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Abstract
Medicinal and Aromatic Plants (MAPs) are known from the ancient years for their applications in pharmacy,
cooking, distillery and perfumery. Their contribution to nutrition is substantial because of specific components that
defend the human health. In spite of the increase in MAP demand and use globally, farmers lack sufficient
information and knowledge in MAP cultivation. This paper presents a mobile learning environment that provides
access to accurate and certified MAP educational content through personal computers with connection to Internet or
mobile devices. The key aim of the environment is double; first information flow enhancement and second
alternative access to knowledge through popular means. Moreover, a use case of the proposed environment is
presented for a European project.
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Introduction
Medicinal and Aromatic Plant (MAP) farming appears as an alternative agricultural approach that can not only
produce valuable products but is environmentally sound too. The term aromatics refers to a group of plants with
parts (e.g. leaves, flowers) containing essential oils. The term medicinals refers to plants that contain at least one
active ingredient capable of preventing, relieving in some degree or completely curing specific diseases. Usually,
plants of one category also possess the characteristics of the other, thus they actually belong to the general category
of MAPs.
Europe is in the first position globally in MAPs imports with a percentage of 35%. Second place goes to Asia with
26%, North America with 21% and Japan with 11%, while the rest regions together amount to 7%. The increase rate
in Europe reaches 10% both because of the consumers turn towards healthy nutrition and alternative forms of
therapy, as well as because of the fact that the financial benefit from the MAP farming has become tangible. The
global MAPs commerce has a total value of 9.5 billion Euros, 25% of which is located in Europe (GMRDF, 2007).
MAPs are of major importance for rural economy due to their contribution to agricultural diversification, optimal
use of unfertilized and semiarid land, and economic potential. Factors, such as their physical appearance in
xerothermic regions, medicinal and antioxidant properties, processing qualities, environmental adaptability, range of
possible uses, and storability, have fuelled the promotion of MAPs. Their novelty is related to the ways in which old
and new uses are being re-addressed to meet today's needs.
In the next few years the traditional crops (grain, tobacco, cotton etc.) are expected to be replaced by new. However,
the MAP cultivation is still hampered by lack of clarity. For example farmers and consumers are not always sure
what MAPs are, what are their benefits or which products are covered by MAPs.
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Particularly for Greece, MAP is a very promising cultivation since it can support Greek farmers’ imperative need of
reforming their cultivations and Greek wild MAP flora is very rich and of high quality compared to other European
countries (Economou et al., 2011). Nonetheless, MAP cultivation in Greece is restrained. Among the main reasons
are the following:




Lack of sufficient information and knowledge for farmers regarding cultivation techniques.
Lack of supplies and equipment.
Lack of connection between the primary sector (agricultural production) with the industry (production of
essential oils & standardization).

Regarding the lack of information, the increased use of mobile devices has given access to knowledge anywhere and
at anytime, bringing mobile learning (m-learning) to the foreground. Today, formal education is challenged from the
existence of many types of informal education (Markellos et al., 2009). Particularly farmers can benefit a lot from
m-learning, since they have to travel or be in the field many hours a day.
New communication opportunities have been raised with the advent of current mobile technologies (Gartner Group,
2004). Globally, there are more than 1,500,000,000 mobile users and this number is continuously increasing.
Although, mobile Web browsing is a key enabler for mobile Internet services, users have not considered the
particular service as their favourite. In parallel, Short Message Service (SMS) has met wide acceptance as a means
for instant delivery of textual information in a cost-effective way. Taking into consideration that the vast majority of
mobile phones support Internet browsing in local mode, mobile Web services have grounds to flourish (Sakkopoulos
et al., 2006) as the allow a typical mobile phone to reach a wealth of information and interact intelligently with
them. Regarding Greece, mobile phone technology is very popular with an estimated usage penetration of over 90%
of the population. Recent statistics show that this penetration is further widening, and SMS are particularly utilized.
Concerning m-learning, a number of Web-based environments have been developed to support the learning process
in many disciplines and at all levels of the educational system (Kanellopoulos et al., 2007). Unfortunately, the
effective incorporation of such learning environments into mobile phone technology is still a challenge for
educators, students, and developers.
In this context the scope of the paper is to present a mobile Web service solution that provides access to accurate and
certified MAP educational content through personal computers with connection to Internet or mobile devices.
Particularly, this work proposes architecture for providing an m-learning environment for MAPs. The key aim of the
environment is double; first information flow enhancement and second alternative access to knowledge through
popular means (such as the mobile phones). Therefore, the structure of the paper is as follows: in the next section an
overview of MAPs and m-learning is given. Then the proposed architecture for MAPs is presented, as well as a use
case of the architecture. Finally, some conclusions along with future work are apposed.

