and validity of the MIDAS. Early investigations are summarized in The MIDAS Professional Manual (Shearer, 1994). The MIDAS has been favorably evaluated (Buros, 1999), suggesting support for use of the assessment within educational contexts along with suggestions for further scale research and development. 

Reliability


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

The test-retest reliability of the MIDAS was assessed in two separate investigations, revealing one-month stability coefficients ranging from .76 to .92 (mean = .84) and two-month stability coefficients ranging from .69 to .86 (mean = .81) across the various intelligence scales (Shearer, 1994).  

Validity

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

Several research studies have investigated the relationship of the MIDAS to various criterion measures. An appropriate pattern of correspondence among MIDAS mean scale scores and matched college majors and adult occupational groups has been observed in several studies. (Shearer, 1994). Brief summaries are provided in Tables 1 and 2. 

----  Insert Table 1 here -------

Table 1. Mean Percentage Scores by High / Low College Student Groups (Defined by Enrolled Course)

tc \l2 "Mean Percentage Scores by High / Low College Student Groups (Defined by Enrolled Course)____________________________________________________________________

            





Groups

____________________________________________

       High


      
 Low

____________________________________________

Scale



 M 
 


M 

____________________________________________________________________          


Musical 


73    (Music Theory) 

41    (Student Leaders)

Kinesthetic


65    (Dance)


43     (Student Leaders)

Logic-math 


68    (Number Theory) 
36     (Developmental Math)

Spatial    


66   (Interior Design)   
43     (Developmental Math)

Linguistic 


62   (Creative Writing)
54     (both math groups)

Interpersonal 


65   (Student Leaders) 
54     (Number Theory)

Leadership   


65   (Student Leaders)

55     (both math groups)

Innovation 


60   (Interior Design) 

44     (both math groups)

_____________________________________________________________________

Group sizes: n=14, Number Theory; n=20, Creative Writing; n=26, Dance; n=21, Developmental Math; n=35, Music Theory; n=24, Interior Design I; n=10, Interior Design Advanced; n=25, New Student Orientation Group Leaders.

------ Insert table 2 here -------

Table 2. Mean Percentage Scores by High and Low Adult Occupational Groups

tc \l2 "Mean Percentage Scores by High and Low Adult Occupational Groups____________________________________________________________________

            





Groups

____________________________________________

       High



       Low

MIDAS


____________________________________________

Scale



 M (Occupational Group)
 M (Occupational Group)

____________________________________________________________________

Musical 


73 (Musicians)     

34 (Firemen)

Kinesthetic


67 (Dancers)


33 (Writers)

Logic-math 


68 (Engineers)   

33 (Writers)

Spatial    


68 (Artists)     


41 (Writers)

Linguistic 


72 (Writers)    


43 (Skilled Trades)

Interpersonal 


68 (Psychologists) 

45 (Engineers)

Intrapersonal 


68 (Pilots)   


49 (Writers)

Naturalist   


82 (Naturalists)   

39 (Principals)

Leadership   


66 (Supervisors) 

49 (Writers)

General Logic 


66 (Pilots) 


52 (Musicians)

Innovation 


57 (Dancers)   


44 (Police)

___________________________________________________________________

Group sizes: n=12, Pilots; n=13, Dancers; n=11, Police; n=15, Musicians; n=35, Naturalists; n=11, Principals; n=14, Writers; n=1, Artists; n=20, Psychologists; n=12, Skilled Trades; n=30, Engineers; n=14, Firemen; n=21, Supervisors.


The results of these studies indicated that the scales were able to differentiate among people with demonstrated levels of skill in each of the theoretical constructs. For example, Writers score most highly on the linguistic scale (72%) while Skilled Tradespersons scored lowest (43%). Conversely, on the spatial scale Artists scored highest at 68% while Writers scored lowest at 42%. Psychologists scored highest on the interpersonal scale (68%) and Engineers scored lowest (45%). These differences make logical sense since scores above 60% are considered to be in the high range and scores below 40% are in the low ability range. These differences are also significantly different as tested by ANOVA.  


