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Methods: The current research method was a combination of qualitative and
quantitative methods with an exploratory design — an instrument development
model. In the qualitative stage, after conducting 12 semi-structured interviews,
related categories were collected and after checking the face and content validity, a
36-item questionnaire was designed. In the quantitative stage, the validity and
reliability of the researcher-made questionnaire were examined. The statistical
sample consisted of 808 teenagers from five provinces of the country who were
selected by the multi-stage cluster sampling method and all the subjects completed
the questionnaire. To determine the concurrent validity, the KTK3+ motor
competence standard test was used, and to check the temporal reliability and
consistency, test-retest and Cronbach's alpha coefficient were used.

Results: Through exploratory factor analysis, five factors of physical fitness factors
related to health and skill, perceptual ability, non-verbal communication, enjoyment
and participation in various physical activities, and learning and experience of
motor skills were identified and these five factors explained 51% of the total
variance. The results of the confirmatory factor analysis showed that the goodness
of fit index and the comparative fit index was higher than 0.90. In concurrent
validity, the correlation between the scores of the two tests was 0.51 and
Cronbach's alpha coefficients (0.89) and intra-class correlation (0.87) were also
obtained.

Conclusion: In general, it can be concluded that the bodily-kinesthetic intelligence
questionnaire has a suitable and acceptable validity and reliability, and by using this
questionnaire, the assessment of the bodily-kinesthetic intelligence of teenagers is
possible.
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Extended Abstract

Introduction

Bodily-Kinesthetic Intelligence is the ability to use a
part or the whole body to solve a problem, create a
product, and express feelings or emotions, as well as the
ability of a person to control and interpret body
movements in a coordinated way between mind and
body. Few pieces of research have been done
concerning the design of bodily-kinesthetic intelligence
assessment tools. It can be said that there are few
specific and purposeful tools for measuring bodily-
kinesthetic intelligence, and most of the research studies
had used multiple intelligence questionnaires, in which
a small number of items are related to bodily-kinesthetic
intelligence. Therefore, the existence of a valid and
reliable questionnaire for measuring bodily-kinesthetic
intelligence can be useful for future studies. According
to the mentioned materials, this research aimed to
design and validate the bodily-kinesthetic intelligence
questionnaire and to determine the status of this variable
among lIranian teenagers.

Methods

The current research method was a combination of qualitative
and quantitative methods with an exploratory design — an
instrument development model. In this way, the initial form of
the bodily-kinesthetic intelligence questionnaire for five
dimensions includes 52 five-choice items (completely similar
to me, somewhat similar to me, moderately similar to me,
slightly similar to me, and not at all similar to me) were
compiled and scores of 5, 4, 3, 2 and 1 were considered
respectively for each choice. In the qualitative phase, after
conducting 12 semi-structured interviews, related categories
were collected. After checking the content validity, a
questionnaire with 36 five-choice items was designed. In the
quantitative stage, the validity and reliability of the researcher-
made questionnaire were examined. In total, after removing
the incomplete questionnaires, 808 questionnaires were

analyzed for exploratory (406 questionnaires) and
confirmatory (402 questionnaires) factor analysis. It should be
noted that this sample size was selected based on the number
of items in the questionnaire (at least 5 to 10 people for each
question). To determine the temporal reliability, 50 people
were selected from the target statistical sample and the
questionnaire was administered two times with a two weeks
interval. For concurrent validity, based on the content of the
questionnaire, the KTK3+ motor competence test was selected
so that the questionnaire was first administered to 100 boys
and girls, then a practical test was conducted in four sessions.
SPSS version 26 and LISREL version 8.8 software were used
for statistical analysis.

Results

In the exploratory factor analysis, five factors with an
eigenvalue greater than one were extracted, which explains
51.66% of the total variance of the scale. These factors include
physical fitness related to health and skills, perceptual ability,
non-verbal communication, enjoyment and participation in
different physical activities, and learning and experiencing the
motor skills explained 15.60, 14.44, 8.60, 8.07, and 4.93
percent of the variance of the scale, respectively, and the
eigenvalue in each of the factors, 5.30, 4.91, 2.92, 2.74, and
1.67 were confirmed. The range of factor loading for the
subscale items physical fitness related to health and skills was
from 0.43 to 0.77, for perceptual ability was from 0.41 to 0.57,
for non-verbal communication was from 0.62 to 0.72, for
enjoyment and participation in different physical activities was
from 0.33 to 0.77, and for learning and experience of motor
skills was from 0.43 to 0.77. Also, the amount of commonality
or correlation between the questions was appropriate. This
correlation was obtained between 0.33 and 0.69. In
confirmatory factor analysis, the factor loading of all the
questions was more than 0.3, which showed a good fit for the
model. Also, the examination of t-coefficients showed that in
all questions, the t-coefficients are more than the desired value
of 1.96. Table 1 shows the fit indices of the model in the first
and second-order factor analysis. Also, the results showed
that Cronbach's alpha coefficient and intra-class correlation
coefficient were acceptable for all five components.

Table 1. Fit indices of the first and second-order factor analysis model of the Bodily-Kinesthetic Intelligence Questionnaire (BKIQ)

FitIndex  Observed Value of the First ~ Observed Value of the Second ~ Acceptable Values
Order Order
;éz 1480.99 1501.49
f 584 589
sig 000.1 000.1
df/y2 2.53 2.54 Less than 3
GFI 0.92 0.93 More than 0.9
AGFI 0.94 0.92 More than 0.9
PGFI 0.50 0.50 More than 0.5
PNFI 0.62 0.63 More than 0.5
NFI 0.94 0.96 More than 0.9
NNFI 0.93 0.92 More than 0.9
CFI 0.96 0.94 More than 0.9




Conclusion

The purpose of the current research was to develop and
standardize  the  bodily-kinesthetic intelligence
questionnaire in Iranian teenagers. The results of the
present research in the exploratory factor analysis
identified five factors including physical fitness related
to health and skills, perceptual ability, non-verbal
communication, enjoyment and participation in
different physical activities, and learning and
experiencing motor skills. These five factors explained
51% of the total variance. In the confirmatory factor
analysis, the values of the model fit indices were above
the acceptance criteria, which indicates optimal fit
reliability. Results using Cronbach's alpha coefficient
and interclass correlation coefficient also showed that
the whole questionnaire and its subscales have good
and acceptable reliability. In general, it can be
concluded that the developed bodily-kinesthetic
intelligence  questionnaire has appropriate and
acceptable validity and reliability, and by using this
instrument, bodily-kinesthetic intelligence can be
assessed.
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