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Abstract: Paper-based multiple intelligences scales were often used to explore the learners’ 
superior intelligences, however, a large amount of question might spend a lot of time and generate 
cognitive-loading for learners. It would cause instability in the evaluation results. This study was 
based on the VibraMI system structure, we integrated the Vibraimage technology and the theory of 
Multiple Intelligences and Successful Intelligence to develop the VibraMI93 real-time assessment 
system to investigate high school students’ multiple intelligences. By using the Chinese version of 
Multiple Intelligences Developmental Assessment Scales (CMIDAS-C) as criterion, the MI93 scales 
showed good reliability and validities in multiple dimensions. A correlation analysis was concluded 
to evaluate the MI93 scales. The results suggest that the report of the VibraMI93 real-time assessment 
system be able to provide an adaptive learning foundation for learners promptly and precisely with 
theories and technologies.
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Introduction
Educational researchers have put forward many different interpretations on human 

intelligences. Gardner’s theory of multiple intelligences (Gardner, 1983; Gardner, 1993; 
Gardner, 2006) and Sternberg’s triarchic theory of intelligence (Sternberg, 1988) are 
the most classic conceptions in the contemporary. They both believe that the traditional 
intelligence tests are only related to academic achievement, it cannot directly predict the 
achievement of future career or life satisfaction. Gardner and Sternberg are looking for 
useful intelligences in real life (WuTien Wu, 1997). Wu (WuTien Wu, 2008) also believes 
that academic intelligence does not necessarily lead to final success in real life. Creating 
intelligence and practical intelligence might be more influence the success or failure of 
future careers. Gardner proposed a total of nine intelligences in his academic research. 
In Successful Intelligence (Sternberg, 1996), Sternberg put forward the conceptions of 
successful intelligences, pointing out that successful intelligence is the combination 
of Analytical intelligence, Creative intelligence and Practical intelligence. Gardner’s 
theory of multiple intelligences emphasizes the “content and performance results” of 
intelligences, compare with it, Sternberg’s theory of successful intelligences embodies 
the “thinking, process and operation” of intelligences. The blend of the two theories 
would be a relatively complete description of human intelligence.

Wu (WuTien Wu, 2003) explained that “Although the Multiple Intelligences and 
the Successful Intelligence are different from the perspective of the contents and the 
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functions of intelligence. It not only does not conflict, but it can also be combined in 
two directions.” Multiple intelligences emphasize the content and performance results of 
intelligence, while success intelligence emphasizes the thinking process and operation of 
intelligence. In other words, an intelligent discussion must include these two dimensions 
at the same time to be a complete description. Wu analyzed multiple intelligences and 
successful intelligence in a two-dimensional cross-sectional analysis. That is, the design 
of multiple intelligence questionnaires should refer to the three elements of successful 
intelligence. For example, the following is a comparison between Verbal-Linguistic and 
three successful intelligences, and the following conclusions can be drawn.

Table 1
The cross-correlation analysis between Verbal-Linguistic Intelligence and Successful 

Intelligence theory

Gardner had used the combination of multiple intelligences and successful 
intelligence as the theoretical basis, leading scholars from Yale University and 
Harvard University to jointly conduct a five-year cooperative research project on 
“Practical Intelligence for School” (PIFS). After the post-evaluation, the PIFS 
program has achieved excellent results. It has significantly improved pupils’ academic 
achievements, increased their enthusiasm for learning, and strengthened their sense 
of responsibility for self-education.

Gardner (Gardner, 1983) opposes the classification of human intelligences to 
some specific intelligences. Gardner believes that everyone has all intelligences at the 
same time, but some intelligences is relatively superior, or of general level, and some 
intelligences are relatively weak. Everyone has his own unique intelligence combination, 
also known as Multiple Intelligences (MI) patterns. Wu (WuTien Wu, 1997; WuTien Wu, 
Maofa Jian, 2010; Daoyu Wu, WuTien Wu, 2010) made a further extension of Gardner’s 
research theory and proposes seven types of intelligence patterns: the Academic MI 
pattern, the Personal MI pattern, the Existential MI pattern, the Philosophical MI pattern, 
the Career MI pattern, the Science MI pattern, and the Arts MI pattern.

