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Abstract— The following paper proposes the development and construction of a student model for a virtual education 

system applied to so those student characteristics that affect the learning process in mathematics courses will be modeled at 

a higher level; assigning each user the more attached to his personal characteristics and needs and then listing, update this 

information through interaction with the system itself. For creation of the student model took into account the various 

parameters proposed in the literature including learning style is the constant in the models. Learning styles are 

characterized by representing the behavior of each person in the learning process and determine how to use a strategy and 

method for learning; so this is one of the main variables of our model. With this variable the first classification of the 

profiles of student learning is done. The following article shows how to discover the predominant learning styles among 

students to absorb a strategy independent and individualized learning special, using the test designed by Felder and 

Silverman (2004, Index of Learning Styles (ILS)) for it. Test results applied to students in this way to personalize learning 

and provide students with the most suitable to their profile in order to achieve better student achievement study strategies 

are presented. 

 
Index Terms— Learning styles, Student model, Student profile.  

I. INTRODUCTION 

In University Center Valle of Chalco have reported some problems learning in the subjects related to the area of 

mathematics, test scores are mostly disapproving. The educational model applied, is competence based instruction 

but it is the traditional way; i.e it follows the seeing the teacher as the focus of the teaching, he decides what and 

how to learn the student, the same information to a group of students is not operated taking into account their 

individual characteristics, so that; as stated [7], education must adapt their structures and teaching methods to new 

requirements to provide a participatory and creative education where they take into account each student because 

they are different and therefore have different ways of thinking and grasp information. 

 

The information technology and communication have contributed to universal access to education; this has allowed 

the free development of cognitive activities in various areas of study and aimed at students with different levels of 

knowledge. Virtual education provides a platform for an easy access to information and educational content 

currently have tried to build virtual education systems involving the behavior of students among which we mention 

the intelligent tutoring systems (ITS), they have tried to simulate a human tutor and optimize the learning process of 

each student to customize [8]. To accomplish this, the systems require a module called student model, which is a 

fundamental part of  ITS since it represents the state of knowledge of the student [3]. 

 

The student model should contain information such as a description of the individual student knowledge, learning 

skills, personal strengths and weaknesses. When you want to create a model to represent and guide a student there 

are different features to consider, one of which is the learning style [2]. We observed and analyzed the different 

models of the student in the ITS (see Table I) and we find that a constant in all of them is that characteristic by 

which this work will focus on the use of an instrument designed to assess learning styles to understand behaviors of 

students in the teaching-learning process and define the type of action that may be more effective at a given time. 

The model of learning styles Felder is one of the most widely cited papers regarding the topic models. 

II. MATERIALS AND METHODS 

All theories of learning styles offer an instructional and psychological basis, but not all approach pedagogical 

principles being sought. Models based on constructivism can be very useful among which the most widely tested 

are those proposed by Mumford, Dunn and Dunn and Felder [1]. The most appropriate model for this project is 
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proposed by Ferder and Silverman (FSLSM) for their wide application in educational systems and in the field of 

Engineering and Computer Science. The first proposal made in 1988, had 10 learning styles students specifically 

identified in the area of engineering. In 2001 Felder reduced model only 8 learning styles. 

 

The Felder and Silverman model [6], allows to categorize students according to their ability to process, collect, 

receive, organize and understand information and classifies learning styles from four dimensions, which are related 

with the answers that can be obtain the following questions; 

 

1. Which type of information perceived better student? Sensory or Intuitive? 

2. What mode through which most effectively perceived sensory information? Visual or Verbal? 

3. How the student prefers to process information perceived? Active or reflexive? 

4. How does the student understand? Sequential or Global? 

The FSLSM model has been the outcome of a research project many years. It was designed with dichotomous 

dimensions that may be particularly important when applied to the field of education sciences and computer 

assisted learning. From these approaches Richard Felder developed an instrument, the Index of Learning Styles 

(ILS) in 1996 supported the work of Felder and Silverman in 1988 this model has certain similarities with three 

other models of learning styles. Kolb model and other two models, one based on the Myers-Briggs indicator and 

the other a Herrmann instrument application based on the specialization of the hemispheres of the brain [9]. 

Felder's model is a mixed model that includes some other learning styles models. 

