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Abstract: Most of the successful conventional E-learning system lack of automatic detecting of learner learning style based on 

their preference. An Automatic approach marked as a better approach to characterize learning style because it is based on real 

student behavior. The purpose of this study is to propose a new literature-based method (Automatic approach) using intelligent 

agents to identify learner's learning style based on behavior using Felder-Silverman Learning Style Model (FSLSM). The new 

method implemented in new developed LMS. After obtaining the proposed method result, the result validates and compared 

with Felder-Silverman Learning Style Model questionnaire (ILS) and García method .After comparing the proposed method with 

the results of previous studies, the researcher got satisfactory results on precision percentage and the lowest percentage in the 

results was 66.6 %. 
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Introduction 

There are many activities in the field of learning, activity such as experimentation, problem Solving 

and interpretation. However, learning theories divided into three sections according to A. Ertmer and J Newby 

(2008): first the constructivism theory which accentuates that the learner should be active by choosing the 

way he/she prefer, second the cognitive theory which is related to the changes in learner understanding that 

outcome from learning and third the conventional classroom which is called face-to-face learning. The 

traditional way is based on instructor control in the class room, materials, assignments, and exam, where the 

knowledge transferring from the expert or instructor to the student. 

Learning process efficiency of learning styles (LS), or learning preference have been considered since 

the seventies. With the advent of various learning style model. However, Q. Dung and Adina (2013) accept 

that each learner has a particular learning style. However, each learner should be provided with appropriate 

learning style based on his/her preference even in traditional face to face class or LMS. Therefore that improve 

the learning process and help a learner to learn better. Some learner's find a specific learning style easy such as 
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video or listening. On another hand, some learners find the same LS difficult to go through Q. Dung and Adina 

(2013). 

These days, in spite of the development of science and technology, especially in the field of learning 

management systems (LMSs) have various features such as controlling timetable, attendance, and track 

assignment. But most of the LMSs have the same way to provide student learning material without taking into 

account individual differences between learners in learning style. Each learner has different learning style, but 

the learner cannot take advantage of his/her LS preference when using LMS. Because of lacks LMSs to identify 

the learning style. Due to the static option in LMS when users have various learning styles preferences, 

Developers are taking up the challenge to develop new options in LMS to suit user learning preferences. Q. 

Dung and Adina (2013) 

Adaptive learning is computer-based or online educational system that changes the course material 

(adapt) the system to the learner based on preference Dreambox (2017). According to Brusilovsky and Peylo 

(2003), adaptive learning is online educational system computer application based to adapt the courses or 

subject presentation based on what they prefer. On the other hand, the intelligent agent detects learner 

learning style automatically then delivers adaptive courses or material to the learner. Moreover, this study 

aims to detect (automatically) learner learning style, based on preference using an intelligent agent. The 

benefit of finding learner LS then deliver an appropriate lesson that matches learner LS. 

Purpose of Research 

The purpose of research is to develop an online prototype of LMS Learning Management System, able 

to detect student learning style (LS) automatically by an intelligent agent by tracking the behavior of learner 

during taking courses. To provide learner LS to the tutor to be able to deliver courses or lessons to a student 

based on his/her learning style that detected by the system. 

Problem 

The LMS focus on instructor„s services and courses scheduling to be provided to students on time. 

Without consideration Individual differences among students in learning style and deliver materials to the 

learner in an appropriate way based on his/her preference. 

determination of learner learning style is one of the challenges in the design of learning systems 

(LMS) Graf and Kinshuk (2006).  Moreover, each learner has a different preference. Most of learning systems 

provide the same learning style for all learner with little adaptively and With no, consideration of learners 

characteristics Graf and Beate (2005). Therefore, that will affect learning efficiency. 
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Objective 

The objective of this thesis is to develop a new prototype of LMS to implement intelligent agent 

(reflex agent) that able to detect learner learning style based on learner behavior. The reason for developing a 

new prototype of LMS because of the difficulty of finding good documented open source LMS (web-based) 

and most open source commercial software. 

Tools and technology used 

PHP language used to develop this study project with JavaScript and jQuery. In addition, MySQL used 

for the database. 

Literature review 

1. A Concept for Identifying Learning Styles 
Felder-Silverman learning style FSLSM model (FSLSM): 

Learning Style (LS) means, the best way for learner to learn something. For example some learner 

learn quickly if lesson provided as video, and some learner by practical. Keefe (1979) defines learning styles as 

the “composite of characteristic cognitive, affective, and physiological factors that serve as relatively stable 

indicators of how a learner perceives, interacts with, and responds to the learning environment.”  