The theory of multiple intelligences is a theory based on brain neuroscience that 
completely proposes intelligence-related evidence. In a sense, the multiple intelligences 
assessment is to evaluate the development of neurons in various areas of cerebral cortex 
(Gardner, 1983). Shearer (Shearer, 2018) proves that multiple intelligence assessment is 
a measure of the neuron development in various areas of the cerebral cortex in a certain 
sense. In 2020, he further published a research report on brain neural networks and 
multiple intelligences highly consistent (Shearer, 2020).
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Fig. 1. Multiple intelligence Pattern diagram

The traditional multiple intelligences assessment mostly adopts “self-report scale”, 
which is often criticized for the reasons that the assessment time is too long, leading 
to boredom and distortion, or the subjects are easy to cheat, leading the results to 
deviation. There have appeared a number of researches in neurophysiology devoted to 
the analysis of movements of a person’s head, the work of a vestibular apparatus and the 
vestibular-ocular reflex (Minkin, 2017). Minkin (Minkin, 2017; Minkin & Myasnikova, 
2018; Minkin & Nikolaenko, 2016) developed the Vibraimage technology to measure 
the human physiological micro vibration image change model caused by emotional 
fluctuations, and the irrepressible psychological and emotional changes of the current 
subjects were deduced.

Minkin and Nikolaenko (Minkin & Nikolaenko, 2017) proposed Vibraimage 
and Multiple Intelligences which adopted Gardner’s nine intelligences and added in 
three intelligences. Vibraimage technology is used to capture conscious answers and 
subconscious emotional image fluctuations in the process of subjects answering multiple 
intelligence questions. These subconscious fluctuation data will be fed back and corrected 
in the final answers to solve the difficult that the traditional “self-report scale” cannot 
capture the real psychological state. Due to the acceptance of the three new intelligences 
is generally not high in the Chinese education community, this study still uses Gardner’s 
9 intelligences as the research subject.
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This study uses the VibraMI93 system developed by Martin Tseng (Martin Tseng, 
2020). Nine multiple intelligences and three successful intelligence are used as the design 
subjects. At the same time, the intelligence pattern type of the leaner’ is also analyzed 
to fully recognize the integrity of intelligence.

The purposes of this study as follows:
1. To establish the reliability and validity of the multiple intelligences scale with few 

MI93 items questionnaire. Integrate Gardner’s MI theory and Sternberg’s successful 
intelligence theory design topic, make two-dimensional inspection and design of each 
of Gardner’s intelligence from analytical intelligence, creative intelligence, and practical 
intelligence. Using few questions and better accurate scales can completely and quickly 
present the true state of every intelligence.

2. Combining with Vibraimage technology, developed a real-time evaluation VibraMI93 
system to provide suggestions for learners’ adaptive learning and future career directions.

Method
Participants

The sample of this study is two classes 59 senior high school students from senior high 
schools in Sansia, New Taipei city. The average age is 17 years old.

Instrument

1. Chinese Version of Multiple Intelligences Developmental Assessment Scales 
Form-C (CMIDAS-C).

Shearer (Shearer, 1999) developed a self-reported multiple intelligences developmental 
assessment scales (MIDAS) questionnaire based on Gardner theory of multiple 
intelligences, which has been used and valued by many countries. The Chinese version was 
developed and revised by Wu (WuTien Wu, 2008), which Form-C (CMIDAS-C) is suitable 
for young people and adults aged 16 or above. The nine intelligences of CMIDAS-C 
including nine intelligence. Each intelligence dimension has 14 single choice questions, 
a total of 126 questions. The reliability and validity of the scale are good, with medium and 
high stability. The internal consistency reliability (α coefficient) ranged from .82 to .93, and 
the cross-correlation coefficient of each dimension was low to moderate, which showed 
that the subscales had the same function with discriminative validity.

2. MI93 questionnaire and VibraMI93 system Vibraimage has been applied 
to MI detection (Minkin & Nikolaenko, 2017). Based on the VibraMI technology, 
this study developed the MI93 questionnaire and VibraMI93 system. There are four 
questions for each type of intelligence, a total of 36 questions, including 27 questions 
about the cross-correlation between multiple Intelligences and successful Intelligence 
theory, and 9 questions that refer to and summarize the “individual project reliability” 
obtained from the academic research on the “observation variables” of each 
intelligence.
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In the research process, six professors and scholars in the field of education were 
invited, based on their professional fields and practical experience. We referred to the 
research results of “Exploring and Inspiring Children’s Potentials” which published 
by the Taiwan Association for the Development of Adaptive Education (Taiwan 
Association for the Development of Adaptive Education, 2014), as a benchmark 
for MI93 performance evaluation and recommendations. After that, a small-scale 
pre-test had been conducted, and then the draft had been finalized for formal test 
implementation.

