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Abstract  
The theory of multiple intelligences, launched by Howard Gardner in recent years, proposes that 
humans possess not only one but eight or more relatively autonomous intelligences. According to 
Gardner, human intelligence should not be taken as a single character that every person has in 
variable degree. Instead, human individuality relates to personal levels of innate or acquired multiple 
intelligences. Every one of these multiple intelligences has different levels as well as particular 
cognitive processes and development. Only two of these intelligences (linguistic and logical and 
mathematical) are currently tested at schools with the intelligence quotient (IQ) test. In order to fill this 
gap, we decided to investigate the status of multiple intelligences from students following the second 
year from the Chemistry Pharmacology and Biology curricula (QFB) in the Faculty for Higher Studies 
Zaragoza, UNAM. To this end, a questionnaire was applied, addressing the following areas of 
intelligence, as defined by Gardner: oral linguistic, logical and mathematical, musical, visual spatial, 
bodily kinesthetic, interpersonal, intrapersonal and naturalistic. The questionnaire contains 112 
questions and is meant to allow the students to determine by him or her what is the level of their own 
talents, potentials and intelligences. Sixty QFB students were tested. The results were scrutinized in 
relation to sex, age and scores obtained thus far during their university studies. A chi square test was 
used to analyse our results, which will serve to determine the personal status of intelligences 
development from our students. These results will also give us an opportunity to discuss with our 
students which are the areas of individual intelligence that require more attention and to assist them 
with academic activities that will help them to increase their development. 
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1 INTRODUCTION 
To build up vocational identity is a complicated process of personal development that may take as 
long time as it takes to obtain a professional degree, or even longer. This process has several steps, 
with progressive levels of knowledge that require increased motivation and abilities enriching the 
students’ personality and aptitude for making decisions. The educator’s labour is important in this 
process, helping the students to develop their intelligence with intuition, creativity and innovation. 
Teachers must be aware of their compromise to assist the students, not only with the acquisition of 
knowledge but also with their development towards independence and professional capacity.  

Many authors have defined intelligence in different ways [1]. Although difficult to define, it is generally 
accepted that intelligence is more than accumulated knowledge. The importance of race, sex, 
inheritance, emotions and cognitive and physical abilities has been debated since ancient times as 
critical factors for intelligence. It has been typically understood in modern times like a person’s ability 
to adapt to the environment and to learn from experience [2]. Recently, it has also been proposed that 
there are several types of intelligence, which vary among individuals, and contribute to make them 
distinctively different [3]. This concept of multiple intelligences seems quite important for education 
and professional development. Therefore, we applied a diagnostic test to investigate the multiple 
intelligences profile from our students following the Chemistry Pharmacology and Biology (QFB) 
curricula at the Faculty for Higher Studies Zaragoza (FES-Z), UNAM. This test allows self-evaluation 
of multiple intelligences, and will help us as academic tool to better assist them in their personal and 
professional development. 
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1.1 Intelligence 
Intelligence is usually defined in the dictionary as the ability to acquire, understand, and use 
knowledge. Intelligence may also be the ability to reason and create ideas and judgements. 
Intelligence has been historically defined from different points of view, physical, philosophical, 
psychological and functional, but not any of them has been adequate enough. However, many of them 
have not been entirely abandoned. Instead, distinguished thinkers, scientist and philosophers have 
contributed to develop the concept and definition of intelligence. For instance, the integrated 
conception of sentient intelligence by the contemporary philosopher Xavier Zubiri [4] is important to 
mention as a crucial argument. Equally important is the theory of successful intelligence, also known 
as the triarchic theory from Robert Sternberg [2,5], since it comprises three sub theories about 
intelligence components, novelty and automation of information processing, adaptation, shaping and 
selection, as follows:  

• Componential theory. Components of intelligence are related in various ways. The different 
components are closely related but only metacomponents can directly activate and receive 
feedback from the other components. All control passes directly from the metacomponents to 
the system. All information passes directly from the system to the metacomponents. The 
acquisition of information may thus affect the performances that can be executed with this 
information. Therefore, the purpose of these interactions is to develop strategies that facilitate 
comprehension of problems. A proper selection, evaluation and judgement of facts permits the 
critical thinking that is necessary to solve the problems. 

• Experiential theory. It relates the personal experience with the performance of that person when 
selecting and processing information in order to interpret the environment. 

• Contextual theory. It associates the processing of information with personal aims and general 
needs. When the situation is a novelty, it is also necessary to integrate intuitive and creative 
abilities with the capacity to synthesize. In other words, this theory refers to balance between 
analytic, practice and synthetic intelligence.  