Background
Medicinal and Aromatic Plants
From 350,000 flora species, 24,000 are characterized as MAPs, comprising a small but particularly evolved group of
species. MAPs are known from the ancient years for their applications in pharmacy (pharmaceutical concoctions),
cooking (seasonings and spices), distillery and perfumery (use of essential oils in soaps and perfumes). They are
used daily either fresh or processed and their contribution to nutrition is substantial because of specific biodrastic
elements that defend the human health (Liopa-Tsakalidis et al. 2004, Liopa-Tsakalidis et al., 2010). Another
important use of MAPs is in fodder. After the forbiddance of antibiotics, they are used in grain farming as pesticide,
and having the advantage of being natural products, they contribute to the well-being of the livestock, increasing
their production.
Regarding their cultivation needs, most MAPs are resistant to low soil and air humidity and adapt to dry and hot
conditions. Their cultivation contributes to the reduction of soil erosion and deceleration of land desertification. Due
to the geological setting in mountainous and semi-mountainous zones, where fields cannot yield for specific plants,
MAPs can comprise a promising solution for supporting agricultural income and giving incentives to people for
return migration at these regions.. MAP cultivation also helps in the preservation of species and the environment,
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since it discourages the thoughtless and rapacious collection of uncultivated plants that in many cases incurs the
reduction of their population or even their extinction.
Greek flora is very rich in uncultivated MAPs, since the soil and climate conditions are very favourable for their
growth (Tsigarida et al., 2002). More specifically, in Greece there are 6,000 MAP species, 400 of which are
endemic. Most of them (e.g. of low and high altitude, firewood, cultivated in gardens and pots, decorative), are
found at various altitudes in proportion to their ecological needs. These facts along with the agro-economic
conditions evince Greece as an almost ideal region for MAP cultivation.
Mobile Learning
During the last decade, mobile devices follow an exponential development worldwide. They have been transformed
from simple mobile phones, into complex, multiprocessing mobile multimedia devices. Unfortunately, not all users
are capable of catching up with that rate of technological development. There are several groups of users, according
to the degree of technological features' assimilation they have achieved. One of the features with the lowest degrees
of assimilation is the “mobile Internet”. The term was introduced by the marketing departments of large mobile
telecommunication companies. It refers to the ability to access several online services (email, Web, FTP, etc.) via
mobile phones, mainly through General Packet Radio Service (GPRS).
M-learning is considered as learning through mobile computational devices (Quinn, 2000), meaning that it is not
only electronic, but also mobile (Shepherd, 2001). M-learning is estimated as an extreme form of flexible learning
since it surpasses the boundaries of a classroom bringing education anytime and anywhere (e.g. home, office,
countryside) in a shared and flexible learning environment. It can enable the participation in training activities when
necessary through the use of a portable learning device and a wireless network. Also, it is very appealing to the user
as it is personal, contextual and situated. The particular characteristic of mobility of m-learning is of significant
importance both for trainers and trainees. According to Kynäslahti (2003), there are three different elements of
mobility that comprise its value, namely convenience, expediency and immediacy. Up till now, a number of
different types of mobile devices have been used in many ways to support the educational process. The most popular
are the following (Georgiev, 2004):






Notebook computers: their small size, the provision of similar capabilities as desktop computers and
capability of supporting wireless communications has made them a well known and used tool despite
their still high price.
Tablet Personal Computers (PC): they provide all capabilities of PC and their price is not very much high.
Personal Digital Assistant (PDA): their powerful processors, small size make and support of different
multimedia files make them very popular.
Mobile Phones: they are usually used for voice communication, Internet browsing (through Wireless
Application Protocol or GPRS) and exchange of text and multimedia messages. Despite some restrictions
(low memory capacity and data transfer rate) they comprise the most popular communication means.
Smart Phones: these tools comprise a combination of mobile phones and PDAs, with size bigger than the
former and smaller than the latter, also offering web browsing.

