PAPER
TOWARDS A GEOGRAPHICAL ORCHESTRATION OF MOBILE LEARNING ACTIVITIES

Towards a Geographical Orchestration of
Mobile Learning Activities

http://dx.doi.org/10.3991/ijim.v8i2.3627

Nassim DENNOUNI !, Yvan PETER !, Luigi LANCIERI ! and Zohra SLAMA 2
I Lille1 University, Lille, France
2 Djilali Liabes University, Sidi Bel Abbes, Algeria

Abstract—We are in the transition to a new era where mo-
bility extends to many aspects of our daily lives. Learning,
for example, takes place throughout life and anywhere. One
may wonder how the traditional orchestration of learning
can be applied in a mobile context, for example, to better
support students during field trips and museum visits. In
this paper, we present a geographic orchestration of re-
sources and activities associated to learning system. The
objective is to consider collaboration in mobile learning
scenario that depends heavily on the location of learners,
their profiles and their activity logs. We also defined a soft-
ware framework for the design and implementation of ped-
agogic scenarios of field trip. To validate our approach, we
present the implementation of a mobile artifact dedicated to
the support of new visitors in exploring the historic monu-
ments of a city.

Index Terms—Web technologies, field trip, pervasive envi-
ronment, mobile learning scenario, Collaborative process
integration, geographic orchestration, Emerging technolo-
gies.

L INTRODUCTION

Today, mobile computing is already at the heart of
many location-based software applications (GPS, RFID
...) that are integrated in specific terminals (Smartphone,
tablet PC ...). Tomorrow, ambient computing, via the in-
troduction of these new smart devices will be used in in-
dustries that require continuity of mobiles activities such
as telemedicine, home automation and serious games.
Field trips or visits to museums can improve our education
system because they can better direct the learning process
by enabling mobile learners to construct their own
knowledge by collaborating with others.

In this scalable spatiotemporal context , the orchestra-
tion enable to manage real-time learning activities such as
reading text, viewing video, testing, feedback, group
work, etc. but it generates significant costs of tutoring.

On the other hand, we found that the centralized orches-
tration is not adapted to the context of a field trip because
our learner must remain master of his learning choice and
should not be subject to obligatory tutorials actions.

Therefore, our goal is to recommend automatically re-
sources and activities based on learner's geographical con-
text in order to minimize the cost of tutoring instructor
(teacher) during the course of the field trip.

In this paper, we present an approach that allows im-
plementing a decentralized orchestration to promote the
collaboration of learners in a highly personalized and
adaptive open environment. In section 2 of this article, we
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define our theoretical context, mobile learning and the
concept of orchestration. Then we make a state of the art
on the organization of field trips. Then, in Section 3, we
introduce a design framework for mobile learning scenari-
os of field trip and a teaching system orchestration of ac-
tivities and resources centered on the location of learners.

Finally, we describe a software framework for mobile
learning scenarios of field trip through the implementation
of an application that helps to discover the historical mon-
uments of the city by new visitors.

II.  THEORETICAL CONTEXT AND STATE OF THE ART

A. Mobile Learning

Mobile learning has become a very popular topic of re-
search because there are many areas of research that ad-
dress the topic from different points of view. Y. Laouris
defines mobile learning as a function which depends on
several parameters such as time, space, the learning envi-
ronment, content, technology, learner profile and the
method used [15].

A.Derycke considers mobile learning as a e-Learning
version that is suitable for learners mobile in the aim to
deliver distance learning in other media as computer
workstations. Thus, thanks to the many applications de-
veloped, the student can continue his training where it is
with a mobile device (Smartphone, IPod, IPad, games
console) [6].

According to M. Sharples, mobile learning can be de-
fined as the process (at both personal and public) to arrive
at knowledge through exploration and linking of different
contexts involving other people and interactive technolo-
gies [21].

M. Laroussi think that mobile learning is only part of a
whole which consists of learning tools, infrastructure sup-
port, contexts and people are distributed in time and space.
It allows learning in context, but also through contexts
[16].