 

At this stage of the project we worked on the validation of the instrument collection ILS data, which is based on a 

questionnaire of 44 questions that inquire about behaviors, attitudes and preferences of students in certain 

situations or circumstances [5], of this way to get students rated with the profile of initial learning or cognitive 

parameters under four scales (active / reflective, sensory / intuitive, visual / verbal, sequential / global). These 

dimensions are based on the most important within the field of learning styles considered, and are independent of 

each other. This instrument allows categorizing students according to their ability to process, collect, receive, 

organize and understand information. 

 

Under these principles the learning styles test to 31 students of the University Center Valle of Chalco Career 

Computer Engineering fifth semester was applied; of which 30% are women and 70% are men between 19 and 21 

years old. Was also applied to students of the Telesecundaria Emperador Cuauhtemoc No.598 second grade; 50% 

of them are men and 50% are women aged between 13 and 14, giving a total of 43 people. With the aim of obtain 

information on the characteristics, attitudes and behaviors of the individual student and determine the preferred 

way of learning. 

 

Data collection began with a pilot group of 12 students Telesecundaria Emperor Cuauhtemoc No.598 in order to 

make adjustments to the data collection instrument, its implementation allowed us to determine that the 91.7% of 

participants understood the information requested (see Table II), this situation offered the feasibility of collecting 

information with the entire population under investigation (31 students studying computer engineering). 

 

Felder and Silverman (1988) describe learning styles using scales ranging from 11 to -11 points for each dimension 

(including only odd values). Should be noted that Felder and Silverman (2001) consider preferences and trends, 

that is, even a student with a strong preference for a particular learning style can act some / many times differently.  

The preference for each dimension is expressed as the result of the responses ("a" or "b") at 11 which define issues. 

The 11 questions that define each dimension are dichotomous (if you answer the letter "a" in the eleven questions 

get -11, and if you answer "b" will be 11). The result is the subtraction of responses "b" responses "a" and can vary, 

as mentioned, between -11 and 11. 

 Negative ratings refer to active, sensory, visual and sequential style.  

 Scores positive opposites in every dimension; reflective, intuitive, verbal and global.  

 The scores are interpreted according to three levels of priority: low, medium and high. 

 A score between -3 and 3 (-3 to -1 and from 1 to 3) indicates a low or balanced preference.  

 A score -7 to -5 and 5 to 7 show a preferred medium.  
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 A score between -11 to -9 of 9-11 high preference. 

 

If each student has a particular combination of preferences and abilities; the end thrown particular learning style 

(see Table III).  

 

The data collection instrument was developed under a web platform and object-oriented programming with Java; 

student records are stored in a MySQL database (see Fig. 1, 2 and 3). 

III. RESULTS AND DISCUSSION 

To identify the preferred learning style of each student, the Learning Styles Inventory Felder and Silverman scored, 

considering the highest score of the four bipolar response scales (Active-Reflective, Sensory-Intuitive, 

Visual-Verbal and sequential-Global). 

 

The questionnaires were administered in a single session that lasted about 30 minutes. The results from this survey 

are shown in Table 3, here the learning styles of students and the preference for each recital preference 3 ranks are 

represented, so you can see that for the style: 

 

  Active - Reflective, 25 of 43 students have an appropriate balance, 17 have a moderate preference, y 1 a 

very strong preference to assets (see Table IV). For this type of style is to be of the 43 students are more 

active than reflective, it can be seen that are 31 to 12 active and reflective in both cases most have an 

appropriate balance.  

 

  Sensory - Intuitive, in this style were obtained, 27 students with balanced preference, 14 moderate and 2 

with very strong preference towards the sensitive preference. This profile can be noted that 29 of the 43 

students more intuitive sense that because of the latter are only 14, which in both cases most have a 

balanced preference (see Table V).  

 

  Visual - Verbal, 20 students have an appropriate balance, 14 moderate and 9 preferably a strong 

preference for the visual (see Table VI). Here we see that the majority of students present balanced and 

moderate preference, tend more toward the visual than verbal.  

 

  Sequential - Global, most of the students belong to the range between the balanced preference, taking 23 

of 43; moderate preference in 16 and only 4 with high preference towards it Sequential. Moreover it can 

also be seen clearly that are sequential standard because it has 29 to 14 students (see Table VII). 

 

As for the computer system, primarily the collection of personal data of the student and then test the application of 

learning styles in order to thus obtain the student's learning profile is which will optimize the learning process of 

each students considering teaching strategies that suit their learning preferences.  