1.2 Multiple intelligences 
According to Gardner [6], intelligence is the capacity to solve problems. However, this capacity is 
based on several abilities. In fact, he proposes that there is not one but up till 9 types of intelligence, 
present in variable degrees that define personal capacities. Although each one of these intelligences 
is different and it is related to a personal aptitude, they may interact and complement each other. The 
resultant bio-psychological potential allows a particular processing of information that may be 
activated to solve problems or to create culturally useful products. The Multiple Intelligences (MI) are 
characterized by different elements, as described in Table 1 [6,7,8]. 

Table 1.  Elements characterizing Multiple Intelligences * 

Verbal-linguistic 
Written and spoken language, rhetoric, handling of codes and Information, explanation, 
metalanguage  (well-developed verbal skills and sensitivity to the sounds, meanings and 
rhythms of words).  

Logical-
Mathematical 

Logical and mathematical, calculation, planning, organization, Creation of Theories and 
Models, Scientific thinking (ability to think conceptually and abstractly, and capacity to 
discern logical and numerical patterns). 

Spatial-visual Generation of images and visual representations, design, planning and organization  
(capacity to think in images and pictures, to visualize accurately and abstractly). 

Bodily-Kinesthetic Problem solving, creation of products and coordination of body movements. Practical 
intuition  (ability to control one’s body movements and to handle objects skilfully)  

Musical Perception and production of music and art. Utilization of musical language and ability to 
handle musical instruments (ability to produce and appreciate rhythm, pitch and timber).  

Interpersonal 
Understanding, Comprehension, development of personal relations, Motivation, 
differentiation, communication and collaboration (capacity to detect and respond 
appropriately to the moods, motivations and desires of others)  
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Intrapersonal 
Self-recognition, Identification of emotions, Self-control, Self-regulation, Self-esteem  
(capacity to be self-aware and in tune with inner feelings, values, beliefs and thinking 
processes). 

Naturalistic 
Distinction and appreciation of natural resources (living beings, water, air, food, minerals, 
etc.), Experimentation, survival, well being, production of resources  (ability to recognize 
and categorize plants, animals and other objects in nature)  

Existential Sensitivity and capacity to tackle deep questions about human existence such as, What 
is the meaning of life? Why do we die? How did we get here?  

* Based in the theory of multiple intelligences from Howard Gardner, as described in Gardner 1983, Davis et al. 2011 
and Howard Gardner’s theory of multiple intelligences, available at http://www.niu.edu/facdev/_pdf/guide/learning/ 
howard_gardner_theory_multiple_intelligences.pdf   

The theory of MI has been analysed by many authors. Some have considered it a constructivist theory 
where intelligence and knowledge are considered a construction or adaptation, resulting from an 
active process of learning that leads to the construction of autonomous information within contextual 
limits [9]. Other criticisms on lack of validating data have originated a debate that goes beyond 
cognitive and developmental psychology, questioning its relation with education [10, 11]. 

Success as university student or even success in every day life may not have a direct relationship with 
intelligence, as it is simple considered as the sum of knowledge and abilities within one single area 
[12]. In addition, both knowledge and specific abilities are not static but fluctuating characters that can 
be increased or decreased by several conditions, such as age, personal health, activity, reasoning and 
supervision. Although The MI theory apparently has a psychological rather than academic background 
[13], it focuses on human cognitive processes that are very important within education. In our opinion, 
the MI theory is very accurate from the educational point of view, since every student has a unique 
personality and every student needs to be object of a particular educative action that is ideally oriented 
to his/her cognitive, social and sensible conditions. 

1.3 Multiple intelligences and Education 
Educators, entrepreneurs and sociologists, among others, have been motivated by the concept of MI. 
and new pedagogic and institutional procedures have been forwarded, based on this concept. Efforts 
have been to incorporate the concept of MI in various aspects of education. According to this theory 
[13], every person has a particular way to acquire knowledge and learn to solve problems, in relation 
to his/her personal level of MI. In consequence, educators need to know how to determine those 
levels that may be quite variable in different students and how to use that information to facilitate 
individual learning within groups of students at different level? 

Playing is part of learning since it may potentiate cognitive, affective and communication processes 
[14]. It is an activity that may help to integrate theory and practice when learning to understand and 
solve problems [15]. 

It is necessary to be able to identify the diversity of levels of intelligence and related capacities from 
students that have reached similar university status. Students that have very different MI may solve 
the same problem in different ways. Therefore, it is important to identify personal MI profiles, revealing 
individual differences of students in the same group [16]. Since such profiles will certainly change 
during their university studies, it is also important to repeatedly measure them and have them 
available during all the time that they remain at the university.  