In our opinion, the definition of mobile learning is al-
ways about to change because it must adapt each time to
new physical, technological and educational contexts that
are closely related to various fields of application.

B.  The orchestration in the context of field trips

The scenario of field trips can be divided into three dis-
tinct phases: 1) The preparation phase which allows for
planning the site visit, 2) the movement itself as a second
phase, and finally 3) the finalization phase that integrate
monitoring activities such as visit reports, presentations,
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tests and / or feedbacks. The first phase is dominated by
the work of the teacher, while the other phase rely much
more heavily on the activities of learners. The location of
the visit can take place only outside the classroom, while
the phases of preparation and finalization can occur inside
or outside the classroom [8].

Goodyear et Yang define teaching screenwriting as a
reflection on the tasks to be done by learners and human
and material resources that can help them succeed in such
tasks. According to them, learners transfer the responsibil-
ity for learning to the teacher or content creator [10]. In
the case of field trips, it is neither reasonable nor possible,
because students need to be active and creative in a disci-
plined manner so that the learning process is effective.
The term 'orchestration' refers to the real-time manage-
ment of educational graphs whose activities lie in different
planes (individual, group, class, community ...) and link
layers of digital and physical information. While instruc-
tional design models are concerned central constraints
(who learns what and how), orchestration incorporates
constraints less "noble" such as segmentation scheduling,
discipline, producing traces for parents, the budget energy
of the teacher, the physical organization of the classroom,
ete. [7].

Specht and Glahn emphasize that the orchestration also
covers personalization and adaptation in a learning envi-
ronment [9]. In Virtual Learning Environments (VLEs),
the orchestration concerns the organization of resources
and learning tasks (forums, chat ...) to motivate the learner
to use the media associated with a course. As part of a
field trip, orchestration not only covers the preparation
phase, but also the management of the implementation of
learning tasks during the course of the visit and the
analysis of the results after the field trip. This analysis
helps to rearrange learning activities and examine
orchestration strategies of learners in the aim to increase
the success rate and reduce the dropout rate during the
finalization phase. Figure 1 summarizes the concepts
related to the orchestration of learning activities during a
field trip.

C. State of the art on Field trips

In the "Ambient Wood" application, the context is
mainly supported by the use of the GPS system to define
the location of learners and provide relevant information
and services. This is done for the activities of the explora-
tion phase of the fauna and flora in the forest. PDA learn-
ers provided information in response to readings from
sensors on humidity and light at a specific location or an
indication of the physical presence of a student in a partic-
ular location (via GPS). This application integrates the
notion of context management based on the geographical
location but does not allow learners to interact with each
other to build new knowledge through the exchange of
comments or resources [20].

Chen, Kao et al. [2] [3] study the birds and butterflies
using mobile devices. During the field trip, students will
take pictures and try to compare them with those already
stored in the database accessible via an ad hoc wireless
network. This type of application focuses on outdoor ac-
tivities but gives little interest to the enrichment of the
learning scenario of the visit and evaluation activities to
be performed by the learner and the analysis of feedback
during the finalization phase.
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Figure 1. The main elements of orchestration of field trip.

The ENLACE project [22] focuses on enriching the
mobile activities with learning resources because it allows
a seamless integration of learning objects in the system.
However, the architecture adopted for this project does not
support real-time changes associated with different sug-
gestions by learners.

In the RAFT project [14], a system was developed to
support the creation of mobile applications that facilitate
data collection during the field visit and the integration of
support for collaborative monitoring activities after the
field trip. This project can be considered as a new para-
digm of learning, because it supports constructivist learn-
ing process in real-world contexts. One of its main objec-
tives is to generate metadata for each new context of the
visit. However, the difficulty lies in the combination of
activities during the visit and activities to do in class.

