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Abstract—This work is mainly based on designing an IMS-LD model for
self-management space for a new LMS. Our work is first to think about the
conditions for creating a real LMS between learners and teachers. We try to
adapt the IMS-LD model with a self-management model based on the
hybridization between four learning theories as to the basis for teaching this
LMS, namely traditional pedagogy, behaviorism, cognitivism, and social
constructivism. These pedagogies have already proven themselves, mainly in
classroom learning situations.
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1 Introduction

We present an easy self-management model of LMS to create and administer the
educational content online. Therefore, it is necessary to find a method to model all
LMS types. To model the self-management space of the LMS, we relied on the IMS-
LD! specification and on the hybridization of four learning theories deemed to be the
most relevant for our modeling, namely traditional pedagogy, behaviorism,
cognitivism, and social constructivism. Then, these learning theories which have
inspired for a long time the design of computer applications are combined and put into
perspective with several emergent pedagogical functionalities to build original
modeling for our self-management space of LMS.

"IMS-LD: Instructional Management Systems-Learning Design. Available at
https://www.imsglobal.org/learningdesign
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The IMS-LD specification or instructional design engineering uses pedagogical
concepts, allowing to model learning units. IMS-LD takes into account a wide variety
of teaching models; therein lies its flexibility. A course plan extract of a general or
specific database can be modeled with IMS-LD through the description of the
different roles, activities, environments, methods 2, properties, conditions, and
notifications. It is used to transform the course plans into formal learning units (UOL)
that can be performed with an IMS-LD editor based on an engine such as Copper core
[18]. These executable units can be designed from the beginning using an editor such
as Reload [19].

Several models of LMSs have been developed previously [13, 14, 15, 16, 17], but
they have been abandoned because LMSs’ life cycle is changing apace. Therefore, we
have conducted a comparative and analytic study on free e-learning platforms based
on an approach of evaluating the e-learning platforms' quality [1, 2, 3, 22]. Based on
these various research works, which seemed to us incomplete, we proposed a
modeling portrait of designing an IMS-LD self-management model for the new LMS
platform. This latter is anthropocentric and relies on a learning conception that is
located at the intersection of the most used learning theory.

To concretize our modeling work, we present, in section 3, the different theories of
learning used for the modeling of this space, namely the traditional pedagogy,
behaviorism, cognitivism, and social constructivism. We also present, in section 4, the
online learning specification: IMS-LD and Atlas Language Transformation. Thus, in
section 5, we try to adapt the proposed meta-model of the self-management space to
the equivalent IMS-LD model. Finally, we present in section 6, the use case diagram
of the self-management space. Thus, we adapt the class diagram model of the self-
management space to the equivalent IMS-LD model.

2 LMS and Activity Spaces

The learning management system consists of different activity spaces for activities
of teaching and learning [30, 31, 24]. Each model represents a space. In these spaces,
both teachers and learners can have:

Disciplinary information space
Communication space
Collaboration space

Sharing space

Evaluation space

Production space
Self-management space
Assistance space

2 The word "method" used by IMS-LD means the unfolding of the scenario.
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3 Self-Management Space and the Underlying Learning
Theories

Although there is considerable potential in the construction of knowledge and
competence development, the LMS can generate a real pedagogical success only if
their use relies on solid and proven learning theories [25].

In the next part, we will evoke the transposition of the use of four learning theories
in the design and development of the self-management space of LMS. For that
purpose, we will do the correspondence between the tools available in LMS and the
learning theories to which they refer. As the latter part will show, the hybridization of
these learning theories that we have judged more important and relevant to our
modeling work can only be a source of enrichment to improve the quality of online
learning.

3.1  Self-management space and the traditional pedagogy

The conception of learning as supported by traditional pedagogy is essentially
relying on a direct and systematic mode of transmission. Indeed, we put forward the
authoritarian role of the teacher who must deliver fixed and unchanging knowledge,
evaluate and involve learners by following the different stages of a pre-established
scenario. From this perspective, learners are only passive recipients of the information
who respond ideally to external factors provided by their teacher in advance in a
particular environment. In this way, they develop their knowledge. Among the main
ideas that are associated with the traditional pedagogy [35], we mention:

o Lecture-based teaching: this idea generally refers to the teaching-centered
pedagogy in which the teacher is the main provider of subject content to learners.
The acquisition of knowledge is assessed through various operations of
reproduction such as recitation, examination, and practical exercises. Only the
teacher has overall authority over learners who must follow his/her instructions and
show goodwill to construct their knowledge more effectively.