The construct validity of the MI assessment was initially investigated using a small, homogenous sample of 349 adults and college students. Way and Shearer (1990) found that an eight factor principal component solution accounted for 46% of the variance. Wiswell, Hardy and Reio (2001) concluded that their factor analytic studies of 1409 cases confirmed five of the eight scales were unique constructs, but that three of the other scales were not as clearly defined (spatial, kinesthetic and intrapersonal). Further validation studies were recommended. Yoong's factor analytic studies of a MIDAS Bahasa Malaysian translation (MIDAS-BM) found a seven factor principal components solution accounted for 65% of the variance. Using varimax rotation the kinesthetic items did not cluster on any one factor. Pizarro, et al (2003) also confirmed the presence of seven factors using a Spanish translation with 429 high school students also using a principal components extraction followed by varimax rotation. Items expected to comprise the Intrapersonal factor instead loaded primarily on the Interpersonal factor. 

Purpose and Procedures


The purpose of the present study is to examine the factor structure of the MIDAS assessment using a much larger and more diverse sample than has been employed in any previous investigation. Data analyses proceeded in four steps: 

1- normative sample was randomly split into two databases; 

2- exploratory factor analyses;

3- confirmatory factor analyses;

4- follow-up multi-sample factor analyses. 


There are two goals for this research. The first goal is to rigorously test the factor structure of the MI assessment using standard analytical procedures as a basis for interpreting other investigations of its concurrent, predictive and content validity. The second goal is to make recommendations for item-scale development should sufficient evidence of construct validity be obtained. 

Method

Participants


Participants in this study were adults and teenagers who completed the MIDAS assessment within a period of 10 years. Administrators were masters and doctoral candidates and research psychologists who included the MIDAS as part of their research endeavors. Secondary and post-secondary educators and counselors also provided cases when they administered the MIDAS as part of their educational practice. All administrators were required to become familiar with standard procedures for MIDAS administration and interpretation. The names and identity of participants were removed from records prior to being included in the database. 


Participants came from 12 states of the United States and from multiple regions of the country as well as two Canadian providences. A review of data collection sites reveals that about a fourth were urban, and a fourth were rural and half were from towns or suburban areas. The complete database consists of 19,700 cases, but only 10,958 cases with sex identification were selected for inclusion in this study (5,558 female, 5,400 male). 

There are 8,497 teenagers (grades 9 – 12); 1,347 college and university students and 1,071 adults. Exact ages were not recorded. A wide variety of adults are included in the sample ranging from those with high academic achievement (teachers, engineers, doctoral candidates) to high school drop-outs (Adult Basic Education students). The high school students are similarly diverse and representative of the North American population. In several instances all students at a particular grade level are included from suburban, rural and inner-city schools.

-----------  INSERT TABLE 3 HERE ---------

Table 3. Sample Characteristics

	N
	Type

	290 
	“at risk” Midwestern high school students;

	432
	Hispanic low-income youth

	260
	8th grade students

	3,119
	9th grade students

	3,039
	10th grade students

	411
	11th grade students

	365
	12th grade students

	446
	Community college students

	108
	University science majors

	149 
	University physics majors

	54
	University nursing majors

	119
	University undeclared majors

	158 
	University pre-service teachers

	54
	University doctoral candidates

	63
	Native American college students

	223
	University students

	77
	University student leaders

	80
	University engineering students

	48
	Customer Service Representatives

	60
	High school teachers

	40
	Elementary teachers

	11
	Social workers

	290
	Adult Basic Education students

	61
	MBA graduate students

	18
	Ministers

	70
	Municipal clerks


Psychometric Analyses

Item Statistics and Scale Reliabilities

The mean item response values (scored 1 – 5) for the 119 questions ranged from a low of 2.1 and a high of 3.9 with a median of 3.0.  The standard deviation for item responses ranged from 1.0 to 1.5. 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. 

Cronbach alpha reliabilities for the eight proposed scales ranged from .78 to .90 with median of .88.   Item-scale total score correlations were also obtained to provide additional information for evaluating the adequacy of each scale. 

The mean scale scores for the eight proposed scales are presented in Table 4. Most mean scores cluster around 50% except for the highest interpersonal scale (56%) and the lowest is Naturalist at 44%. 