Apart from presenting the main types of mobiles devices, it is worth mentioning emerging categories of m-learning,
which are a number of case studies documenting trials and pilots in the public domain (Kukulska et al., 2005):






Vol()

Technology-driven m-learning: it concerns the use of particular technological innovation in academic
environment so as to present technical feasibility and pedagogic possibility.
Miniature but portable e-learning: it concerns the use of different types of wireless technologies and tools
to reform traditional e-learning.
Connected classroom learning: it concerns the use of the same technologies within the classrooms for
supporting collaborative learning (e.g. connection with interactive whiteboards).
Informal, personalized, situated m-learning: it concerns the enhancement of the functionality of the same
technologies (e.g. using video-capture for exchanging educational experiences).
Mobile training/ performance support: it concerns the use technologies for improving the productivity and
efficiency of mobile workers through the timely and in context provision of information and support and
for their immediate needs (Gayeski, 2002).
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Remote/rural/development m-learning: it concerns the use technologies for addressing environmental and
infrastructural challenges that cannot be surpassed using conventional e-learning technologies.

M-learning can offer many advantages to the educational procedure. These have been categorized as follows:







Access: m-learning has the capability of providing content in places where communication cannot be
achieved without a mobile device. Also, content is accessed through a device that is less expensive than a
personal computer. The new model of personal education has been evinced as an irrefutable need that has
to be fulfilled effectively and directly for creating a competitive advantage in the global economy (Falk and
Dierking, 2002). In this context, it has been estimated that an average adult spends 15 hours per week
conducting deliberate personal learning.
Context: according to studies (Brown et al., 1989; Bransford et al., 1990; Kumar, 1995; Schank and Cleary,
1995) meaningful learning will not occur unless it is anchored in an authentic task where the learner can
experiment, make mistakes and learn. It has been proven in practice that m-learning can fit the learning
process into the application situation.
Collaboration: particularly m-learning propels opportunities for collaboration, which is a very fruitful
method of learning. It allows collaboration regardless of physical location (locally, nationally and globally),
in real time and to include text and rich media as well as voice.
Appeal: m-learning is very appealing to a great variety of users since mobile devices are widely spread and
used daily for different activities (e.g. personal communication, business affairs).

The proposed Architecture for MAPs
In this work, an m-learning environment is proposed for MAP cultivation support and education. The aim is to
enhance the information flow for MAPs among the potential users of the proposed system, and provide a mobile
Web application platform for users interested in receiving useful and practical MAP information and training. The
development approach of the proposed environment follows particular key factors, namely incorporation of Service
Oriented structures, utilization of Web technologies, and end user ease of use and class augmentation with the
adoption of mobile Web and SMS messages.
Since the proposed environment is Web based, it is worth noting that the usage of the Web Modelling Language
(WebML-http://www.webml.org) and the Unified Modelling Language (http://www.omg.org/spec/UML/) are used
for the Internet based and for the other services, respectively. WebML is a visual language to implement modelling
and therefore targeted design of Web applications. In particular when using WebML extension for mobile access it
is possible to specify the content structure and the organization and presentation of contents in hypertexts (Ceri et
al., 2002). UML is the de facto software industry standard modelling language for visualising, specifying,
constructing and documenting the elements of systems in general, and software systems in particular. It provides a
rich set of graphical artefacts to help in the elicitation and top-down refinement of software systems from
requirements capture to the deployment of software components (Karetsos et al., 2008).
In the following, the system actors are described as follows:


The user, termed as learner, is using the proposed environment to access content for training and education
on MAPs and is interested in exchanging views and experiences. The learners in this particular
environment are expected to come mainly from rural areas where penetration of TV and mobile devices is
far widespread than typical PC computers. This actor includes mainly farmers, agronomists, researchers,
and interested citizens.



The contributor is an educator/content provider contributing the MAP content to the system. This actor
includes research institutions and universities, farmers’ associations etc.



The administrator is responsible for: managing the users, the contributors and the content; approving and
managing the publication of content in the system; and the proper functioning of the system.