Felder-Silverman learning style model (FSLSM) Graf, Viola, Tommaso, & Kinshuk (2007) designed for 

classify learner learning style to four dimensions, each dimension having two opposite categories (such as 

Sensing and Intuitive). 

 
An example of learner ILS questionnaire result 

 

The purpose of FSLSM model is to detect learner learning style based on questionnaire called Index of 

Learning Styles (ILS)(1), consist of 44 questions. The goal from this model is to detect learner LS. there are 16 

                                                           

(1) An example of ILS questioner in the appendix. 
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type of combination of learning style out of the main four dimensions, each type of combination have 4 

Learning styles. There are condition to make combination of the LS: cannot combine any type of LS located in 

same group. For instance, this combination is not acceptable: (Active – Reflective – Visual – Global), because 

Active and Reflective are in the same group (Group1). The reason of previous combination, student cannot be 

in fact Active and Reflective Graf, Viola, Tommaso, & Kinshuk (2007). The main four dimensions as the 

following: 

A. Active – Reflective 

- learning by thinking (Reflective) and or doing(Active) 

- Active: like activity in class room 

- Reflective: they prefer work individually rather than groups  

- Able to work with group and or alone. 

B. Sensing – Intuitive  

- concrete material – abstract material  

- more practical – more innovative and creative  

- patient / not patient with details  

- standard procedures – challenges 

C. Visual – Verbal 

- learning from images and or words 

D. Sequential – Global 

- learn in large leaps , learn in linear steps 

- learner good in using partial knowledge 

In this manner, why we should detect LS automatically while it can be obtain by ILS 

questionnaire? Because the conventional ILS: 

- It is depend on learner mode during conduct ILS questionnaire. 

- Lack of learner motivation. 

- The learner may results influence by other learner. 

- Learner LS may changes from time to time. So the ILS not dynamic. 

- Literature-based approach LBM 

- Literature-based method is a way in identifying learning styles by tracking students„ behavior and 

interactions while using LMS. The advantages of using LBM is it can detect changes in learner LS 

during the course and data can be collected from any course that is incorporated in the LMS. 
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2. Rule-Based: 

Rule-Based in AI means, a system take action based on pervious store Knowledge by human. Many of 

the research and studies applied Rule-Based techniques such as education Cutler & Turk (1998). Moreover, 

many fields in computer science area, applied this technique such as AI application together with computer 

aided system, expert system Belle, Ji, Chen, Huynh, & Najarian (2014) and decision support system Musen, 

Middleton, & Greenes (2014). However, Rule-Based general term needs to be detailed. For example, is the rule 

applied once or continuously and how it is work? Therefore, this study will use Model-based Reflex Agents. 

 

3. Artificial Intelligence in Education: 

AI has many applications such as (ES) Expert System, Natural Language Processing, Speech 

Recognition, Computer Vision, Automatic Programming and Robot. The alternative way to powerful AI are by 

meditation of human perception and search how to support it in difficult and compacted situation. For 

example, fighter aircraft commander may need help from intelligent systems to support the commander to 

control the highly complex aircraft. Which is cannot controlled without assistance from intelligent systems. 

The purpose of these methods are not to work stand-alone, but it for purpose of cognitive-improvement to 

support human in several tasks. In the field of medicine, for example, artificial intelligence systems used to 

support health workers while on duty, in certain tasks based on the deliberation of data and knowledge. 

Artificial intelligence system may work within an electronic medical system, for instance, and alerts the 

clinician when he discovers indicators against the therapeutic plan. According to Norvig & Russell (1995) 

intelligent agent IA definition is 'An agent is anything that can be viewed as perceiving its environment 

through sensors and acting upon that environment through effectors'. Which mean it is able to take action as 

Autonomous without completely relying on built-in knowledge. Moreover, the General purposes of intelligent 

agents are to help humans in doing some routine tasks. Thaiupathump (1999). IA interact with environment 

by giving actions based on the precepts from environment via sensors.  

The concept of learning style is not new in education field. The first appearance of this concept was in 

the 1960s Coffield, Moseley, Hall, & Ecclestone (2004) & Dag & Gecer (2009). Since that time, this concept has 

a direct relationship between the development of education and technical development of education 

including feature of online adaptive learning figure 3 Akbulut & Cardak (2012) & Dung & Florea (2012). In 

addition, there are two ways to detect learner styles, first is the conventional way static approach by applying a 

questionnaire to learner such as Felder–Silverman Learning Style Model (FSLSM). The problem with static 

approach that the learner are not interested to fill the questionnaire and the results depend on learner mode 

(Pham & Florea, 2013). Second is automatic way such as (1) Literature-based approach which is based on 



  Journal of Engineering Sciences & Information Technology - AJSRP – Issue (4), Vol. 1 - December 2017  

 

An intelligent agent to detect learner's learning style 

automatically 
(56) Abdul Aziz & Assiri 

 

Rule-based, (2) Data-driven approach which is based on one of the following (Bayesian, Neural Networks, 

Fuzzy clustering, Decision tree).  