----  INSERT TABLE 4 HERE -----

Table 4. Scale Statistics  

	 Scale
	Mean
	Std. Deviation

	Interpersonal
	56.13
	17

	Intrapersonal
	52.08
	14

	Spatial
	50.88
	17

	Linguistic
	50.26
	18

	Math-logical
	48.95
	17

	Kinesthetic
	48.79
	18

	Musical
	48.61
	20

	Naturalist
	43.98
	19

	
	 
	 


N= 10,958

Factor analyses 

Factor analytic studies of the data were then conducted following standard guidelines (Gorsuch, 1983; Nunnally, 1994) to determine if the questions were assessing the eight distinct constructs as hypothesized. The method employed to examine the factorial structure of the MIDAS was principal components extraction followed by varimax rotation using SPSS v11.5. 


Initially, various exploratory analyses were performed using the whole sample (N= 10,958) and then a 50% random selection of the data was subjected to exploratory analysis. Confirmatory analyses then used a different random sample of 1800 cases. A review of various item characteristics, statistics and item-scale total correlations suggested that 18 poorly performing questions could be eliminated. The following analyses examined the factor structure of the original 119-item inventory as well as that of proposed 101-item questionnaire (Appendix 2).

Exploratory Factor Analysis


A principal component factor analysis was initially applied to 119 items and then to the proposed 101-item revision. Similar factor solutions were obtained for both sets of data. To determine the appropriate number of factors for the 101-version guidelines described by Stevens (1996) were followed, including: a criteria of eigenvalues greater than one; scree plot examination, and practical interpretability; number of item and sample size and amount of total variance accounted for by factors.  Seventeen factors were initially identified with eigenvalues greater than one that accounted for 56% of the variance using orthogonal varimax rotation. 

The descending pattern of eigenvalues for the factors suggested simple factor solutions ranging from seven to eleven. This initial structure of seventeen factors was deemed to be theoretically meaningful because the first eight of the factors matched with the theoretically expected eight constructs and accounted for 36% of the variance. The next five factors (accounting for an additional 14% of variance) are near exact matches with five subscales within five different proposed main scales. The remaining four factors (accounting for 6% of variance) consist of only one item each and are not interpretable. In light of these data and the pattern of eigenvalues, a 9-factor solution was specified in the next round of analyses. 


The principal components analysis with varimax rotation of the 101-items with a specified 9-factor solution accounted for 46% of the variance. The structural factor cofficients are presented in Table 5. The percentage of the variance accounted for by each of the factors in order was 7.1%, 7.0%, 5.8%, 5.4%, 5.2%, 4.6%, 4.4%, 3.7%, 2.8%. The factor content for these 9 factors is nearly identical with the theoretical framework expected for the MI scales. As can be seen in Table 5, the factor names closely parallel the scale structure of the MIDAS except for factors 6 and 7, which split the items on the predicted spatial scale into theoretically meaningful clusters.


Stevens (p. 394, 1996) recommends that item factor loadings of .40 or greater (accounting for at least 15% of the variance) for at least 10 items for a sample size of at least 150 are required for reliable factor determination. Components with at least four items with loadings above .60 are reliable, regardless of sample size. Eight of the nine identified factors in this study easily meet these guidelines while the ninth factor is somewhat lacking.

Table 5 Factor Loading Matrix (Varimax Rotation) 
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Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization.

a  Rotation converged in 9 iterations.

Factor Abbreviations: Lin= Linguistic; Ite=Interpersonal; Nat=Naturalist; Log=Logical-math; Ita=Intrapersonal; Mus=Musical; Spa=Spatial; Kin=Kinesthetic. 

Note. All factor loadings >.20 are shown. Items are listed by number and expected highest scale loading. 

________________________________________________________________________


The first factor contains 18 items that load greater than .40 and is named linguistic because all of 18 questions pertain to activities involving the use of language. One item on this factor that loads less than .40 (.26) is #25Kin (“Are you good at using your body or face to imitate people such as teachers, friends, or family?)” and it also co-loads on three other factors at about the same level. 