In the MoULe project, sensitivity to context supports
the location of learners who have a Smartphone with GPS.
The system will automatically connect all learners' activi-
ties performed during their learning to specific locations
within an area of interest. In this way, the system can find
the current geographical position of learners and can
acknowledge cultural sites in the aim to associate a set of
predefined questions on these sites [1]. This project does
not provide the opportunity for students to enrich their
scenarios by proposing new evaluation activities and new
resources for the system operates based on a predeter-
mined scenario during the planning phase of the visit.

LEMONADE (“Learning Environment for Mobile
Network-Able Devices”) [9] is an environment that allows
flexible creation of mobile learning scenarios. It offers
flexibility to provide a generic approach for the descrip-
tion of scenarios associated with the full cycle of field trip.
LEMONADE combines the activities on the ground with
other classroom learning as brainstorming or discussion
group activities. However, this tool fits just in the case of
an open learning scenario that can not be planned in detail
during the design phase.

Contrary to previous work on platforms such as CSCL
(Computer Supported Collaborative Learning) that
showed their incapacities to manage the activities of mo-
bile learning, the CSCBL (Computer Supported Collabo-
rative Blended Learning) can be used in field trips because
they allow a focus on the use of an LMS collaboration and
orchestration by the instructor. This kind of project can
coordinate the activities taking place in different places
thanks to new mobile technologies but it will meet many
difficulties when accompanying groups and assigning
contextual activities as well as for individualized learning
[18].
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After this state of the art, we found that applications of
field trip are very specific to the context and linked to the
objectives chosen by the mobile learning. The experi-
ments presented previously do not include open mobile
learning scenarios that support real-time collaboration in a
spatio-temporal environment as shown in Table I.

To go further in this field, we propose a flexible solu-
tion that will support such collaborative activities.

III.  OUR CONTRIBUTION

A. Designing a field trip scenario

The attitude of the mobile learners can not be predicted
in detail during the design phase but it can be monitored
and adjusted during the course of the field trip. For this we
must develop a adaptable scenario, often in use, depend-
ing on the changing context and needs of visitors. When
planning the field trip, we can imagine scenarios that
adapt to the particularity of each learning situation with
the possibility to integrate any new variants other than
those already listed [19].

For this, we use the concept of point of interest (POI
Point Of Interest) in the context of this scenario as a local-
izable physical location by GPS easily identifiable by the
different actors of our device. We also classify POI into
three categories: 1) POI of localization which is intended
to help users while traveling like restaurants, subway sta-
tions... 2) the main POI used in the learning scenario such
as historical monuments to visit during the field trip 3)
additional POI introduced to complete the scenario prede-
termined by the instructor such as a historical monument
that we visiting at the suggestion by one or more learners.
Figure 2 shows the three phases associated to our design
model.

Static layer of our scenario contains a set of main ac-
tivities to do in the pedagogic scenario predetermined by
the teacher (or orchestrator) and a number of POI to visit
during the displacement of learners. This layer is to main-
tain the consistency of mobile scenario within a super-
vised learning mode. The variants layer by profile must be
defined to be customized to meet the specific require-
ments of a particular spatio-temporal context which de-
pends on the learner profile and historic of visit. In a given
context, teachers can individualize the path of the mobile
learner by eliminating variants that are no longer relevant
to learning. The open part of our mobile scenario is exe-
cuted in unexpected situations that are associated with
unforeseen contexts during the design phase such as the
addition of new centers of interest (POI) or the enrichment
of scenario by new activities. The new variants of our
scenario must be clearly identified during the finalization
stage to better complement our training system.

These three parts form our mobile learning scenario that
contains tasks to be done and the supports to be consulted
in the context of field trip. To properly ensure respect for
pedagogic objectives of our training system, we will rely
on the orchestration for the choice of resources and rele-
vant activities adapted to our open collaborative environ-
ment.

B.  Software framework of our scenario of field trip

Field trip requires a collaborative scenario centered
learning. This scenario can be based on a learning facilita-
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tor (instructor) or an expert that may be elected from
among the active participants in mobile learning scenario.