4. Definitions and Characteristics of Intelligent Agents 

 Artificial Intelligence science start appearing about 1956, although researchers started with Artificial 

Intelligence several years earlier McCarthy & Minsky (1955). 

Intelligent Agent definitions differs between researchers and there are two groups. First group define 

it by the way how to work, (a software intended to act on behalf of a particular person) IBM (2005). The other 

group define the intelligent agent based on its characteristics (intelligent agent is a computer software 

distinguish in four properties: autonomy, ability to deal and connect to other agent, ability to take action and 

initiative) Foner (1993). By Integrate the previous two groups definition concepts, intelligent agent can be 

defined as: (intelligent agent is a computer software able to act based on behalf of a particular person who use 

it, with feature of autonomy). 

5. Agent structure or Architecture 

Based on several definitions given by researchers such as Norvig & Russell (1995), Thaiupathump 

(1999) and others, Conclude that the agent consists of a set of elements: which is a sensors (one or more) are 

used to recognize the surrounding environment of agent, effectors (one or more) to make changes in the 

environment and control system for planning consist of sensors and effectors to provide intelligent behavior 

(rational). 

Main structure of Agent 
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6. Applications of Intelligent Agents  

The difference between Application of IA and other applications is the ability to solve problem 

independently (automation). However, A number of intelligent agent applications investigated by Huhns and 

Sing (1997) which Huhns & Singh (1997)  summarizes that the intelligent agent application are numerous and 

most related or participate to different Personal assistants PA, specialized to information-rich environments 

and subjects like drama, art and design. 

 

7. Intelligent Agents as Personal Assistants (PA): 

Personal Assistants (PA) is intelligent agent and it help human to get things done such as Siri 

application on IPhone(2).  Siri allows user to use voice command to call some body, send text message or view 

the weather and other functions available in the mobile phone iPhone.   

 

According to Huhns & Singh (1997) a particular IA application it's the one that interact closely with 

user function as PA .The following figure illustrate characterized of Personal Assistants. 

 

 
Caracterized of Personal Assistants (Huhns & Singh, 1997) 

 

In this thesis the author studied and design LMS to detect learner style using Felder–Silverman 

Learning Style Model applying automatic way (Literature-based approach) which is based on Rule-based/ 

Model-based Reflex Agents.  

                                                           

(2) Siri application on IPhone from Apple   www.apple.com/ios/siri/ 
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Simple reflex agents /Condition-Action Rule (Norvig & Russell, 1995, p. 38) 

8. Over view of LMS Web-Based  

The use of the Internet to provide courses requires more than just the creation of content; it goes 

beyond that to design a full learning environment. Which is called Web Learning Environment, Digital 

Learning Environment or Virtual Learning Environment. There is a further point to be considered, the quality 

of provided content must be appropriate and include appropriate interaction/interface tools to provide the 

content and achieve interaction. Jawdat (2005). 

In E-learning systems there are three types of systems that use for management of the educational 

process through the electronic environment Talbh (2007): 

- (LMS) Learning Management System: 

-  (CMS) Content Management System. 

- (LCMS) Learning Content Management System. This system is an integration of the two systems LMS 

and CMS. 

9. Literature-based approach LBM 

 This research will use LBM approach to develop an intelligent agent to detect learners„ learning style 

based on their behavior. The behavior will be recorded during opening/ during lesson (object). It will also 

record the time in millisecond for the learner to stay on the lesson page and number of visits for same lesson. 

LBM will only collect these data which is related to learning style and not the lesson itself. 

System modeling (Auto detect model approach): 

 Graf, Kinshuk and Liu (2008) suggested an automatic approach in detecting the LS on FSLSM model 

by inferring learner LS from their behavior during the online learning process. 
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The automatic student modelling approach is developed using Model-based Reflex Agents to observe 

and detect learner LS during an online course. 

 
Auto detect model, describe how the system detect learning style 

  

The system starts with Observer agent (Reflex Agent) recording student behavior during attending 

lessons. The next step is classifying course objects by learning style, to calculate each learning individually by 

the Detect LS Agent. 