e The idea of transmission and reception: we consider that the teacher delivers
knowledge in ways that are clear, concise, and transparent and the learner receives
it without any difficulty of memorization, understanding, and reproduction. Trial
and error learning seems not to have its place in that perspective. The learner must
listen, deploy efforts to study well, and recite per the teacher's expectations. The
pedagogical relation is ideal from the teacher’s point of view, the learner’s spirit,
and the object of transmission.

e Individualism: the learner is a part of a group but still works individually. No
exchange between learners is allowed. This implies the absence of debate,
dialogue, and communication. Everything is centralized around and by the teacher.
No cognitive and social dimension exists in the learning process.

o The sanction: the role of the teacher is to identify errors. Learners are classified to
generate a spirit of competition between them. Those who fail to learn are those
who commit one or many errors. Making errors is not considered as a necessary
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step for learning but it is seen as being the fault of the learner who has not shown
goodwill to learn.

These main ideas from the traditional pedagogy have had an impact on the design
and development of LMS, which focus on learning by the reception. Indeed, this kind
of software integrates different spaces to allow teachers to organize, structuring,
exposing their knowledge, and particularly assessing the learning progress. Thus, a
central place is given to teachers who do have the necessary tools to deliver
knowledge and engage learners in the proposed learning activities of reproduction,
consultation, and execution.

In general, we think that the contribution of the traditional pedagogy is so valuable
to the extent that it allows teachers to facilitate and assist learners by putting at their
disposal well-structured information based on over-prescriptive scenarios. However,
traditional pedagogy has its limits that rely very much on the fact that learners who
are considered as the main actors in the teaching-learning process are widely
neglected. Their needs are not taken into consideration and they are only seen as
passive receivers of knowledge.

3.2  Self-management space and the behaviorist

Behaviorism is a learning theory concerned with the study of human observable
behavior without recourse to inner mental states [36]. It is built on the assumption that
the brain is only a black box that no one can access.

The term “behaviorism” appeared at the beginning of the 20th century in parallel
with the works of the American psychologist John Watson. The latter is considered
the pioneer of behaviorism. He proposed making general psychology a scientific
discipline by using experimental laboratory methods to set exploitable results that can
then be statistically evaluated [37]. Works of the physiologist Ivan Pavlov on the
conditioning of animals influenced Watson. This leads him to admit that all behavior
operates on a principle of "stimulus-response” or what is called “classical
conditioning”.

For the advocates of behaviorism (such as Pavlov and Skinner), the learning
process is perceived in a very simplistic way as an external change in human behavior
which results from specific instrumental conditioning. This means that the
confrontation of any individual with a discriminative stimulus inevitably leads usually
to the emergence of constructed responses over time. To teach a certain skill, the
behaviorist approach proposes to break it down into sub-objectives which have to be
simultaneously assimilated and mastered. In this perspective, the teacher should be
able to present information to learners under restricted stimulus associated with
reinforcement. The learners’ role here is to respond to these stimuli by adopting the
expected behavior. The teacher also proposes progressive practical exercises that
allow checking the acquisition of knowledge while giving positive and/or negative
feedback based on the responses provided. The type of pedagogical scenario that
prevails, in that case, is the one which highlights learning by reception-exercises-test
(see Figure 1).

1IJAC — Vol. 13, No. 4, 2020 29



Conditioning Coordinator

Learner

A= B
B= C
C=D

Passive response

Learner &

Author Administrator

Stemming from the Behaviourism E-learning Platform

Fig. 1. LMS and underlying behaviorism model

The mark of behaviorism can be found in the LMS which displays systematic
exercises allowing learning by repetition (trial and error) and in which the principles
of conditioning are integrated.

3.3  Self-management space and the cognitivist

Cognitivism is born at the same time as Artificial Intelligence, in 1956. Miller and
Bruner propose it in reaction to Behaviorism. It focuses on ways of thinking and
solving problems. Learning cannot be limited to a conditioned recording, but should
rather be considered as requiring complex processing of the received information.
Memory has its structure, which involves the organization of information and the use
of strategies to manage this organization [38].

Cognitive psychology considers that there are three broad categories of knowledge:
declarative, procedural, and conditional knowledge. It invites the teacher to develop
different strategies to facilitate the integration of each of them because they are
represented differently in memory; the declarative knowledge answers the WHAT,
the procedural knowledge points to the HOW, and the conditional knowledge to the
WHEN and the WHY [42].