The selection of experts is based on the number of
comments by POI or the number of resources or activities
proposed during the visit. It is a realistic learning situation
based on active learning that encourages the learner to
construct his own knowledge with the group help to
achieve the formal objectives of pedagogic visit. The or-
chestration performed by the instructor or experts can
manage real-time graphs relating to mobile learning ac-
tivities at the level of the learner and within groups formed
during the visit. For this, we propose a life cycle for the
development of collaborative mobile applications capable
of supporting scenarios of pedagogic visit. Figure 3 shows
the four phases used in our approach.

TABLE L.
CHARACTERISTICS OF WORKS AROUND THE FIELD TRIP

Works Ambiant | ek | BAFT | MouLe | LEMO-
Wood : Pro- h CSCBL
Project etall. | Project ject [14 Project | NADE 18]
characteristics [20] (21131 122] 1 [ 191
Support the

spatio-temporal | Yes | Yes | Yes | Yes | Yes | Yes | Yes
context

Exchange

No Yes Yes Yes | Yes Yes Yes
comments

enrichment

. No No Yes Yes | No Yes Yes
scenario

real-time col-

. No No No Yes | Yes | Yes | Yes
laboration

Integration of
three phases of | No No No No | No Yes | Yes
field trip

Using POI No No No No | Yes No No
support open or

unexpected No No No No | No No No
Context
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Figure 2. The layers of a fied trip mobile learning scenario.
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Figure 3. Lifecycle of our mobile collaborative scenario.
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1) Collecting scenarios

This phase corresponds to the needs analysis. It consists
of defining the scenario model as a graphical formalism
that describes the roles of actors, artifacts, conditions in
which the activities are performed and the relationships
between these different elements [5].Our mobile scenario
is divided into two parts: a fixed part developed by the
instructor during the planning of fief trip and the second
part enriched by learners and experts during the visit. In
the first part, the instructor introduces significant POI
(Main) to visit and see the resources and activities to do in
the context of a pre-established supervised Mode scenario.
In the second part, students and experts can introduce oth-
ers POI different from those of the main timeline and join
other media and activities. In the first part, the instructor
introduces significant POI (Main) to visit and see the re-
sources and activities to do in the context of a pre-
established supervised Mode scenario. In the second part,
students and experts can introduce other POI different
from those of the main timeline and join other media and
activities. Mobile users can interact with each other be-
cause they can post their comments for each resource or
activity of the POI. During finalization phase, a test of
knowledge acquired during the field trip is proposed to
learners and experts. Finally, analysis of the results of this
evaluation will allow us to have a good feedback on our
system and identify the level of expertise of learners. The
use case diagram of Figure 4 illustrates the role of each
user of our system.

2) Development of a behavioral model

The behavioral model is an overview of the sequence of
activities to be supported by the system and their charac-
teristics (roles of actors, context of use, artifacts, etc.)[5].
This model must support spatio-temporal interactions and
notifications of contextual events. It must also be sensitive
to the context of communication (synchronous or asyn-
chronous messages) and the availability of learning re-
sources.

To ensure the different specificities of our mobile col-
laborative scenario, we proposed an orchestration system
of resources and activity that uses a search algorithm by
radius that is described as follows:

Algorithm of geographical Orchestration

Begin

I 1. Detecting the current position of the learner by GPS
i 2. Enter (R) the radius Research

i 3. Determine (Z) the area of interest of the learner.

i 4. Display POls belonging to the area (Z)

I 5. For each POI of the area (Z) Do

i ! Show all tags related to POI
|

|

|

|

|

|

|

|

|

|

End Do
6. If the learner selects a POI Then
| View activities to do by the learner and
i resources to consult for this POI
End if
End.

This algorithm allows to define a pattern of behavior
that can be adapted depending on the location of the
learner. Moreover, profiles introduced in the database can
be used to display the set of POIs that interests the mobile
learner. Then, the learner selects manually the POI to visit
according to its historical activities during the field trip.
Finally, he can view the resources and activities associated
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with this POL This information can be entered into the
database by the experts, students or even by the instructor.