Labeling learning objects LO: 

Learning object LO referring to a single lesson or lecture. Each learning object has different properties 

as the following:  

- Learning object Title  

- Learning object Learning style LS. (Can chose 4 out of the 16 learning style). Based on lesson 

content as the following: 

 

Literature-Based Approach 

DB 

Classifying course (objects) 

based on learning style  

 

Observer agent 

 

Detect learning style agent 

 

Apply role base 

 

Record in student behavior 

Observe data 
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learning objects leabling 

Active Reflective Sensing Intuitive Visual Verbal Sequential Global 

Exercise Summaries Practical algorithms Video Audio exercises Summaries 

Multiple 

questions 
Outline Facts definitions Image Text Step by step 

All link 

pages 

Self-

assessment 
examples examples Equation Graphics  

Constrict link 

pages 
Outlines 

  explanation  Animation    
 

- Learning object expected time to spend on it.(the expected time from student to attend a 

particular lesson, which set by the tutor) 

- Learning object short description. (To view it under the title on course menu.) 

- Learning object content. ( the main content of lesson) 

Each one of LO„s must have 4 LS or less but not zero, Based on Felder-Silverman learning style FSLSM 

model: any learner have LS preference, which are 8 dimensions. However, there are 16 types of combination 

of learning style out of the 8 dimensions, each type of combination has 4 dimensions you want to use 

dimensions or grouping? Moreover, there is a requirement to make the combination: cannot combine any 

kind of Ls fall into the same set. For instance, this combination not accepted: (Active – Reflective – Visual – 

Global), because Active and Reflective are in the same group (Group1). The reason of previous combination, 

student cannot be in fact Active and Reflective Graf, Viola, Tommaso & Kinshuk (2007). The following table 

shows the four dimensions group (I think, because not too confused between the 8 dimensions you said 

earlier) of FSLSM model: 

The four dimensions of FSLSM model 

Group 1 Group 2 Group 3 Group 4 

Active – Reflective Sensing – Intuitive Visual – Verbal Sequential – Global 

 

The following are the 16 types of combination: 

FSLSM model 16 type of combination (Graf, Viola, Tommaso, & Kinshuk, 2007) 

1. active/sensing/visual/sequential 2. reflective/sensing/visual/sequential 

3. active/sensing/visual/global 4. reflective/sensing/visual/global 

5. active/sensing/verbal/sequential 6. reflective/sensing/verbal/sequential 

7. active/sensing/verbal/global 8. reflective/sensing/verbal/global 



  Journal of Engineering Sciences & Information Technology - AJSRP – Issue (4), Vol. 1 - December 2017  

 

An intelligent agent to detect learner's learning style 

automatically 
(55) Abdul Aziz & Assiri 

 

9. active/intuitive/visual/sequential 10. reflective/intuitive/visual/sequential 

11. active/intuitive/visual/global 12. reflective/intuitive/visual/global 

13. active/intuitive/verbal/sequential 14. reflective/intuitive/verbal/sequential 

15. active/intuitive/verbal/global 16. reflective/intuitive/verbal/global 
 

Estimating learning styles: 

The following steps shows how the system estimate LS during learner taking a course online: 

- the system named any lesson as Learning Object LO  

- In each time learner enter a lesson (LO), the system Agent record the visit and how long time 

learner spent taking the LO. And the Agent store the data, based on Learning Object LS. 

- To calculate Time Ratios for a specific LS, system group all LO based on LS. Then sums total of all 

Spent Time for each LS. And do the same for sum total of Expected Time and total Number of 

Visit. 

               (  )   
∑               (   )

∑                 (    )
  

- To system count all the LO in the database based on LS, and assigned to Number of Learning Object. 

To get the Visit Ratios, divide total Number of Visit with the  total Number of Learning Object 

                (  )   
∑                (   )

∑           (    )
 

- To get the Average Ratios: 

                  (  )  (                (  )                  (  ))   
- After get the Average Rations for each LS, the learning style estimated based on the following 

rule: 

Average Ratios LS Learning Style Preference 

0 - 0.3 Week 

0.3 - 0.7 Moderate 

> 0.7 Strong 
 

 The following is an example of Average Ratios LS result for one learner: 

Example of Average Ratios LS result for one learner 

 



  Journal of Engineering Sciences & Information Technology - AJSRP – Issue (4), Vol. 1 - December 2017  

 

An intelligent agent to detect learner's learning style 

automatically 
(55) Abdul Aziz & Assiri 

 

Any two strong LS in the same dimensions group will be rejected as shown in previous table. For 

example if sensing and Intuitive both strong, both will reject. Because learner cannot have to LS in same time 

Graf, Viola, Tommaso & Kinshuk (2007).  