There are different categories of cognitive strategies that contain several types of
strategies. Furthermore, cognitive and metacognitive strategies can be the subject of
systematic teaching. Besides, the authors [41, 40] insist that the teaching of these
strategies be carried out in the learning context, in the program course. The teaching
of these strategies will be effective if these strategies are integrated with the ordinary
curricula, and presented to learners as a necessary means to the achievement of the
learning objectives. However, quality education is not limited to telling learners what
to do; it consists also of showing how to learn. Tardif [39] presents a learning model
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based on the importance of the gradual and effective appropriation of cognitive and
metacognitive strategies. This model has the aim to stimulate cognitive and emotional
engagement, to show the learner how to treat the information adequately, and to bring
the learner to make transfers.

Coordinator
S

Learner

Faking
Coun
_l rm’""’aq, i 00
An obstacle to Sy y
be defined and

to crossed

Q Ad%ﬁﬂ
Stemming from the Cognitivism E-learning Platform

Fig. 2. LMS and underlying cognitivist model

For an LMS based on the cognitivist approach, the learner is an active information-
processing system, similar to a computer: it perceives information that comes from
the outside world, recognizes it, stores it in memory, then recovers it from his/her
memory when he/she needs it to understand his/her environment or resolve problems
[34]. The teacher is the manager of learning. He/she guides, animates, directs, advises,
explains, regulates, and remedies. Knowledge becomes an external reality that the
learner must integrate into his’her mental patterns and reuse rather than acquire
observable behaviors [43]. Besides, the favored teaching method leaves room for
multiple learning pathways to take into account the different individual variables that
can influence how learners process information. The cognitivist teacher will be
invited to use ICTs that promote high interactivity with learners, such as simulators,
experiments, and intelligent tutorials. However, the cognitivist model has an
important limit, related to the fact that a well-structured material is not sufficient to
ensure learning. The motivation of the learners is a determining factor because it
provides the required energy to perform learnings (see Figure 2).

3.4  Self-management space and the social constructivist

Social constructivism is the fruit of the development of learning theories under the
influence of some researchers, particularly Lev Vygotski in 1934 [21, 11], who
wanted to depart from behaviorism by integrating other factors that can positively
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influence knowledge acquisition. Thus, new ideas emerged in connection with the
possible interaction of individuals with the environment.

Social constructivism outlines learning by construction in a community of learners.
In this light, learners are expected to interact with the available human resources
(teachers, tutors, other learners, etc.) in the proposed learning environment. In this
way, the learners’ psychological functions increase through social cognitive conflicts
that occur between them. These conflicts lead to the development of the zone of
proximal development® [10] and thus facilitate the acquisition of knowledge.

Coordinator Learner

Computer
Systems

Educational

Resources
Complex
Situation

Author Adﬁk’r
E-learning Platform Stemming from the Social Constructivism

Fig. 3. LMS and underlying social constructivism model

Learning is seen as the process of acquisition of knowledge through the exchange
between teachers and learners or between learners. These latter learn not only through
the transmission of knowledge by their teacher but also through interactions [9].
According to this model, learning is a matter of the development of the zone of
proximal development: this zone includes the tasks that learners can achieve under the
guidance of an adult; they are not very tough or so easy. The development of this zone
is a sign that the learners’ level of potential development increases efficiently [28].

The teacher’s role is to define precisely this zone to design suitable exercises for
learners. Furthermore, designing collaborative tasks, which involve discussions and
exchange (socio-cognitive conflicts) between learners is so important in this model.
Errors are considered as a point of support for the construction of new knowledge.

Based on the social constructivism approach (see Figure 3), the design of the LMS
was oriented towards integrating online communication and collaboration tools. In

3 "The distance between actual development level as determined by independent problem solving and the
level of potential development as determined through problem solving under adult guidance or in
collaboration with more capable peers (Vygotsky, 1978, p. 86)".

32 http://www.i-jac.org



practice, a wide range of platforms, particularly the social constructivist ones,
proposes a set of tools, which allows sharing, exchanging, and interacting in a
synchronous and asynchronous mode such as blogs, wikis, forums, etc.

