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Abstract
The present article has the purpose of understanding the dominant learning styles in distance post-graduate students, with the realization that learning styles represent characteristics of the individual, providing clues on preferences in the knowledge construction process. The comprehension of the learning styles of the students is of extreme importance for teachers and tutors, once it permits direct the pedagogical mediation strategies concatenated to the learning preferences of the students.  From the methodological viewpoint, this article is a research of a quantitative approach using as a source of data a field research with non-intentional samples of 117 distance post-graduate students, in a Presence Support Center of a private Higher Education Institution. The data collection instrument used was the ILS – Index of Learning Styles questionnaire, of the Felder-Silverman model for mapping learning styles. The main studies demonstrate that the dominant dimensions of the learning styles in the sample of the research were the following styles: active (57%), sensorial (81%), visual (54%) and sequential (76%). The article concluded that a predominance of preferences for the active, sensorial, visual e sequential styles demonstrate the necessity for re-dimensioning the teaching strategies used in distance post-graduate courses.
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1 Introduction

The efficiency and effectiveness of the educational processes reflect on the development of effective skills in the student, as a result of the collection of knowledge acquired, abilities and aptitudes developed.  Indeed, this is one of the main challenges that educational institutions worldwide face in a scenario of constant, and also customary, changes.


It is recognized that the mere attendance to expository classes is not a successful learning strategy, because out of everything that is taught only a small portion is effectively learned, as pointed out by Baleche (2003). Successful teachers and tutors are those that invariably manage to enthuse students in the learning process, finding practical means of teaching that, in fact, reach out even the most reticent students.


Nevertheless, how does one reach students without knowing them? If the answer to this question is of maximum relevance to presence education, in the modality of distance education it takes on gigantic proportions, considering the amplitude and geographical dispersion of the students.  Nevertheless, distance education should not evade this duty, because the understanding of the learning styles of the students is an important took for teachers and tutors in the concatenation of a teaching style coherent with the learning preferences of the students. 


With this background, this study has the objective of analyzing the dominant learning styles observed in a group of students of a distance post-graduate course in a private higher education institution, in order to verify the most coherent teaching styles with the learning styles of the researched group. For this purpose, the Felder-Silverman model for mapping learning styles was used, defining the manners in which the students prefer to organize and control their process for the construction of knowledge (FELDER; SILVERMAN, 1988).
The research methodology used in this investigation is configured as a quantitative approach and operationalized by means of an exploratory and descriptive research, whereby the collection of information contemplated both a literature review as well as a field investigation in a non-intentional and non-probabilistic sample of lato-sensus distance post-graduate students. The field research considered as dependent variables the four (4) dimensions preconized in the Felder Silverman (1988) model, with its dichotomous styles, these being: active versus reflective style; sensing versus intuitive; visual versus verbal and sequential versus global.
2 Theoretical principles
Understanding as learning styles the form in which each individual prefers to learn, resulting from concepts of typology of personality, related to the individual form of obtaining, retaining, processing and organizing knowledge.  Once we have different characteristics, the manner in which the information is transmitted shall be more effective for one group than to another (LOPES, 2002, ROSARIO, 2006). 

Corroborating with this approach, DeBello (1990) comments that we have many theories and definitions for learning styles, with similar terms and different methods, nevertheless, after having evaluated the theoretical contributions the author proposes a comprehensive definition for learning styles: “learning style is the way people absorb, process, and retain information” (DEBELLO, 1990, p. 1).

Thus, understanding the learning preferences of the students offers the teacher the possibility of promoting guided teaching strategies, using pedagogical mediation techniques capable of promoting a more effective and long-lasting learning process and, above all, directing the teaching learning process to the specificities of a certain type or group of students (KURI, 2004).
Despite the high quantity of existing models, literature has privileged the use of four (4) models more widely used in researches of this nature, these being, Kolb (1984), Myers & Briggs, Grasha & Riechman  and the Felder & Silverman (1988). Almeida (2010) suggests that the Felder-Silverman model was prepared based on observations in the school environment, being the most adequate for education institutions, hence this was the model used in this investigation.  
In the Felder-Silverman model the learning styles contemplate four dimensions related to the manner for grasping, perceiving, organizing, processing and understanding the information by the individual. The preference for perception of information constitutes a dimension of the style of learning and covers the sensorial versus sensitive dichotomous styles; the sensorial perceive more easily external signals, sounds, physical sensations and the intuitive students are more attentive to insights from specific information, being capable of interpreting symbols and texts more quickly than the sensorial types (FELDER; SILVERMAN, 1988; ALMEIDA, 2010).  