This database is updated in real time by all actors of our
system. Thereby updating the same search with the same
input parameters can give different results. However, our
model behavior depends heavily on the willingness of
learners to participate in the process through the quality of
comments posted and groups created by the experts during
the field trip.

3) The choice of an architecture model

The choice of collaborative mobile architecture asso-
cied to our behavioral model depends on the nature of the
application and the specific needs of learners.

In general, the main learning platforms do not allow to
teachers to anchor the activities or resources in the right
places for the field trip.

On the other hand, our scenario is characterized by the
absence of a global model for conduct learning activities
and the freedom left to the learner. Therefore, our archi-
tecture model is based on a system that has as input ele-
ments: geographic location, learner profile, the history of
the visit and the desired search radius.

Other hand, this system outputs the resources and activ-
ities associated with the selected POI by the learner as
shown in Figure 5.

The choice of one or more POI is made by the learner
according to his preferences and his historic during the
visit. POI Selected by our learner can be a main point de-
fined by the instructor in the scenario in supervised mode.
Additional points added by an expert or another learner
can be used in the aim to enrich our scenario. For this, the
relevance of recommended activities and resources rela-
tive to the formal objectives of the visit are highly de-
pendent of the learner path and his choice of POI. Other
hand, the learner has a local view of all POI, resources and
activities. It can also work with other students in order to
construct their own knowledge, but this demarche can be
biased by inappropriate comments.

ana me feedbacks >

instructor \
)

add main POI

learner \ add localization POI
==
/E ,-\ add additional POI
expert

Figure 4. The use case diagram associated at our scenario.

@y
ﬁzﬁz}i(

Recommendation > @
system
.
.y
Figure 5.

Search radius

Architecture of our geographical orchestration system.
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For this, the use of collaborative environments as Di-
GaE (Distributed Gathering Environment) [12] can sup-
port the exchange between learners and experts in the fi-
nalization phase of the visit.

4) The evaluation of our prototype

In this phase, we discuss the evaluation of our system
based on the research and definition of indicators for the
evaluation of our system. These indicators provide a basis
for comparison between different learning systems and
different configurations of the same system. There are
several methods capable of assessing the behavior of col-
laborative work without worrying that it takes place in a
pervasive environment or in a "classic" environment.
However, we did not find any method for the specific
evaluation of the pervasive aspect in collaboration [11].
Indeed, there are no indicators, no measure or method that
should allow us to evaluate our mobile collaborative sce-
nario in all these aspects. To try to remedy this, we calcu-
late a set of measures that reflect the participation of the
learner at training and collaboration with the others during
the course of our pervasive scenario. These measures are
classified into two categories:

1) Global indicators that focus on the evaluation of the
contribution of learners or experts in relation to all the
resources and activities of the scenario

2) Local indicators that evaluate the individual behavior
of the learner.

IV. IMPLEMENTATION

To validate our approach for developing field trip ap-
plications, we have implemented a project to help visitors
of a city to better locate their points of interest (POI) on a
Mapping support. This project also aims to provide infor-
mation about the historical monuments and all places that
can act as landmark for the city.

Our work also allows to assist new visitors of a city by
providing them learning resources or activities that are
associed to points of interest. This ensures a good learning
with formal objectives. Our prototype uses mobile tech-
nologies found in a smartphone in order to exploit the
context of locating a visitor (learner) and profile. to dis-
play multimedia tailored to their needs and can help dur-
ing his visit. Our learners can visit the main POI added by
the instructor, he also consults the associated resources
and it can make the proposed activities. Our learner can
visit the main POIs added by the instructor, he also con-
sults the associated resources and he can make the pro-
posed activities. The learner can become an expert in an
area with one or more POI thanks to its potential contribu-
tion or its degree of interaction during the course of the
visit. Experts can create groups based on their different
areas of expertise and can power their workspaces by new
resources or activities. The instructor or the orchestrator of
our learning can create expert accounts based on the de-
mands of learners.