There are several instruments to evaluate MI. Among them, the MIDAS scale, with a psychometric 
focus, is reputed as a rigorous, multidimensional, trans-cultural and practical instrument [17, 18]. 
Others equally important are the Teele Inventory of Multiple Intelligences, the Student Multiple 
Intelligence Profile, the Resources Availability Checklist, the Multiple Intelligences Profiling 
Questionnaire VII, the Inventory of Class Activities and the revised Multiple Intelligences Self-Efficacy 
Inventory (MISEI-R) [19].  
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2 METHODS 

2.1 Diagnostic method 
Our investigation has been done with diagnostic and quantitative purposes [20]. The studied 
population was formed by 2 groups of QFB students from the FES-Z. The first group comprised 7 men 
and 10 women from the fourth semester. The second group included 19 men and 33 women from the 
second semester. 

The study was performed without experimentation, applying the questionnaire known as the revised 
Multiple Intelligences Self-Efficacy Inventory (MISEI-R), which measures self-confidence from 
teenagers to successfully perform activities related to 8 MI, as described by Gardner [6]. The MI 
measured, are Logical-Mathematical, Verbal-linguistic, Musical, Spatial-visual, Bodily-Kinesthetic, 
Interpersonal, Intrapersonal and Naturalistic. MISEI-R comprises 112 items that are graded with a 1 a 
3 system.  

2.2 Statistic analysis 
The questionnaire was applied to the students by their supervisor and the information was analysed 
by comparison of the means from each one of the 8 elements using the two-tailed Student’s t test for 
unpaired samples. The Chi square test was used to analyse differences in MI between sexes.  The 
Pearson’s correlation coefficient was used to measure the statistical relationship between 2 
continuous variables (sex, MI and earlier grades at the FES-Z). The program SPSS, V 22 was used 
for computerised analysis. 

3 RESULTS AND DISCUSSION 
Results are shown in tables with the following shortened identification names: Logical-Mathematical 
(LOG-MAT), Verbal-linguistic (VER-LING), Musical (MUSI), Spatial-visual (SP-VIS), Bodily-Kinesthetic 
(BOD-KIN), Interpersonal (INTER), Intrapersonal (INTRA) and Naturalistic (NATUR). 

3.1 Students from the fourth semester. 
Four multiple intelligences (Logical-Mathematical, Interpersonal, Intrapersonal and Naturalistic) had 
means > 16, which were statistically significant (Table 2). Significant correlation (p ≤ 0.01) was found 
within 3 pairs of MI. Two of these pairs (Verbal-linguistic and Bodily-Kinesthetic) had 2 correlations, 
while Interpersonal intelligence had 3 correlations (Table 3). Men and women from the fourth semester 
had different scores in 3 cases (Logical-Mathematical, Musical and Bodily-Kinesthetic) but they were 
not statistically significant (Table 4). 

Table 2.  Multiple Intelligences from QFB students completing their fourth semester of professional 
education. 

 Age LOG-MAT VER-LING MUSI SP-VIS 

Media 21.36 17.92 a, e, f, g 15.73 a, b, c, d 12.38 b, e, h, i, j, k, l 15.10 f, h, m, n 

Standard 
Deviation 14.9 4.52 4.32 6.89 4.83 

 
  BOD-KIN INTER INTRA NATUR 

Mean 21.36 15.69 g, i, o, p 16.06 j, q, r 18.67 c, k, m, o, q 18.60 d, l, n, p, r 

Standard 
Deviation 14.9 3.93 3.96 3.64 4.72 

63.5 % of the subjects were women and 38.5 % were men, a - r: p ≤ 0.01 
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Table 3.  Correlation between multiple intelligences from QFB students  
completing their fourth semester of professional education. 

VER-LING 
INTER 0.575* 
INTRA 0.581* 

BOD-KIN 
SP-VIS 0.736* 
INTER 0.700* 

INTER  INTRA 0.631* 
* p ≤ 0.01 

Table 4.  Sex and Multiple Intelligences from QFB students  
completing their fourth semester of professional education. 

 n LOG-
MAT * 

VER-
LING MUSI * SP-VIS * BOD-

KIN INTER INTRA NATUR 

Men 19 20.32 16.21 12.2 16.95 15,58 15.74 18.84 18.31 

Women 33 16.54 15.45 12.48 14.03 15.76 16.24 18.58 18.76 
* α = 0.10 

3.2 Students from the second semester 
Four of the 8 MI analysed (Logical-Mathematical, Interpersonal, Intrapersonal and Naturalistic) had 
means > 16 (table 5). Another one, Musical intelligence had a mean = 12.00, which was also 
significant (p ≤ 0.01). Interpersonal, Intrapersonal and Naturalistic intelligences had 3 correlations, 
while Verbal-linguistic had only 2 correlations and Bodily-Kinesthetic one correlation (Table 6). Sex 
differences were also found in 2 cases (Verbal-linguistic and Musical; Table 4). 