The dimension related to the preference for grasping the information from the Felder-Silverman model leads us to the dichotomous style denominated visual versus verbal, in other words, students with visual preference grasp preferably information in the form of diagrams, sketches, flowcharts, outlines, demonstrations and the verbal students prefer to grasp the information by means of the spoken word, sounds, etc., using the channel of listening (FELDER; SILVERMAN, 1988; ALMEIDA, 2010).  

Preference in the processing of information is one of the dimensions of the Felder-Silverman model and includes the active versus reflective learning dichotomous learning style. While students with active styles process better the information through experimentation, execution of some activity, reflective student prefer to understand to experiment, delay beginning the proposed activities and prefer individual work (FELDER; SILVERMAN, 1988; ALMEIDA, 2010).  

The last dimension of the Felder-Silverman model brings us to a preference for the form of comprehension, expressed by the dichotomous style of learning as global versus sequential where the student with a global style needs an ample view of the whole content to understand, while the sequential style learns better when the contents are presented in a linear manner (FELDER; SILVERMAN, 1988; ALMEIDA, 2010).  
Table 1:  Cognitive Learning Styles of the Felder – Silverman Model
	Dimension
	Learning Style
	Description and indicative of teaching styles

	Processing

	Active
	Learn through active experimentation; understand the information more efficiently through discussion and application of concepts.

	
	Reflective
	Need some time alone to think and reflect on the information obtained.

	Perception
	Sensorial
	Prefer to deal with concrete situations, data and experiments

	
	Intuitive
	Intuitive learners and innovators, they like to deal with concepts, theories and abstractions.

	Grasping or Feeding
(Input)
	Visual
	Learn more easily through figures, diagrams, flowcharts, films and demonstrations.

	
	Verbal
	Understand the information better when transmitted through spoken words.

	Comprehension

	Sequential
	Learn better when the concept is expressed in a continuous sequence of difficulties and complexities.

	
	Global
	Multidisciplinary, learn in great leaps, dealing in a random manner with the contents.


Source: Adapted from Felder- Silverman (1988); Dias, Gasparini-Kemczinski (2009)

Table 1 summarizes the four dimensions of the Felder-Silverman (1988) learning style model related to possible teaching styles. The authors Felder & Silverman (1988) clarify that the styles are not convergent and should be considered as complementary poles to originate a dimension of the information.  Therefore, students have all styles in different intensities, and abilities needing development, where it is necessary that the teachers and tutors prepare teaching plans capable of exploring the preferred learning styles of the students as well as permitting the development of those styles that are not preferred, instead of fitting them into rigid and pre-established categories, as alerted by Almeida (2010). 
3 Research Methodologies
The investigation was delimited to the environment of post-graduate students, registered in distance courses, in a presence support center of a private higher education institution, authorized and recognized by the Ministry of Education. The post-graduate courses of the analyzed institution comply with the regulatory standards prevailing in the country.
Na intentional sample of 117 students was selected, of which 80 students of the female gender and 37 males, with ages between 23 and 69 years, with the information having been collected between the months of February to March 2013.  The following criteria were established for inclusion of the students in the sample:  registered in a distance post-graduate course of the institution; acceptance to participate in the research and correct answers to the questions of the research instrument. 

The survey technique was used to identify the dominant learning styles of the distance post-graduate students in the analyzed sample, applying the ILS – Index of Learning Styles questionnaire, prepared by Felder & Silverman (1998) and used as a basis for mapping their model. 