Figure 6 explains the use cases to add to the diagram
shown in Figure 4 to best answer the needs of collabora-
tion between users of our application.

Other hand, users of our application can enrich database
with new points of interest through the various updates
made from their Smartphone as shown in Figure 7.

For this, they are classified according to different pro-
files: learner, expert orchestrator visitor... And according
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Figure 6. The specific use case in ours application.
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Figure 7. The technical architecture of our application.

to the rights granted by the administrator, they update the
server from their mobile devices in order to feed the data-
base with images / videos produced by their Smartphone
during the visit as shown in Figure 8:

The architecture of our prototype uses REST Web ser-
vices based on the HTTP methods (GET, POST, PUT and
DELETE) and on the JSON format for the exchange be-
tween the server and the Smartphone. With the support of
Google Maps, the use of tags is possible to display several
information about points of interest (POI) on the
smartphone. (See Figure 9)

To evaluate our system, we can calculate, for example,
the rates of contributions by role as follows:

CRL:E%RL+2RO+2RE) M
CRO:ERV(ERL+2RO+2RE) @)
3)

CRE = E%RL+2RO+ S RE)

CRL: Contribution Rate of Learners.
CRO: Contribution Rate of Orchestrator.
CRE: Contribution Rate of Experts.

RL: Resources added by Learners.

RO: Resources added by the Orchestrator.
RE: Resources added by Experts.
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User profile User Group
+Profile code 1 1..* | +Usercode +Group code
+Description |~ —————— +Username | ——————""| Lpescription
+User login 1.* 0..
1..* A +Password 1
+Email
1 1..% 1
User type *
1 1.
+Type code Activity
+Description
+Activity code Resource
0.= ﬁeicgp;on _— +Resource code
inl e activi +Description
C t
ommen +Link to the resource
+Comment code

+Comment date 0..* 0..*
+Posted message

1

0.%
Point Of interest
1 +POI code
. +Description
POI type 1 L.* | Hongitute
| +atitude
+Type code +Altitude
+Description +Observation
Figure 8. Class diagram associated to ours application.

Read or
2. write on
DB :

getJsonobject()

1. sendHTTP/PHP request

4, Response in
© JSON format

3. JSON Conversion

Json_encode()

Figure 9. The technical architecture of our application.

These indicators are used to measure and compare the
different active participation of different types of actors in
our scenario.

Similarly, we can also calculate the contribution rate for
Adding POI and for the exchange of different comments.

Most of these parameters that we want to calculate are
simple enough to be extracted automatically by the system
during our scenario. They allow us to facilitate the visuali-
zation of learners' activities in order to deduce new learn-
ing profiles. Then it will be possible to see the emergence
of new scenarios for electing the experts or for evaluating
learners.

V. CONCLUSION

Our objective was to define a system that allows an or-
chestration of mobile learning activities based on the ge-
ographical eposition of the learner while respecting the
collaborative and open aspect of our mobile scenario.

In this article, we define a conceptual framework for a
scenario of field trip and a software framework for the
implementation of a development cycle of applications
dedicated to mobile learning.

We also presented an implementation of a mobile arti-
fact to validate our approach that is intended for a scenario
of field trip.

Other hand, we have designed this artifact in order to
implement a mobile learning located in near real time to
make contact with a new city. However the limitations of
our system may hamper the progress of our learning com-
pared to formal objectives expected of our field trip.
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For example, the use of geographic orchestration of re-
sources and activities on the basis of a single location does
not take into account the overall vision of pedagogical
objectives of our scenario.

The use of ontologies can provide activities and re-
sources based on their relevance with respect to the formal
objectives of the mobile scenario [13].

To do this, we believe that the semantic orchestration of
mobile learning activities can improve our solution in fu-
ture work on field trips or visits museums.
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