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Abstract 

The rapid growth of the Educational System (ES) has changed traditional learning behavior and presented a new situation to 
learners. To address the ever increasing needs and challenges associated with ES, a strategic methods and techniques of Adaptive 
Learning System (ALS) is adapted, which the primary objective is the adaptation of content, presentation, and navigation. In this 
paper, we suggest a new framework to adapt the Content Presentation to the preferences of learners and physical disability with 
learners who suffer from the visual and hearing limitations to stimulate the content. This framework is intended to be integrated in 
Dynamic Adaptive Hypermedia System (DAHS) in a manner that increases the learner’s perceived quality, high level of 
adaptivity and reliability. 
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1. Introduction  

 A huge number of studies attest that learning is more accessible if teaching strategies are in accordance with 
Adaptive Learning System (ALS).   It is an environment that mobilizes human and artificial agent and offers them 
situations of interaction, locally or through computer networks and conditions of access to formative resources 
(human and / or media)[1]. It covers the scientific and technological issues raised by the design, realization and 
evaluation of these environments, as well as the understanding of their impacts on knowledge, the person and 
society. In addition, it has played an important role, particularly in the development of other disciplines. As an 
example, we quote the domain of artificial intelligence. Indeed, the different works carried out on the ALS made it 
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possible to experiment the different representations of the introduced knowledge and to show their relevance or their 
weaknesses [2]. 

In our approach we interest in ALS particularly the Dynamic Adaptive Hypermedia System (DAHS), which 
combines Hypermedia System (HS) [3] and Intelligent Tutoring Systems [4]. There are three levels of adaptation 
used in ALS: adaptation of content, adaptation of navigation, and adaptation of presentation [5]. There is a lack of 
work in the adaptive presentation; learners find it difficult to attend classes, by assigning a standard presentation that 
does not meet their needs and preferences, especially learners who suffer from visual and auditory limitations. Hence 
the idea of doing an in-depth study of the methods and techniques of adaptation of the presentation that can be 
integrated into the DAHS.  Our approach based on the adaptation of multimedia (text, audio, video) that means the 
generation of the adequate presentation and the possibility to pass from one presentation to another in order to 
highlight the quality of content presentation and the features that are most preferred by the learner.  

The rest of this paper is organized as follows: In the first section a related work is reviewed. The second section 
sheds some light on Adaptive Presentation in DAHS. In the third section we detailed the architectural components 
and system features of our new adaptive E-learning framework. Finally, we conclude with a conclusion and future 
work.   

 

2. Related Work  

The adaptive learning system research received more attention during the last decades.   It is a multidisciplinary 
field that integrates different sector of computer science (software engineering, network, modeling of knowledge, 
and interactions) human science (psychology, didactics, communication science, and ergonomics) [6]. 

ALS is supposed to bring an educational benefit at least equal to that which would be drawn from a traditional 
device. Even though few studies, experiments were conducted to try to measure the real impact that can have these 
environments for learning. Most researchers share roughly the same opinion. Some researchers argue that the 
computer makes it possible to involve the learner in high-level thinking skills by providing support for memory and 
gauging interrelated variables [2]. 

Other studies consider that ALS facilitates the acquisition of higher knowledge, and allows the acquisition of 
expertise in complex or poorly structured areas. The other defendants in this discipline argue that these environments 
are well suited to helping learners restructure their beliefs [1]. The most e-learning standards and norms used in ALS 
are: IMS Lips [7], Papi Learner [8], LOM [9], and xApi [10].  

ALS covers a variety of systems, Adaptive Hypermedia Systems (AHS) such as KBS-HyperBook [11], AHA 
[12], Interbook [13]. Dynamic Adaptive Hypermedia Systems (DAHS) largely inherit from AHS such as: Metadyne 
[3] and INSPIRE [14]. Intelligent Tutoring Systems (ITS) such as: PAT-ONLIN [15] and CALAT (CAIRNE, NTT) 
[16]. Learning Management Systems (LMS) such as: Moodle.  

The Adaptation of DAHS systems interested many scientific researchers. It is a combination of different 
approaches: adaptive system and hypermedia system. The architecture of DAHS consists of four components: the 
domain model, the learner model, the multimedia database, and the courses generator [17]. 

Several solutions of adaptation in DAHS have been proposed in the literature. Brusilovsky defined three levels of 
adaptation; content, navigation and presentation [5]. 

2.1. Adaptive Content 

The adaptation of the content is based on the selection of the adequate pedagogical content which take into 
account the context, school level, knowledge, and preferences of the learner.   The content adaptation aims to select 
the content that is most relevant to learner needs, priorities and content presentation adaptation.  Some learner may 
wish to get a simple version of the content and others may wish to get a detailed version [18]. 

2.2. Adaptive Navigation 

The Adaptive navigation allows to learners to find their paths in the hypermedia by adapting the presentation of 
links to the objectives, knowledge and the preferences of the learner [19].  We distinguish four types of navigation 
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