The second factor contains 15 items that load greater than .40 and it is named interpersonal because all 15 questions inquire about activities that involve dealing with people. One item loads near the .40 level (.37) #106Ita (“Have you ever been able to find unique or unusual ways to solve personal problems or achieve your goals?”

The third factor contains 12 items that load greater than .40 and is named naturalist because all 12 questions inquire about activities pertaining to animals, plants or science. The lowest item (.44) on this factor #116Nat (“Are you fascinated by natural energy systems such as chemistry, electricity, engines, physics or geology?”) has somewhat lower factor scores on the Logical-mathematical (.31) and Spatial (.34) factors. 


The fourth factor contains 13 items (6 load >.60) and is named Logical-mathematical because all of the items pertain to math and problem-solving activities. One item #22 Kin (“Are you good with your hands at things like card shuffling, magic tricks or juggling?”) loads less than .40 and also loads on three other factors. 


The fifth factor consists of 11 items (9 load >.60) and all of these questions pertain to musical activities. No other co-loads >.30 are observed. 


The sixth factor contains 9 items that load at .40 or greater. These questions mostly pertain to spatial problem-solving tasks. Two items (#38Log and #44Log) on this factor also co-load at .36 and .28 with the logical-mathematical factor and generally pertain to problem-solving activities evident in everyday life. Similarly, item #24Kin (“Do you enjoy working with your hands on projects such as mechanics, building things, preparing fancy food or sculpture?) loads at near .40 on this factor as well at .52 on factor 7.  


The seventh factor contains 9 items that load at .40 or greater and is named spatial: artistic because a majority of these questions deal with activities pertaining to artistic design and visually creative-type projects. Two of these items (#24Kin and #23Kin) were expected to load on the kinesthetic factor because they pertain to eye-hand coordination skills.



The eighth factor consists of 5 items that load >.60 and is named kinesthetic because all 5 items load at greater than .40 and pertain to physical activities. No significant co-loading values above .20 are observed. 


The ninth factor contains 6 items that load greater than .40 and is named intrapersonal because the questions all pertain to self-knowledge and self-management. All of these items also co-load with the interpersonal factor to a lesser degree than with the intrapersonal factor. This is theoretically consistent because Gardner describes the intrapersonal and interpersonal intelligences as “two sides of the same coin” and groups them under the rubric “personal intelligences” indicating that they are related yet distinct abilities (Gardner, 1983/1993). 

These exploratory factor analysis results provide a strong match with the scale structure predicted for the MIDAS items. Nonetheless, there are statistical procedures that allow for further exploration into the structure and specific examination of the differences between theoretical structure and the structure obtained through exploratory factor analyses. 


The above results raise an important question that must be addressed: Can the 8-factor model used in the current MIDAS still be justified in light of the exploratory factor analysis findings, which identify 17 and 9 factor solutions? The essential differences between the 9 and 17 actor solutions and the proposed 8 factors are:

1. The items proposed to comprise the spatial scale split into two separate factors in the 9 factor solution.

2. Five factors in the 17-factor solution are small clusters of items that are sub-sets of the proposed main factors. The small final four factors are un-interpretable single item factors. 

3. Should the 9th (intrapersonal) factor be retained? 

Confirmatory Factor Analysis


A maximum-likelihood confirmatory factor analysis was applied to determine whether the 9-factor solution is acceptable using the computer program Amos v.4.0 (Arbuckle, 1999). The chi-square statistic was statistically significant, X2=30628.865, df=4655, p<=.001, indicating that the hypothesized model was reasonable and fit with the data, but this is not unexpected given the large sample size. The nine-factor model was also supported by the fact that (a) the goodness-of-fit index (GFI) and its value adjusted for the population (AGFI) were greater than .90 (see, e.g., Stevens, 1996, p. 399), and (b) the root mean square error of approximation (RMSEA) was .055 which is smaller than the recommended .06 (see, e.g., Arbuckle, 1997, p. 559). Other confirmatory statistics are as follows: Delta1 NFI = .933; RHO1 RFI = .930; Delta2 IFI = .943; RHO2 TLI = .940; and CFI = .943.