In summary, the ideas of social constructivist authors have highlighted the social
nature of learning. Other authors have taken one step further by emphasizing the
distribution of intelligence between individuals and the environment. Furthermore,
considering that learning occurs in a social context is no longer enough to ensure deep
learning. Indeed, working in groups can negatively affect the quality of learning if the
following conditions are not taken into consideration: learning styles, the way groups
are formed, interaction modality, and the characteristics of tasks.

4 Concepts

4.1 Instructional management systems - Learning design

IMS-LD was published in 2003 by the IMS/GLC*. The source (EML?) of the
proposed language was assessed by the European Committee for Standardization
(CEN) in a comparative study of different SRMS [5, 7]. EML is defined by CEN / ISS
as "an information aggregation and semantic model describing the content and
processes involved in a unit of learning from an educational perspective and to
ensure the reusability and interoperability.” [23]. In this context, the North American
IMS consortium undertook a study and provided a specification of such a language,
giving birth in February 2003 to the Learning Design specification V1.0 (IMS-LD).
She adds that the proposal, largely inspired by EML developed by [6, 7] (OUNL),
provides a conceptual framework for modeling a Learning Unit and claims to offer a
good compromise between the generic implementation of a variety of instructional
approaches and the power of expression that allows an accurate description of each
learning unit.

4.2  Atlas Language Transformation (ATL)

In their operational ATL, Canals [27] states that to deal with the transformation of
models, it is difficult and cumbersome to use object languages since we spend so
much effort on the development of transformation definitions of Framework for the
set work. The use of XSLT as a language if it is more direct and adapted by the rest
are difficult to maintain [27]. We follow their choice by focusing on the
implementation of approaches centered on the MDA (Model Driven Architecture),
MDE (Model Driven Engineering), and QVT (Queries View Transformation) tools.
Query / View / Transformation (QVT) [12] is a standard defined by the OMG. This is
a standardized language to express model transformations. QVT is not advanced
sufficiently now in its definition for Queries and View aspects. Against

* IMS/GLC: Instructional Management Systems Global Learning Consortium
* EML: Educational Modelling Language.
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transformation by the appearance expressed by the MDA, the approach has resulted in
various experiments (e.g., Triskell, ATL) on both academic and commercial levels.
To determine the transformation, it is necessary to have tools of transformations.
These are based on languages transformations must respect the QVT standard [12],
proposed by the OMG [25]. There is an offer of free tools (ATL, MTF, MTL, QVTP,
etc.) and commercial (e.g., MIA). We chose ATL (Atlas Transformation Language)
from the provision of free tools to the extent that only ATL has a spirit consistent with
OMG / MDA / MOF / QVT [27].

5 Generate an IMS-LD Meta-Model of Self-Management Space

5.1  Correspondence between the IMS-LD and the self-management meta-
model

In this research, we try to adapt the model IMS-LD with a self-management meta-
model supporting LMS. This adaptation will go through three stages, first the
development of an LMS self-management meta-model. Secondly, the study of the
correspondence between the developed meta-model. Finally, the IMS-LD model and
their transformation to the IMS-LD meta-model reduced the MDA approach in a
transformation that is based on the rules implemented in the ATL language. However,
we will talk about the IT design of our LMS self-management meta-model without
using the transformation that is based on the rules implemented in the ATL language,
because we have detected the same problems in several works [10, 20, 23, 26, 29, 32,
33, 44, 8, 4]. In IMS-LD, we do not have the opportunity to build a course which
consists of several chapters. For this, there is at this level a semantic loss.

Table 1. Correspondence between the IMS-LD and the self-management meta-model

Self-management meta-model ‘ IMS-LD ‘
Prerequisite Prerequisite
The role, and features Role
Member Person
Coordinator, teacher, and tutor Staff
Learner Learner
Objective Learning Objective
Course and chapter Learning Object
Tools Services
Espace de production Environment

Consequently, the majority of classes designed in our LMS self-management meta-
model corresponds perfectly with the IMS-LD model, which makes possible their
transformation to it. The transformation of the model is a technique that aims to put
links between models to avoid unnecessary reproductions. In Table 1, we have tried to
collect all the classes of the LMS self-management meta-model and their equivalent at
the IMS-LD.
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5.2 Self-management meta-model compatible with IMS-LD

In our research, we propose a meta-model for a self-management space designed to
achieve the needs of the LMS and the needs of teachers and learners. Therefore, we
establish the following diagram (see Figure 5) as the first proposal of a self-
management meta-model for LMS.

