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Abstract— Learning styles and affective states have a 
significant effect on student learning. The aim of this paper is 
to present a concept to identify and integrate learning styles 
and affective states of a learner into web-based learning 
management systems and therefore providing learners with 
adaptive courses and additional individualized pedagogical 
guidance that is tailored to their learning styles and affective 
states. Through considering affective states and learning styles, 
learners are provided with a learning environment that is more 
personalized and tailored to learners needs and current 
situation, leading to better learning outcomes and progress. 
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I. INTRODUCTION 
The possibility to provide personalize web-based 

courses based on student’s learning requirements and 
methodological preference is an interesting open research 
area with large application perspective [1]. Presently, the 
structure and the pedagogical material of web-based courses 
are usually statically defined by web learning designers (or 
by teachers). Most of the currently used learning systems 
cannot take into account the students’ preferred ways of 
learning as well as their learning behavior. On the other 
hand, modern pedagogical theories and research/models 
emphasize to personalize the course material, in order to 
enhance the students’ learning [1, 2]. 

Furthermore, despite the importance of affective states 
in learning, this crucial parameter seems to have been 
ignored, in most web-based learning systems [3]. This 
omission of affective states deprives the education from a 
very important pedagogical dimension.  

Thus, there is a need to turn the attention to identify 
students’ learning style and affective states that influence 
learning, and combining them in order to provide 
personalized courses for learners that consider their learning 
styles and affective states, leading to the achievement of a 
milestone of delivering personalized e-learning courses in 
learning management systems and therefore broaden the 
provision of adaptivity and personalization in commonly 
used learning systems.  

In this paper, we propose an automatic student modeling 
approach for identifying learning styles and affective states 
in web-based learning management systems (LMSs). Based 

on the gathered information about students’ characteristics, 
adaptive course generation as well as adaptive guidance is 
provided by the LMS.  
 

II. THE ARCHITECTURE OF AN AFFECTIVE STATES AND 
LEARNING STYLE MODULE 

The “Affective States and Learning Style” module 
(ALSM) aims to recognize the students’ learning styles (LS) 
and affective states (AS) during students’ interactions in a 
web-based learning management system environment and 
thereafter to provide students with a suitable learning 
strategy. The suitable learning strategy is adaptive in nature 
and realized through an adaptive course generator (ACG) 
and an adaptive affective tactic generator (AATG).  

 

 
Figure 1. The architecture of ALSM 

 

The module is being attached to a learning management 
system providing the system with the essential “learning 
style and affective state” information in order to determine 
the learning strategy presented to the learner. The main 
purpose of ALSM is to create an appropriate learning 
environment for students, taking into account particular 
affective states in combination with learning styles and 
offering personalized learning that considers both of these 
students’ characteristics.  

 

A. Recognizing the Learning Styles and Affective States of 
Students 
For the students’ learning style recognition in a web-

based educational system currently questionnaires, self 
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reports and automatic approaches are used. Similarly for the 
affective state recognition verbal (questionnaire, self report), 
nonverbal (heart rate, blood pressure, and skin conductance 
etc.), intrusive (speech, facial expression, and gestures), and 
nonintrusive (automatic) approaches are used. The benefit 
of automatic approaches whether it is used for learning style 
or affective state recognition is that it is free from 
uncertainty as it avoids students’ involvement in providing 
explicit feedback about their preferences. 

Concerning the ALSM, a core part of the module is the 
recognition of the students’ learning styles in the LS 
component and students’ affective state in the AS 
component. The LS component (Figure 1) is composed by 
four subcomponents which are responsible for identifying, 
storing and frequently updating information about the four 
learning style dimensions pointed out by Felder and 
Silverman [4]. Similarly, the AS component (Figure 1) is 
composed by four subcomponents, which are responsible 
for particular affective states. Those particular affective 
states have been identified from a set of affective states to 
be relevant and important for learning [5], [6].  

Learning styles and affective states information are 
gathered from students’ interactions in a web-based learning 
management system. The LS and AS components monitor 
the students’ behavior on features that are commonly used 
in web-based LMSs. Those commonly used features include 
content objects, outlines, exercises, self assessment tests, 
examples, discussion forums for assignment related queries, 
discussion/peer rating forums related to the content objects, 
and assignments. Considering information from all these 
features, the LS and AS components identify the students’ 
learning styles as well as affective states using a rule- based 
approach. 

B. Providing Students with the Learning Style based 
appropriate Affective Tactic 
After being recognized by the respective components, 

the students’ learning styles and affective states are used by 
the affective learning style pedagogy component for two 
purposes. The first purpose deals with adaptive sequencing 
and annotating of the course/educational material according 
to students’ learning styles. This purpose is accomplished 
by the ACG component using the available learning style 
information for generating an adaptive course based on the 
available learning material and activities. The second 
purpose is about the adaptive selection and presentation of 
additional elements from the AATG repository when a 
student’s affective state is identified to be below average 
and therefore indicates that the student is experiencing 
learning difficulties. This purpose is accomplished by the 
AATG component using the available affective state 
information in collaboration with the available learning style 
information in order to provide students with chunks of 

information that help them in their current situation. The 
AATG repository contains elements such as Definitions, 
Pictures, Applications, Examples, Relationships, Scaffolds, 
Exercises, and Questions for additional pedagogical 
guidance of students. The AATG component selects and 
presents those elements for pedagogical guidance that fit 
best students’ learning styles according to the learning style 
dimensions of the Felder-Silverman learning style model 
[4]. The mapping between learning styles and suitable 
pedagogical guidance is based on recommendations from 
[7]. The ACG and AATG are introduced to facilitate 
students’ learning by considering not only their learning 
styles but their affective states as well.  

 

III. CONCLUSION  
In this paper, we introduced the affective states and 

learning style module which helps to bring adaptivity based 
on learning styles and affective states into web-based 
learning management systems. This enhanced module relies 
on an automatic approach for identifying learning styles and 
affective states from students’ interaction with the system.  
The gathered information is then used to provide the student 
with the appropriate, pedagogical material and guidance.  
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