Experiment: 

The experiment conducted on 30 students of high school, the first-grade student in major of 

Computer and Information Technology. However, the duration of the experiment is eight weeks with a 24-

course object. Before the system applies any formula, the system sorts the sort the all LO based on LS. 

After ordering LO based on LS, the system applies formula (1) and (2) then formula (3) to obtain 

Average Ratios of (LS). The result of Average Ratios of (LS) for each learner as the following: 

Example of result for user No: 1 

User Active Reflective Sensing Intuitive Visual Verbal Sequential Global 

1 0.3 0.2 0.4 0.1 0.5 0.2 0.7 0.2 
 

The final estimated LS of all 30 learners 

User Auto Detect Value User Auto Detect Value 

1 SEQ 0.7 16 ACT 0.7 

2 SEQ 0.5 17 SEQ 0.7 

3 VIS 0.8 18 VIS 0.6 

4 SEN 0.6 19 ACT 0.8 

5 ACT 0.5 20 GLO 0.3 

6 VER 0.7 21 VER 0.2 

7 REF 0.8 22 GLO 0.6 

8 SEN 0.7 23 GLO 0.7 

9 INT 0.3 24 VIS 0.9 

10 VIS 0.7 25 INT 0.7 

11 GLO 0.8 26 SEQ 0.8 

12 ACT 0.7 27 ACT 0.2 

13 SEN 0.5 28 SEN 0.7 

14 GLO 0.1 29 VIS 0.7 

15 VIS 0.6 30 SEN 0.8 
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After the finish of the experiment duration for all learner. The system shows all learner LS as is shown 

in the table (14), here comes the second step which is validation. But before validation step will compare our 

result with FSLSM (ILS) method. 

ILS questionnaire conducted on all the learners online(3) in the classroom to obtain learner LS again 

with FSLSM method to compare it later with the result of the proposed system. The following table shows ILS 

questionnaire results: 

FSLSM (ILS) result 

User ILS Value User ILS Value 

1 SEQ 0.9 16 ACT 0.8 

2 GLO 0.6 17 SEQ 0.9 

3 VIS 0.7 18 VIS 0.8 

4 SEN 0.8 19 ACT 0.7 

5 REF 0.4 20 GLO 0.8 

6 VER 0.8 21 VER 0.8 

7 REF 0.7 22 SEQ 0.7 

8 INT 0.5 23 GLO 0.9 

9 INT 0.8 24 VIS 0.3 

10 VIS 0.9 25 INT 0.8 

11 GLO 0.7 26 SEQ 0.9 

12 ACT 0.8 27 ACT 0.8 

13 SEN 0.7 28 SEN 0.9 

14 GLO 0.8 29 VIS 0.5 

15 VER 0.4 30 SEN 0.9 

 

The FSLSM method result comes as an Integer number from 1 to 11. To be comparable with the 

proposed method, divide it on 10. For instance if FSLSM result = 1 the 1/10 = 0.1.   

                                                           

(3)  https://www.webtools.ncsu.edu/learningstyles/ilsweb_3.php  

 

https://www.webtools.ncsu.edu/learningstyles/ilsweb_3.php
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The following table shows how the comparison between the two results table (14) and table (15) (ILS 

questionnaire and the proposed method results): 

Comparison between the two results from table (14) and table (15) 

User Auto Detect or determined Value LS(ILS) Value 

1 SEQ 0.7 SEQ 0.9 

2 SEQ 0.5 GLO 0.6 

3 VIS 0.8 VIS 0.7 

4 SEN 0.6 SEN 0.8 

5 ACT 0.5 REF 0.4 

6 VER 0.7 VER 0.8 

7 REF 0.8 REF 0.7 

8 SEN 0.7 INT 0.5 

9 INT 0.3 INT 0.8 

10 VIS 0.7 VIS 0.9 

11 GLO 0.8 GLO 0.7 

12 ACT 0.7 ACT 0.8 

13 SEN 0.5 SEN 0.7 

14 GLO 0.1 GLO 0.8 

15 VIS 0.6 VER 0.4 

16 ACT 0.7 ACT 0.8 

17 SEQ 0.7 SEQ 0.9 

18 VIS 0.6 VIS 0.8 

19 ACT 0.8 ACT 0.7 

20 GLO 0.3 GLO 0.8 

21 VER 0.2 VER 0.8 

22 GLO 0.6 SEQ 0.7 

23 GLO 0.7 GLO 0.9 

24 VIS 0.9 VIS 0.7 

25 INT 0.7 INT 0.8 

26 SEQ 0.8 SEQ 0.9 

27 ACT 0.2 ACT 0.8 

28 SEN 0.7 SEN 0.9 

29 VIS 0.7 VIS 0.5 

30 SEN 0.8 SEN 0.9 
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To compare the results will use the Precision formula (4). The precision formula proposed by Garcı´a et al. (2008): 