The Felder-Silverman model was elected because it is a recognized instrument, directed towards the identification of learning styles in adults, of easy comprehension and prepared based on observations of the school environment, being the most adequate model for educational institutions.  Additionally, the ILS data collecting instrument has free access for compilation of information on the website of North Caroline State University – United States, presenting in literature a wide usage in correlate educational researches. 
3.1 Results and discussions
The compiled collected information resulting from the application of the ILS questionnaire was grouped in accordance with the four (4) dimensions and their learning styles preconized in the Felder-Silverman model, in other words, in relation to the form of processing the information (active/reflective); preferential manner of perceiving the information (sensorial/intuitive); form of receiving the information or input (visual/verbal) and the preferred mode of understanding the information (sequential/global). Graph 1 synthesizes the general information obtained in the researched sample.
In an overview, it is possible to verify that the researched sample presents as dominant learning styles, active (57%), sensorial (81%), visual (54%) and sequential (76%), although a tendency for equilibrium in the styles active/reflective and visual/verbal can be observed. 

        Graph 1: Learning Styles - Felder-Silverman model
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The results obtained confirm the data obtained by the research performed by Rosário (2006) in a sample with 449 higher education students and pointed out as dominant styles: active (63.5%), sensorial (82.7%), visual (71.0%) and sequential (52.4%). Furthermore, the researchers Belhot, Freitas and Dornelas (2005) presented similar results in a sample with 123 graduate students with dominant styles: active (60%), sensorial (72%), visual (78%) and sequential (45%).


As far as the pedagogical strategies consistent with the dimension related to the preference for obtaining information in the active versus passive styles, it was observed that for students with active styles (57% of the students), teachers and tutors should privilege the use of strategies promoting the engagement and practical application of the information, inducing the students to action. Thus, the use of games, learning methodologies based on the solution of problems, researches, group discussions, etc. is opportune. On the other hand, the students with reflective styles (43%), prefer to obtain information in an introspective manner, thinking and pausing periodically on what they have learned, privileging the “see” and “listen”  with techniques such as case studies, question and answer methods and the use of digital magazines and newspapers, internet research, etc.
In the dimension related to the preferential manner of perceiving the information, with the sensorial versus intuitive learning style, there were also challenges for the teachers and tutors in distance education.  It is important to observe that for the students with the sensoria style (81% of the sample) the pedagogical strategies should contemplate specific facts and clear procedures, once the preference of these students is guided to practical work, since they tend to be concrete and methodical and have a greater perception for information related to data and experimentation. Regarding the intuitive style (19% of the sample); these tend to perceive the information in an abstract manner, discovering possibilities and establishing relations. Once they assimilate easily new concepts, strategies of pedagogical mediation promoting the search and correlation of information are welcome, such as case studies, games, simulations, discussions, etc.
Concerning the preference for perception of information, or the sensorial channel in which the information is perceived more clearly, the sample analyzed revealed equilibrium between the visual (54%) and the verbal (46%) styles.  In this case, teachers and tutors of the distance modality need to implement pedagogical strategies that stimulate the preferred channel of the students, mixing audio-visual resources with verbal explanations. In this manner, for such students, the information best perceived and memorized is the one that stimulated the visual sensorial channel, such as figures, diagrams, flowcharts, demonstrations, films, among others, conciliated with written or spoken explanations, extracted from discussions or verbal explanations.
In the dimension related to the form of understanding the information, the research with the students revealed predominance for the sequential style (76%) versus global (24%).  Once most of the students demonstrated preference for the sequential style of understanding, the pedagogical mediation strategies should contemplate linear processes for solution of problems and exposition of the subject by degrees of difficulty and complexity. 

4 Final considerations

The learning styles are constituted by the manner in which the students prefer, absorb, process and retain the information, therefore, it is up to the teachers and tutors to promote strategies of pedagogical mediation with their respective teaching techniques combined with the preferred styles of their students.

The field research with 117 distance lato sensus post-graduate students revealed that these students present the following learning style preferences: active (processing dimension), sensorial (perception dimension), visual (input dimension) and sequential (comprehension dimension). It is recognized that such categories are not stanches, because the individuals all have styles in different amplitudes, making it necessary for the teachers and tutors to explore the preferred styles of the students and, at the same time, develop latent abilities in the non-preferred styles.
As a possibility for continuity of this investigation, we recommend that the mechanisms for interaction offered by the researched institution to the students be evaluated, which are facilitators for the distance education process, in order to verify to what extent these coadunate with the learning styles presented by the students.
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