Table 5.  Multiple Intelligences from QFB students completing  
their second semester of professional education. 

 Age LOG-MAT VER-LING MUSI SP-VIS 
Mean 18.47 16.76 c, d 14.82 a, b 12.00 c, e, f, g, h 14.06 d, i, j, k 
Standard 
Deviation 0.515 3.63 4.56 3.84 3.47 

 

  BOD-KIN INTER INTRA NATUR 
Mean 18.47 15.53 e, i, l 16.18 f, j 17.94 a, g, k 18.18 b, h, l 
Standard 
Deviation 0.515 3.74 4.30 4.15 4.14 

58.8 % of the subjects were women and 41.2% were men, a - k: p ≤ 0.01, b, d, I and l: p ≤ 0.05  

Table 6.  Correlation between multiple intelligences from QFB students  
completing their second semester of professional education. 

VER-LING 
INTER 0.585 a 
INTRA 0.658 b 

SP-VIS 
BOD-KIN 0.685 c 
NATUR 0.516 d 

INTER 
INTRA 0.649 e 
NATUR 0.531 f 

INTRA NATUR 0.521 g 
b, c, e:  p ≤ 0.01, a, d, f, g:  ≤ 0.05 
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Table 7.  Sex and Multiple Intelligences from QFB students completing their second semester of 
professional education. 

 n LOG-
MAT 

VER-
LING * 

MUSI 
* 

SP-
VIS 

BOD-
KIN INTER INTRA NATUR 

Men 19 17.3 11.7 12.4 13.8 14.4 12.7 14.9 17.6 

Women 23 16.4 17.0 11.7 14.2 16.5 18.5 20.1 18.6 

* α = 0.05 

Both groups of students had higher means in 4 of 8 MI (Logical-Mathematical, Interpersonal, 
Intrapersonal and Naturalistic). However, it is important to consider that the scores obtained may be 
influenced not only by the socio educative environment but also by the intellectual environment where 
the study is performed. Hernández et al. [21] affirm that the Verbal-Linguistic, Logical-Mathematical, 
Spatial-visual and Naturalistic intelligences are essential within the academic environment, while the 
Musical, Bodily-Kinesthetic, Interpersonal and Intrapersonal intelligences, are not. It is evident from 
these results that there are predominant intelligences in our groups of students and we should, as 
their educators and supervisors, make an effort to cultivate these types of intelligence. 

Results from both groups also have lineal correlation between some pairs of MI, such as Bodily -
Kinesthetic and Spatial-visual (r = 0.736, Graph 1) and Bodily-Kinesthetic and Interpersonal (r = 0.700; 
Graph 2). A low Bodily-Kinesthetic MI goes together with a low Spatial-visual, whereas a high Bodily-
Kinesthetic MI is coincident with a high Spatial-visual (Graph 1). A low Bodily-Kinesthetic MI goes 
together with a low Interpersonal, whereas a high Bodily-Kinesthetic MI is coincident with a high 
Spatial-visual (Graph 2). These MI are required for a good development of practical abilities, such as 
those required for experimental activities, solution of problems, mechanical coordination, creation of 
images and graphs. Our results seem to indicate that the association between these MI may also be 
essential [21]. In addition, our data also show that students from the second semester have similar 
scores and association of MI as the students from the fourth semester, exhibiting coincidental low or 
high Bodily-Kinesthetic MI goes together with low or high Spatial-visual (Graph 3).  

 
Graph 1. Correlation between Bodily-Kinesthetic and Spatial-visual intelligences from QFB students 

completing their fourth semester of professional education. 
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Graph 2. Correlation between Bodily-Kinesthetic and Interpersonal intelligences from QFB students 

completing their fourth semester of professional education. 

 
Graph 3. Correlation between Bodily-Kinesthetic and Spatial-visual intelligences from QFB students 

completing their second semester of professional education. 

4 CONCLUSIONS 
This is an instrument that motivates the students to value their educational program and the necessity 
to develop specific abilities and competences. When students reach these considerations, they may 
develop better self-esteem, collaboration capacity and leadership [22, 23]. Better knowledge of their 
own MI capacities may help them also to eliminate conduct problems and to increase their capacity to 
learn. 

The obtained information becomes a didactic tool to identify the topics that are more adequate to 
address with our students. It will also be helpful to the teachers to develop their own style and 
competence beyond the traditional role of knowledge conveyors and facilitators.  

Different intelligence profiles are not necessarily better or worst than others. Every type of intelligence 
have its own area of specialization. The autonomy of every MI is also essential for a proper 
development of socio cultural roles within the academic and professional environment.  
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