To further test the robustness of the 9-factor solution a series of multi-sample exploratory factor analyses were also conducted for different age groups (teens, college students and adults). The resulting maximum likelihood solutions for each age group were virtually identical.  

Discussion


Eighteen items were eliminated from analysis because they were judged to be theoretically imprecise, redundant, or poor performers in terms of reliability and scale contributions. A principal components factor analysis using SPSS v11.5 was used to evaluate the structure of the 101-item instrument. Seventeen factors had eigenvalues greater than one and accounted for 56% of the variance. The descending pattern of eigenvalues for the factors suggested simple factor solutions ranging from seven to eleven. While this initial factor structure was deemed to be theoretically meaningful, a nine-factor solution using varimax rotation accounted for 46% of the variance and clearly delineated seven of the eight constructs proposed by the MI framework. The proposed spatial construct was split between two separate factors with theoretically acceptable clusters of items. This orthogonal solution was somewhat surprising since other investigations required an oblique solution in order to identify the proposed simple factor structure. 


The nine-factor solution was further reaffirmed by a confirmatory factor analysis (CFA) using a second sampling of 1800 cases. The factorial structure of the MIDAS as proposed by MI theory was consistently identified both across age groups and in split samples indicating a robust and stable factor structure.


The items expected to correlate highest with their proposed primary factors do so for 97 of the 101 items. Items co-loading in unexpected ways across more than one factor are few and of acceptably low magnitude (around .30).  The highest item loading values for each of the factors are consistently at the .60 guideline or higher except for the intrapersonal factor with values in the .50 range. All of the items on this factor also correlate with the interpersonal factor, but at an appropriately lower level.  These results are supportive of the MIDAS structure and suggest a few minor, but not major adjustments to the assessment’s item content and scoring matrix. 

Conclusions


The balance between theory and empirical research results provides a rich avenue for exploring the theory of multiple intelligences and its practical manifestations. Although it is probably an unrealistic expectation to perfectly model and measure the multiple intelligences via self-report, the results of the present study support and extend previous research into the construct validity of the MIDAS.  As noted by R.L. Gorsuch (1983) “A factor occurring across several simple structure solutions and across both sample halves would need to be taken very seriously indeed” (p. 206). The construct validity of the MIDAS has been previously supported by numerous studies of its test-retest, inter-informant and alpha reliabilities as well as criterion group and predictive validity investigations.

Further evidence supporting the construct validity of the MIDAS comes from several cross-cultural investigations of its items in translation. Even though these results do not always perfectly mirror the expected factor structure, their data sufficiently reinforce the conclusion that a respondent can provide a “reasonable estimation” of his/her multiple intelligences profile. The goal of obtaining a reasonable description of a person’s MI strengths and limitations via an assessment that has ecological validity and is practical for educational, counseling and clinical purposes would appear to be achievable. Of course, given that the MIDAS is a self-report and thus liable to either intentional or unintended distortion, the instrument’s manual provides detailed guidance for “profile verification” to ensure proper interpretation of the results for the benefit of the respondent. 

Regarding the essential validity of the theory of multiple intelligences itself, the results of this study indicate that a person’s pattern of abilities as defined by MI theory can be both described as well as measured, following a reasonable verification procedure. Strong statistical results with a large North American sample as well as multiple international studies of the MI model provide support for the conclusion that the theory is both scientific as well as “literary” as put forth by its critics. 
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APPENDIX

Appendix 1: Definition and Description of the Multiple Intelligences 

Gardner (1999) defines intelligence as, “a biopsychological potential to process information that can be activated in a cultural setting to solve problems or create products that are of value in a culture” (p. 34).

	Intelligence
	Description

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

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

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

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

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

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

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

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


Appendix 2: MIDAS Items and Scale and Subscale Designations

MUSICAL

Appreciation
1: As a child, did you have a strong liking for music or music classes?

6: Do you spend a lot to time listening to music?

8: Do you drum your fingers or sing to yourself?

9: Do you often have favorite tunes on your mind?

10: Do you often talk about music?

12: Do you have a strong liking for the SOUND of certain instruments or music?