          
∑  (                 
 
   )

 
                 ( ) 

- LSdetermined  = determined Learning Style (from our method) 

- LSILS = Index Learning style questionnaire results (LS) 

- n = number of students or learners. 

- x value (rule): 

o If LSdetermined and LSILS are equal then x= 1. 

o If LSdetermined and LSILS are opposite((4)) then x=0. 

o if one of neutral and the other has extreme value then x= 0.5 

The following Figure describes how to calculate an x value (Rule): 

 

How to calculate x value (Rule) 

                                                           

(4) Opposite mean (Active and Reflective) are opposite look at Figure 1. 
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In addition, the following figure shows how to calculate x value 

 

 

User 
LS 

determined 
Value LSILS Value 

1 SEQ 0.7 SEQ 0.9 

2 SEQ 0.5 GLO 0.6 

3 VIS 0.8 VIS 0.7 

4 SEN 0.6 SEN 0.8 

5 ACT 0.5 REF 0.4 

6 VER 0.7 VER 0.8 

7 REF 0.8 REF 0.7 

8 SEN 0.7 INT 0.5 

9 INT 0.3 INT 0.8 

10 VIS 0.7 VIS 0.9 

11 GLO 0.8 GLO 0.7 

12 ACT 0.7 ACT 0.8 

13 SEN 0.5 SEN 0.7 

14 GLO 0.1 GLO 0.8 

15 VIS 0.6 VER 0.4 

16 ACT 0.7 ACT 0.8 

17 SEQ 0.7 SEQ 0.9 

18 VIS 0.6 VIS 0.8 

19 ACT 0.8 ACT 0.7 

20 GLO 0.3 GLO 0.8 

21 VER 0.2 VER 0.8 

22 GLO 0.6 SEQ 0.7 

23 GLO 0.7 GLO 0.9 

24 VIS 0.9 VIS 0.7 

25 INT 0.7 INT 0.8 

26 SEQ 0.8 SEQ 0.9 

27 ACT 0.2 ACT 0.8 

28 SEN 0.7 SEN 0.9 

29 VIS 0.7 VIS 0.5 

30 SEN 0.8 SEN 0.9 

Figure 1 how to calculate x value (Rule) 

- Italic font: two results of LS value are 

opposite, then x value = 0 

- Bold font: equal LS value with extreme 

value  ( high or low), then x value = 0.5 

- Normal: the two value of LS are equal, 

then x value = 1 
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The following table illustrates x value for all users: 

X value for all 30 user 

User 
LS 

determined 
Value LSILS Value 

x  

value 

1 SEQ 0.7 SEQ 0.9 1 

2 SEQ 0.5 GLO 0.6 0 

3 VIS 0.8 VIS 0.7 1 

4 SEN 0.6 SEN 0.8 1 

5 ACT 0.5 REF 0.4 0 

6 VER 0.7 VER 0.8 1 

7 REF 0.8 REF 0.7 1 

8 SEN 0.7 INT 0.5 0 

9 INT 0.3 INT 0.8 0.5 

10 VIS 0.7 VIS 0.9 1 

11 GLO 0.8 GLO 0.7 1 

12 ACT 0.7 ACT 0.8 1 

13 SEN 0.5 SEN 0.7 0.5 

14 GLO 0.1 GLO 0.8 0.5 

15 VIS 0.6 VER 0.4 0 

16 ACT 0.7 ACT 0.8 1 

17 SEQ 0.7 SEQ 0.9 1 

18 VIS 0.6 VIS 0.8 1 

19 ACT 0.8 ACT 0.7 1 

20 GLO 0.3 GLO 0.8 0.5 

21 VER 0.2 VER 0.8 0.5 

22 GLO 0.6 SEQ 0.7 0 

23 GLO 0.7 GLO 0.9 1 

24 VIS 0.9 VIS 0.7 1 

25 INT 0.7 INT 0.8 1 

26 SEQ 0.8 SEQ 0.9 1 

27 ACT 0.2 ACT 0.8 0.5 

28 SEN 0.7 SEN 0.9 1 

29 VIS 0.7 VIS 0.5 1 

30 SEN 0.8 SEN 0.9 1 
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For all LS„s one by one, apply the formula (4), for example, will take first dimension (Active 