Indeed, we will talk about the IT design of our self-management meta-model for
LMS. This led us to develop our meta-model in which we will eventually identify the
features of the constituent entities of our meta-model in which we specify the
different classes of our modeling.

[
N
)

Fig. 4. The conceptual meta-model of the self-management space

Teachers and tutors can create self-management through the following
technological advances:

e Test managing. Teachers or tutors can create tests with multiple-choice, multiple
answers, true/false, Likert, ordering, matching, drag and drop, and several open-
ended question types. M/C, M/A, ordering, matching, and T/F questions are
marked automatically. Moreover, these tests enable learners to add questions to a
Question Bank, then select questions from it to assemble a test or quiz.

o Course managing. Courses on a system can be sorted, their authors modified, and
their teachers or tutors managed. We can create new courses and assign them to
teachers or tutors. Besides, we can use course backups to generate initial content
for a new course.

¢ Group managing. Teachers or tutors can manually create or automatically generate
workgroups for a variety of purposes. Groups might be used to provide a private
area where learners can work.

e Backup managing. The entire content and structure of a course can be backed up
and stored on the LMS server, or downloaded and saved to your local computer for
safe-keeping.
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o File managing. Teachers, tutors, or learners can upload and manage course-related
files. Directories can be created to sort files; zip archives can be uploaded and
unpacked. A popup file manager can be opened alongside the Content Editor or
test question editors.

e Module managing. Administrators or coordinators can install modules, enable and
disable them, and define a default set of modules and menu blocks for new courses.

e Themes managing. Easily create a custom version of LMS by modifying an
existing theme or creating a new one. Assign themes to categories of courses to
give all related courses the same look.

e User managing. Users on a system can be sorted, personal information can be
viewed, and access privileges can be modified. User accounts can be managed by
adding, modifying, or deleting accounts.

6 Designing an IMS-LD Model of Self-Management Space

In our work, we will try to design e-learning models, so we have to create a use
case diagram and class diagram model based on the theoretical study of our current
work and will simultaneously ensure its projections to the models. In addition to that,
we will try to recognize our models with the IMS-LD model. This compatibility will
not be a direct way c to d, the same IMS-LD terminology will be used for all classes
of our proposed self-management model; there is an equivalent class in the IMS-LD
meta-model of the self-management space, proposed in Figure 6, which will greatly
help us in the design level.

6.1  Use case diagram

The use case diagrams identify the functionality provided by the model (use case);
users interact with the system (actors), and the interactions between them. The main
objectives of the use case diagrams are to:

e Provide a high-level view of the model.
o Identify users ("actors") of the model.
o Define the roles of the actors in the model.

Table 2 describes the service function for each actor.
Here is the use case diagram (see Figure 6) of the model representing the external
actors who will interact with the system and how they will use it.

6.2  Class diagram IMS-LD

In our paper, we propose a class diagram IMS-LD model for the self-management
space (see Figure 7) from our meta-model proposed in Figure 6. In this last one, we
defined the properties of each class and the relations between them. The majority of
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the classes designed in our class diagram model corresponds perfectly to the meta-
model proposed in Figure 6, which makes possible their transformations. Model
transformation is a technique for linking patterns to avoid unnecessary duplication.
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Table 2. Function description

Actor Function Description
Learner Set language The learner can define the language of these studies
Set theme The learner can define the theme of his office
View documents Learners can view documents
Upload documents The learner can upload documents
Tutor Manage courses The tutor can add, modify or delete courses
Manage groups The tutor can add, modify or delete groups
Assign learners to groups The tutor can assign learners to groups
Set language The tutor can define the language of study for their
learners
Set theme The tutor can define the theme of the personal offices
of these learners
Teacher Create Quizzes The teacher can create Quizzes
Create activities The teacher can create activities
Create projects The teacher can create projects
Create assessments The teacher can create assessments
Set prerequisites The teacher can set prerequisites for course
Set objectives The teacher can set objectives for course, projects,
activities, quizzes, and assessments
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Fig. 6. Class Diagram of self-management space

7 Conclusion and Perspectives

We are on the way to the design and modeling of the self-management model of a
new Learning Management System compatible with IMS-LD. This conception is
based on active teachings learner-centered, from which we opted for four learning
theories as to the teaching and learning base of this new LMS, namely traditional
pedagogy, behaviorism, cognitivism, and social constructivism.

To achieve our goal, we need to reach the model validation step, which is one of
the tasks to be performed in our future work; also, we seek a framework that will
guide us better to start the development part.
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