Vocal Ability
3: Can you sing in tune?

4: Do you have a good voice for singing with other people in harmony?

11: Do you have a good sense of rhythm?

Instrumental Skill
2: Did you ever learn to play an instrument?

5: As an adult, have you ever you played an instrument, play with a band or sing with a group?

Composing
7: Do you ever make up songs or write music?

63: Have you ever written stories, poetry or words to songs?

KINESTHETIC:

Athletics
5: In school, did you generally enjoy sports or gym class more than other school classes?

6: As a teenager, did you often play sports or other physical activities?

18: Do you or other people (like coaches) think you are coordinated, graceful, a good athlete?

20: Have you ever joined teams to play a sport?

21: As an adult, do you often do physical work or exercise?

Dexterity: Working with Hands & Expressive Movement
17: Did you ever perform in a school play or study acting or dancing? 

22: Are you good with your hands at card shuffling, magic tricks or juggling?

23: Are you good at doing precise work with your hands such as sewing, typing or handwriting?

24: Are you good with your hands at mechanics, making things, fancy food, sculpture? 

25: Are you good at using your body or face to imitate people like teachers, friends or family?

26: Are you a good dancer, cheerleader or gymnast?

LOGICAL-MATHEMATICAL:

Strategy Games
32: Are you good at playing chess or checkers?

33. Are you good at playing or solving puzzle-type games?

34: Do you often play games such as Scrabble or crossword puzzles?

52: How easily can you put things together like toys, puzzles or electronic equipment?

Everyday Skill with Math
35: Do you have a good system for balancing a checkbook or figuring a budget?

37: How are you at figuring numbers in your head?

39: Are you good at inventing systems for solving long or complicated problems?

42: Are you good at jobs or projects where you have to use math a lot or get things organized?

43: Outside of school, do you enjoy working with numbers like figuring baseball averages?

Everyday Problem Solving
38: Are you a curious person who likes to figure out WHY or HOW things worked?

47: How well can you design things such as arranging, decorating rooms, building furniture, etc.?

65: How are you at bargaining or making a deal with people?

School Math
28: As a child, did you easily learn math such as addition, multiplication & fractions?   

29: In school, did you ever have extra interest or skill in math?

30: How well did you do in advanced math classes such as algebra or calculus?

SPATIAL:

Spatial Awareness
45: As a child, did you often build things out of blocks, cardboard boxes, etc.?

48: Can you parallel park a car on the first try?

49: Are you good at finding your way around new buildings or city streets?

50: Are you good at reading road maps to find your way around?

56: Do you have a good sense of direction when in a strange place?

Artistic Design
46: As a teenager, how well could you do any of these: mechanical drawing, hair styling, 
woodworking, art projects, auto body, or mechanics, etc.?

47: How well can you design things such as arranging, decorating rooms, building furniture, etc?

53: Have you ever made your own plans or patterns for projects, i.e., sewing, carpentry, crochet?

54: Do you ever draw or paint pictures?

55: Do you have a good sense of design for decorating, landscaping or working with flowers?

Working with Objects 

32: Are you good at playing checkers or chess?

51: How are you at fixing  things  like cars, lamps, furniture, or machines?

52: How easily do you put things together like toys, puzzles, electronic equipment?

57: Are you good at playing pool, darts, riflery, archery, bowling?

LINGUISTIC:

Rhetorical Skill
64: Are you a convincing speaker?

65: How good are you at bargaining or making a deal with people?

66: Can you talk people into doing things your way when you want to?

68: How good are you at managing or supervising other people?

69: Do you have interest for talking about things like the news, family matters, religion, sports?

70: When others disagree, are you able to say what you think or feel?

72: Are you asked to do the talking by family or friends because you ware good at it?

73: Are you good at imitating the way other people talk?

Expressive Sensitivity
60: Do you enjoy telling stories and talking about favorite movies or books?

61: Do you play with the sounds of words like making up jingles or rhymes? 

62: Do you use colorful words or phrases when talking?

63: Do you often write stories, poetry, or words to songs?

64: Are you a convincing speaker?