/Reflective) then highlight any user who has Active /Reflective that for propose of calculating it with formula 

(4) as the following: 

Highlight all the target dimension (Active /Reflective) 

User 
LS 

Determined 
Value LSILS Value 

x  

value 

1 SEQ 0.7 SEQ 0.9 1 

2 SEQ 0.5 GLO 0.6 0 

3 VIS 0.8 VIS 0.7 1 

4 SEN 0.6 SEN 0.8 1 

5 ACT 0.5 REF 0.4 0 

6 VER 0.7 VER 0.8 1 

7 REF 0.8 REF 0.7 1 

8 SEN 0.7 INT 0.5 0 

9 INT 0.3 INT 0.8 0.5 

10 VIS 0.7 VIS 0.9 1 

11 GLO 0.8 GLO 0.7 1 

12 ACT 0.7 ACT 0.8 1 

13 SEN 0.5 SEN 0.7 0.5 

14 GLO 0.1 GLO 0.8 0.5 

15 VIS 0.6 VER 0.4 0 

16 ACT 0.7 ACT 0.8 1 

17 SEQ 0.7 SEQ 0.9 1 

18 VIS 0.6 VIS 0.8 1 

19 ACT 0.8 ACT 0.7 1 

20 GLO 0.3 GLO 0.8 0.5 

21 VER 0.2 VER 0.8 0.5 

22 GLO 0.6 SEQ 0.7 0 

23 GLO 0.7 GLO 0.9 1 

24 VIS 0.9 VIS 0.7 1 

25 INT 0.7 INT 0.8 1 

26 SEQ 0.8 SEQ 0.9 1 

27 ACT 0.2 ACT 0.8 0.5 

28 SEN 0.7 SEN 0.9 1 

29 VIS 0.7 VIS 0.5 1 

30 SEN 0.8 SEN 0.9 1 
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From the above table the total number of users N for (Active\Reflective) dimension=6, that for all 

users and both              (the proposed method) and       FSLSM (ILS) method 

          
∑  (                 
 
 )

 
                 ( ) 

          
   

 
      

We convert the result to a percentage by multiplying the output by 100 percent. So (0, 75 × 100 = 75) 

 (                 )                

However, will repeat the pervious calculation to obtain all the precision for the rest of 3 dimensions 

(Sensing\Intuitive), (Visual\Verbal) and (Sequential \Global). The following illustrates the result of precision 

for all four dimensions: 

Result of precision 
Active – Reflective Sensing – Intuitive Visual – Verbal Sequential – Global 

75 71 52.18 66.6 

The proposed method results over 66.6% table (19). The result higher than Garcı´a et al. (2008) result, 

while Garcia results (58%, Active/Reflective),(77%, Sensing/Intuitive),(63%, Sequential – Global). On the 

other hand, Graf et al. (2008)result as the following (Our method results are approximate in comparison with 

the two previous methods) . 

Active – Reflective Sensing – Intuitive Visual – Verbal Sequential – Global 

79.33% 77.33% 76.67% 73.33% 

System Design 

- Use-case diagram: 

 

Admin Use-case diagram 
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Student Use-case diagram 

Database relations (database structure): 

List of Database Tables 

No Table Name Description 

1 Learning_objects 
Object mean a single course with all its properties such as course name, course 

learning style etc. 

2 Is_members All system members (users). LS indicate to Learning Style. 

3 Student_behavior 
This table store student behavior during a particular course, such as how long time 

spent on N course, number of visit. 

Table No 1: Table name (Learning_objects) 

Database-Table name (Learning_objects) 

Column Type Null Default Extra Links to Comments 

obj_ID int(11) No 
 

auto_ increment 
  

obj_title varchar(255 Yes NULL 
   

obj_desc Text Yes NULL 
  

Object description 
obj_cont Text Yes NULL 

  
Object content 

obj_expected _time int(11) Yes NULL 
   

obj_date Datetime Yes NULL 
  

 
obj_ls1 int(11) Yes NULL 

  
Learning Style 1 

obj_ls2 int(11) Yes NULL 
  

Learning Style 2 
obj_ls3 int(11) Yes NULL 

  
Learning Style 3 

obj_ls4 int(11) Yes NULL 
  

Learning Style 4 
Table No 2: Table Name (ls_members): 

Database designed, if a member deleted from ls_members table. Then any related record in all tables 

will be deleted accordingly. For example an admin user create a course object. If the user who creates the item 

is deleted, all the user-created objects will be deleted. 
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Database-Table Name (ls_members) 

Column Type Null Default Extra 

memberID int(11) No 
 

Auto_ increment 

user_full_name varchar(255) Yes NULL 
 

username varchar(255) Yes NULL 
 

password varchar(255) Yes NULL 
 

email varchar(255) Yes NULL 
 

Role varchar(255) Yes NULL 
 

Table NO 3: Table name (student_behavior) 

The relation between student_behavior table and ls_members is CASCADE. Which is mean if any user 

deleted from ls_members, cascading will delete related record in student_behavior. 