 

When the student enters the system for the first time, it must provide personal information such as full name, 

account number, race, date of birth, gender and email. Personal data are aspects that identify each student in the 

system. These data are static and unique, the user capture once through a registration form (see Fig 1), which is also 

asked to enter a username and password, this is subsequently used it to enter the system from the "system Login" 

page (see Fig 2). Once I provide the user data and start meeting should begin the test of learning styles (see Fig 3). 

When you finish answering the test, you will provide the same results, indicating the learning strategy best suited to 

their preferences (see Fig 4). 

A. Tables and Figures 

Table I Comparative student models 

 
VARIABLES / AUTHOR  González 

(2008) 

Santos 

(2009) 

Cataldi 

(2012) 

Vélez 

(2009) 

Huapaya  

(2009) 

Barrientos 

(2012) 

Conejo  

(2001) 

Peña 

(2005) 

Personal information  * * * * * * * * 

Emotional state * *       
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Environmental Context  *        

Learning styles  * * * * * * * * 

Personality  * *       

Academic History  *  * *   *  

Level of competition     * * *   

Psychological profile  *  *      

History of use of the system  * * * * * * * 

 
Table II Percentage of participants who understood the information requested 

 
Tiempo en responder test Total de alumnos Porcentaje de alumnos 

8- 10 minutos 11 91.7% 

11  - 15 minutos 1 8.3% 

 
Table III. Learning Styles obtained 

 

Learning 

Style 

Points obtained 

Preference Balanced 1-3 Preference Balanced 1-3 Preference Balanced 1-3 

Men Men Men Men Men Men Men Men TOTAL 

Active  10 5 15 9 6 15 1 0 1 

Reflexive  7 3 10 1 1 2 0 0 0 

Sensory  11 6 17 7 3 10 2 0 2 

Intuitive  5 5 10 5 4 9 0 0 0 

Visual  10 5 15 8 4 12 7 2 9 

Verbal  3 2 5 2 0 2 0 0 0 

Sequential  7 6 13 11 2 13 2 1 3 

Global  5 5 10 3 0 3 0 1 1 

TOTALES 58 37 95 46 20 66 12 4 16 

 
Table IV Result Active – Reflective 

 

Learning Style Points obtained 

Preference Balanced 1-3 Media Preference 5-7  Added Preference 9-11 

Men  Women  TOTAL Men  Women  TOTAL Men  Women  TOTAL 

Active  10 5 15 9 6 15 1 0 1 

Reflexive  7 3 10 1 1 2 0 0 0 

 17 8 25 10 7 17 1 0 1 

 
Table V Result Sensitive – Intuitive 

 

 

Learning Style 

Points obtained 

Preference Balanced 1-3 Media Preference 5-7  Added Preference 9-11 

Men  Women  TOTAL Men  Women  TOTAL Men  Women  TOTAL 

Sensitive 11 6 17 7 3 10 2 0 2 

Intuitive 5 5 10 3 1 4 0 0  

 16 11 27 10 4 14 2 0 2 

 
Table VI Result Visual - Verbal 

 

Learning 

Style 

Points obtained 

Preference Balanced 1-3 Media Preference 5-7  Added Preference 9-11 

Men  Women  TOTAL Men  Women  TOTAL Men  Women  TOTAL 

Visual 10 5 15 8 4 12 7 2 9 

Verbal 3 2 5 2 0 2 0 0 0 

 13 7 20 10 4 14 7 2 9 
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Table VII Result Sequential – Global 

 

Learning 

Style 

Points obtained 

Preference Balanced 1-3 Media Preference 5-7  Added Preference 9-11 

Men  Women  TOTAL Men  Women  TOTAL Men  Women  TOTAL 

Sequential 7 6 13 11 2 13 2 1 3 

Global 5 5 10 3 0 3 0 1 1 

 12 11 23 14 2 16 2 2 4 

 

 
Fig. 1 Registration Form Student Data 

 

 
Fig. 2 Login System 
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Fig. 3 Learning Styles Test 

 
Fig. 4 Results Styles Test 
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IV. CONCLUSION 

It is useful to determine the students' learning profile to bring the planning, strategies and guide the learning of each 

student. The prototype system shows a more efficient way of collecting data and when applied manually response 

time is between 20 and 30 minutes processing information to determine learning style is between 2 and 3 minutes 

for each questionnaire with no change in the system allows for a capture process by students between 10 and 15 

minutes and the results are immediately displayed showing the student what kind of learning style defined and what 

information is the most suitable for use school. 
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