71: Do you enjoy looking up words in dictionaries or arguing with people about the right word?

67: Do you often do public speaking or give talks to groups?

74: Are you good at writing reports for school or work?

Written/Academic Ability
74: Are you good at writing reports for school or work?

63: Do you ever write a story, poetry or words to songs?

75: Can you write a good letter?

76. Do you like to read or do well in English classes?

77: Do you write notes or make lists as reminders of things to do?

78: Do you have a large vocabulary?

INTERPERSONAL:
80: Do you have friendships that lasted for a long time?

81: Are you good at making peace at home, at work or among friends?

83: In school, are you usually part of a particular group or crowd?

92: Are you an easy person to get to know?

93: Do you have a hard time coping with children?

97: Are you able to come up with unique or imaginative ways to solve problems between people 
or settle arguments?

Social Sensitivity
84: Do you easily understand the feelings, wishes or needs of other people?

85: Do you often help other people such as the sick, the elderly or friends?

86: Do family members come to you to talk over personal troubles or to ask for advice?

87: Are you a good judge of character?

88: Do you usually take extra care to make friends feel comfortable and at ease?

89: Are you good at taking the good advice of friends?

91: Are you good at understanding your (girl/boy friend's or spouse's) ideas / feelings?

Social Persuasion
66: Can you talk people into doing things your way when you want to?

82: Are you ever a leader for doing things at school, among friends or at work?

90: Are you generally at ease around men/women your own age?

Interpersonal Work
94: Do you ever have interest in teaching or coaching or counseling?

95: Do you do well working with the public, i.e., sales, receptionist, promoter, police?

96: Do you prefer to work alone or with a group?

INTRAPERSONAL:
Personal Knowledge/Efficacy
98: Do you have a clear sense of who you are and what you want out of life?

100: Do you plan and work hard toward personal goals, i.e., at school, work or home?

101: Do you know your own mind and do well at making important personal decisions?

102: Do you choose jobs or projects that match your skills, interests and personality?

103: Do you know what you are good at doing and try to improve your skills?

105: Do you have any interest in self-improvement? For instance, did you attend classes...?

106: Are you able to find unique or surprising ways to solve a personal problem?

Self/Other Efficacy
68: How are you at managing or supervising other people?

69: Do you have interest for talking about things, i.e., news, family matters, religion, or sports?

70: When others disagree are you able to say what you think or feel?

80: Have you had friendships that have lasted a long time?

87: Are you a good judge of character?

(METACOGNITION)
Calculations 
29: In school, did you ever have extra interest or skill in math?

30: How well did you do in advanced math classes such as algebra or calculus?

35: Do you have a good system for balancing a checkbook or figuring your budget?

37: How are you at figuring numbers in your head?

43: Outside of school, do you enjoy working with numbers like figuring baseball averages, etc.?

Spatial Problem-Solving
31: Do you have any interest in studying science or solving scientific problems?

49: Do you find your way around new places and buildings easily?

50: Are you good at reading road maps to find your way around?

52: How easily do you put things together like toys, puzzles or electronic equipment?

48: Do you parallel park a car on the first try?

NATURALIST:

Animal Care
107: Have you ever raised pets or other animals?

108: Is it easy for you to understand and care for an animal?

109: Have you ever done any pet training, hunting or studied wildlife?

110: Are you good at working with farm animals or thought about being a veterinarian or 
naturalist?

111: Do you easily understand differences between animals, e.g., personalities, traits or habits?

112: Are you good at recognizing breeds of pets or kinds of animals?

Plant Care
55: Do you have a good sense of design for decorating, landscaping or working with flowers?

114: Are you good at growing plants or raising a garden?

115: Can you identify or understand the differences between types of plants?

118: Have you taken photographs of nature or written stories or done artwork?

Science
31: Do you have any interest in studying science or solving scientific problems?

40: Are you curious about nature like fish, animals, plants or the stars & planets?

113: Are you good at observing and learning about nature, for example, types of clouds, etc.?

116: Are you fascinated by natural energy systems such as chemistry, electricity, engines, etc.?

117: Do you have a concern for nature and do things like recycling, camping, hiking, etc.?
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