VibraMI93 system real-time output report and explanation

Table 2-1
Intelligent Ranking, Intelligent Traits and Representative

Calculate the intelligence ranking, the intelligence percentage range is 50–100%, 
the design point is to explore and highlight the user’s superior talent intelligence. This 
ranking is only used as the result of the relative comparison of the intelligences of the 
subjects. It is meaningless to compare the percentages of certain intelligences with others.
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Table 2-2
MI Patterns Analysis

Human intelligence is multi-faceted, and the complete intelligence of an individual is 
formed by different strengths and weaknesses. According to the strengths and weaknesses 
of the intelligence combination, the ranking of the seven intelligence patterns was 
analyzed, allowing individuals to understand their own strengths in a deeper level.

Table 2-3
Multiple intelligences correspond to the ISCED-F2013

The MI ranking is based on the ISCED-F 2013 standard published by the United 
Nations Educational, Scientific and Cultural Organization, as well as the subject 
classification of the Ministry of Education of the ROC, for reference to recommended 
Universities Departments. (International Standard Classification of Education Fields of 
Education and Training, 2013).

Table 2-4
Superior intelligences corresponding to Discipline Cluster and possible career development
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According to the results of Narrow Field, the superior Discipline Cluster are 
mapped out according to the strength of the relevance, so as to obtain a suitable career 
recommendation report after graduating from the university.

Results
1. Test-retest reliability of MI93 questionnaire.
The kappa value of the first test (T1) and the second test (T2) is .67, which shows 

that the MI93 questionnaire developed in this study has high reliability.

2. Expert content validity of MI93 questionnaire.
Six professors in the field of multiple intelligences and two senior high school teachers 

were invited to evaluate the appropriateness of the items after the design of the scale 
questionnaire, the MI93 questionnaire scale has expert content validity.

3. Criterion-related validity of CMIDAS-C questionnaire and MI93 questionnaire.
The results of correlation analysis show as follows. Table 3 is the correlation table 

of the results of the first test. The results of the second test are listed in Table 4. The 
criterion — related validity of the two questionnaires were significant in eight dimensions 
of multiple intelligences, respectively. The results showed that the MI93 questionnaire 
could measure at least eight dimensions of multiple intelligences. However, there was 
no significant correlation between musical intelligence might be due to the question 
questionnaires and insufficient sample size. The detailed reasons would be further 
discussed in the following studying.

Table 3
Test first criterion-related validity of CMIDAS-C questionnaire and MI93
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Table 4
Test second criterion-related validity of CMIDAS-C questionnaire 

and MI93 questionnaire

Discussion and conclusion
This study focuses on the development of VibraMI93 real-time evaluation system based 

on vibraimage technology, the reliability and validity of MI93 questionnaire between 
CMIDAS-C questionnaire and MI93 questionnaire. The results of the first and second 
tests showed that there were up to eight dimensions of multiple intelligences between the 
CMIDAS-C questionnaire and the MI93 questionnaire respectively, which indicated that 
the MI93 questionnaire designed by integrating the theories could be used by the learners 
to evaluate their multiple intelligences in these dimensions. By the limitation of limited 
participants, the test-retest reliability has reached an ideal state of .67, which proves the 
value of this study. The results showed that the MI93 questionnaire could measure at least 
eight multiple intelligences.

As for the music intelligence were no significant, it might be due to almost half of 
the MIDAS’s questionnaires are focused on the enjoying of music (6/14 questionnaires), 
which is regarded as a part of music intelligence. However, in the MI93 questionnaires, 
it was focusing on the analytical, creative and practical ability of musical intelligence. 
The goal is to identify the correlation between music intelligence and further studies. 
There is no direct assessment of the subjects’ interest in music appreciation, leading to 
predictable differences between the two.

At the application perspective, the real-time evaluation report produced by VibraMI93 
system would be explained by professional lecturers. Learners will be able to understand 
their superior intelligence appropriately in a shorter time, and provide suggestions on 
their major and career. It should be helpful for learners’ adaptive learning and career. The 
future research will expand the diversity of sample size and norm by VibraMI93 system, 
and continuously improve the accuracy of it to help learners’ adaptive learning by using 
the context of design-based research proposed by Brown (Brown, 1992).
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