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Abstract. This article aims at defining semantic annotatiatotogy of the learner,
in order to use it in a pedagogical annotation.tédll the annotations created by
the learner with this tool constitute a pedagogitaimory for him.. To identify

and model the annotation semantics, we develop ranlagy of annotation

objectives using the approach proposed by [1], tivendescribe the ontology
implementation in the EasyAnnotation semantic tool.
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Introduction

Learner carries out various learning activities;imyiwhich, he handles different types
of learning objects. The latter can be an exer@ssimulation, a text, a course, etc.
The handling of these objects occurs in the conbéxctive learning in which the
learner becomes an actor responsible of his ownitea

When doing these activities, the learner needs émaonize his ideas directly on
the learning objects he is using in order to rehsen later. Consequently, we consider
the set of annotations created by the learner, imgpédagogical memory, which
contains prints of his learning.

Each of the created annotation can be described) s&veral properties (shape,
anchor...), but the most important one is its semantwhich corresponds to the
learner’s implicit objective during the annotatiareation. These objectives can be: to
memorize an error, to memorize a question, etc. ldsteof the annotation semantics
makes it often useless.

So that these annotations can be handled by seftagants, and shared with other
learners, annotation semantics has to be formaéaetl time an annotation is created.
Among the various possible models to representsirisantics, a solution is to choose
an ontological representation, as it enaldeformal and explicit specification of a
shared conceptualizatidi2].

To design a quality ontology, in this work we falldthe methodology proposed by
Noy [1] and made popular by the protégé tool [3].



We start this article by developing the annotation objectives ontology following
the Noy's methodology [1] and then, we describe the annotation tool, EasyAnnotation,
in which it has been implemented.

1. Ontology of the Objectives of Annotation

In order to model the annotation semantics, we use the concept of ontologlyi¢hy,
offers a specification of a conceptualization of a domain knowlgg]g&his domain of
knowledge is in our case the learner’s annotation objectives.

There are several methods for the development of ontologies. To design the
ontology of the learner’'s annotation objectives, we follow the iterative method for the
development of ontologies proposed in [7]. We describe below how we follow each
stage of this method.

1.1. Domain and scope of ontology

We start the development of ontology by defining its domain and scope, this is by
answering to the following questians
o What is the field covered by the ontology?

0 The field of our ontology is the objective of the learner’'s annotations in an
active learning situation. Our ontology includes the concepts which describe
the objectives of the annotations produced by the learner in the realization of
his learning activities.

¢ What are the ontology development’s goals?

0 Ontology is designed with an aim of formalizing and clarifying the semantic
(objective) of the annotations produced by the learner. This formalization
enables us to implement the semantics of the annotations in an annotation tool
dedicated to the learner..

1.2. Re-use of related work

The objective of this stage is to re-use the existing ontologies even if they have a
different objective. We can re-use all or a part of these ontologies after having adapted
them to our needs.

Mille proposes in [4] a formalization of ontology of the learner’s annotation
objectives which only contains generic concepts hence, it does not clarify the
pedagogical semantics of the learner’s activities.

However, in the literature, we can find specifications that clarify the pedagogical
semantics like: LOM [8] that identifies the concepts of description of the learning
resources, and IMS-LD [9] that identifies the necessary concepts to modelling the
learning process. Nevertheless these two specifications are not specific to learner’s
annotation activity.

1.3. Identification and structuring of the ontology concepts

We present the resulting ontology in figure 1 (see below) that shows the learner’s
annotation objectives structured by the relation “is-a”.
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Figurel. Ontology of learner’s annotations objectives



To identify the main concepts of our ontology, wecus on the three
previous works in the following way:

We extract the generic objectives of annotatiorci§pe by Mille [4] and enrich
them with the pedagogical semantics specified biylladd IMS-LD.

In this design process we follow a TOP-DOWN apphoastarting with the most
generic concepts, then an iterative process ergabbrto improve the concepts and the
structure of the ontology.

We use the Protégé [3] editor to design our ontoltiggraphically allows building
the hierarchy of the classes and the edition aflogy in the desired language.

1.4. Classes properties and instances

Since the classes alone do not provide sufficiefarination to represent the objective
of the learner’s annotation, we must then desdhibenternal structure of each concept,
and explain the instances of classes. In our clhgheaontology concepts have two
properties: its identifier and its name...

2. Implementation in EasyAnnotation

EasyAnnotation is a web based annotation tools Ibuilt on the basis of Mozilla
Firefox. It enables the learner to annotate diyeotl web pages; it is composed of a
rich interface allowing the learner to keep traskthe produced annotations. Figure 2
shows the toolbar interface of EasyAnnotation anmdescreated annotations.

The first version of EasyAnnotation is a Firefadtd-on developed in JavaScript
using the Document Object Model (DOM) technologyallows the storage of the
annotations internally in the learner’'s computdne Tollowing scenario explains the
interaction between the user and the annotatidratdbe creation of a new annotation.

e The user selects some passages of a text in thiendot

e Then he chooses the form of the annotation

e The browser pops up a new window (see Figure 3grevthe user can type

the text of his annotation, and choose the tygb@fannotation that represents
our ontology.

e The user saves the annotation.
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Figure3. The annotation window



3. Conclusion and Future Work

Our goal in this article is to clarify the semantic of the annotation produced by the
learner by handling the various learning objects. The clarification of semantic learner’s
annotation will enable him to memorize his traces which represent his ideas,
knowledge and remarks.

We developed for this, an ontology of the annotation’s semantics that includes
generic properties (to Add a remark, to Criticize, to Develop, to connect two passages,
to support the attention...) and others rather specific which characterizes the learner
and his activities (to criticize a course, to connect two questions, to develop a
concept,...).

The purpose of the development of the ontology is to implement it in an annotation
tool dedicated to the learner.. We implemented the first prototype version of
EasyAnnotation that supports semantic learner’s annotation of web pages content.

In our perspective, we will try to enrich the annotation’s tool with a “domain
ontology” which characterizes a particular domain of learning, and an ontology of the
context which describes the context in which the learner annotates his document. In
addition, to extend the annotation tool to support sharing annotation between learners.

We can also enrich the semantic annotation ontology by adding detailed classes
that inherit the existing classes. This enrichment may be achieved through the
monitoring of the annotations produced by the learners.
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