Database-Table name (student_behavior) 

Column Type Null Default Extra Links to 

Id int(11) No  
Auto_ 

increment  

memberID int(11) Yes   
->ls_members.me mberID ON UPDATE CASCADE ON DELETE 

CASCADE ON UPDATE CASCADE ON DELETE CASCADE 

obj_ID int(11) Yes   
->learning_objects .obj_ID ON UPDATE CASCADE ON 

DELETE CASCADE 

spent_time int(20) Yes NULL 
  

Number_of

_visit 
int(11) Yes NULL 

  

Entity Relationship Diagram: 

 
Database Entity Relationship Diagram 
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Software interfaces 
 
 
 

Login to an interface: 

 

 
 

 

Main homepage for admin (add remove courses): 
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Edit course interface: 

 
 

Add new course interface: 

Here in (Select Learning Style) options, the user cannot select two learning style in the same group for 

example (Active and reflective) only one can select. Each course must have minimum one out four LS. 
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View course interface: 

 
Admin users interface: 
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Add new User Interface: 

 
 

 

Admin users list: 

 
 

View statistics of LS list interface: 
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Show statistics of LS for a learner: 

 

Conclusion and Future Work 

This study present new method to detect learner learning style using reflex-agent and literature-based 

method. Moreover, classifying learning styles and evaluation based on FSLSM model. The study method help 

instructors to find learner learning style by detecting LS automatically instated of using ILS, and provide 

continues detecting through the system while learner using it. This study method is suitable to integrate with 

any web-based LMS. 

For future work, researcher or developer may apply our method to provide adaptive learning system 

based on learner learning style preferences. That by deliver the course to the learner based on learner style 

that detected by our method. Adaptive learning is computer-based or online educational system that changes 

the course material (adapt) the system to the learner based on preference Dreambox (2017). According to 

Brusilovsky and Peylo (2003), adaptive learning is online educational system computer application based to 

adapt the courses or subject presentation based on what they prefer. On the other hand, the intelligent agent 

detects learner learning style automatically then delivers adaptive courses or material to the learner. 

Moreover, this study aims to detect (automatically) learner learning style, based on preference using an 

intelligent agent. The benefit of finding learner LS then deliver an appropriate lesson that matches learner LS.  
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ُ: الملخص
 
لما أن الىهج الآلي يصىَف على أهه ‘ُم الخلقائي عً همط الخعليم للمخعلُ  الإلنترووي الحديثت جفخقس إلى النشف ميمعظم أهظمت الخعل

م  ُم الإلنترووي.يخيث ينشف الىمط الحقيقي للطالب في بيئت الخعليم عً طسيق الخَعل‘ُأفضل ههج لاسخيباط همط المخعل 

م والتي حعخمد على النشف الخلقائي الآلي طسيقت حدي اقتراحالغسض مً هره الدزاست         وليل  اسخخداموسيخم ‘ُدة لنشف همط المخعل 

م على أساس السلىك  هظام إدازة  باسخخدامجم جىفيرها  المقترختوهره الطسيقت  ‘سيلفسمان -همىذج فلدز باسخخدامذمي لخدديد همط المخعل 

م .
 
ُالخعل

ُالمقترح الىخائج عً طسيق الىظام  اسخخلاصبعد           -فلدز  همىذج اسخبيانالىخائج عً طسيق مقازهتها مع هخائج  مً سيخم الخدقق‘

ُ)  طسيقت غازسيا ( لإثباث صحت لىخائج . اسخخدامك سيخم ذل إلىسيلفسمان بالإضافت 

ُ وبعد مقازهت الطسيقت المقترخت مع هخائج الدزاساث السابقت، خصلت الباخثت على هخائج مسضيت        
 
أدوى وسبت جم الحصىل عليها وُ حدا

 ٪ .66.6ماهت 

ُ.الخعلم وهظام ذمي، العميل الخلقائي، الخعلم همط عً النشف :المفتاحية الكلمات