In order to provide seamless access to all the actors, the proposed learning environment provides information and
learning material through different access features: (a) Web browser (at a PC); (b) Web browser (at a mobile phone);
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(c) SMS (at a mobile phone); and (d) Mobile phone downloadable application (e.g. Windows mobile platform).
Figure 1 illustrates the proposed architecture of m-learning environment for MAPs.
The mobile services of the proposed environment include two types of XML Web services which provide a set of
functions to the end-user applications (web interface, mobile web interface, mobile application). All the different
access methods and client applications are stubbed to the Web service that serves as a compatible to all intermediate
and exchange data. The Web sites are connected to the first Web service, while the PDA Local Application and the
SMS Server are connected to the second one (Figure 1). The mobile services include a Web Application Portal, via
which anonymous users can request learning content. The system has also mobile phones and PDA Local
Application versions of the system through which users who have installed it in their mobile devices can request
learning information for MAPs and be informed whenever they want about their topics of interest. The mobile
services also have SMS based tools. Any mobile phone can be used to receive this kind of service and the only thing
the user has to be aware of is the URL of the available services to navigate to, the URL to download the mobile
application and a simple mobile phone that accepts SMS text messages when it comes to receiving information.

Web Service

Database Server

WWW

Web Site

Application Server

Web Server

Web Service

WWW

SMS Server
WWW

Mobile Phone
Wireless
Local Network

Wireless
Local Network

Client PC

Client
Application
PDA

Mobile

Figure 1. The proposed architecture of m-learning environment for MAPs.
In the following paragraphs details on the functionality of the proposed system will be presented. Before discussing
the different actions available for the actors of the system, it has to be pointed out that the environment utilizes
traditional form-based authentication, as well as single sign on features based on the mobile phone number in order
to facilitate ease of use. Each user is assigned a role that allows him access to possibly different subsets of
functionality according to his preferences. All users have access to a number of services within their status of
learning experience. A user may be alerted about new announcements or Web informative links. Announcements
can be posted only by the authorized personnel and educators in order to avoid flooding.
In the following, the functionality of each actor of the proposed environment is described: User/learner
functionality: Every learner may subscribe to a topic of interest that is simulated as a course. Course subscription
option may be available only for a certain period of time scheduled, if it is a specific seminar that depends on MAP
cultivation needs. Browsing allows one to define the week day of the schedule program to appear. The schedule list
of the day includes a list with the time of the seminar/course, its location (Web or mobile or physical) and the course
topic name and description. Additionally, it is possible for the learner to apply for a series of documentation issued
by the MAP system in electronic format; Educator’s functionality: In the announcements, moderation is possible and
editing. Announcements moderation is found particularly useful in speeding up the dissemination of interesting and
practical information concerning upcoming seminars or contemporary seasonal tips and information; Administrative
functionality: It acts complementary to the rest of the system functionality. The mobile services which are unique for
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this role include: discussion management, schedule management, content management, course/seminar
management, document requests management, frequently asked questions and knowledge base management.

A Use Case
The proposed environment can create new opportunities. “Rural-Inclusion (RI): e-Government Lowering.
Administrative Burdens for Rural Businesses”, is a project supported by the EC under the Competitiveness &
Innovation Framework Programme. It aims at adopting and deploying a Web infrastructure combing Semantic
services with a collaborative training for rural Small & Medium Enterprises (SMEs). The envisaged potential users
of the deployed regional portals will be in 5 European rural regions in north Spain, the Greek islands, rural Latvia,
rural France and overseas, in the region of Martinique. In this project online documentation will be available,
providing further assistance and helping SMEs to easily understand processes of public services (e.g. file company
documents).
The proposed system will be combined with the results of the RI project so as to help farmers to start a new MAP
farming business. The aim of this initiative is to facilitate the communication between the MAP farmers with the
regional public authorities (prefectures, local agricultural agencies etc.) reducing the administrative burdens of
public services through mobile devices. MAP farmers will be able to understand the prerequisites of the particular
public service “Starting a new MAP farming business”.
The integration of the proposed mobile Web service with the RI Semantic service will accelerate the interconnection
between SMEs and public agencies, as well save valuable time and human and economic resources. For the case of
“Starting a new MAP farming business”, Greek farmers will have the opportunity to access online documentation
via PC, as well as mobile devices using the proposed mobile Web service.
In order to maximize the effects of the proposed system and to widen the range and number of users in the MAP
community in adopting the facilities of the system, a progressive penetration and dissemination approach will be
followed. Initially, the educational process will be backed up with auxiliary access and alerting services about
announcements, course schedule, seminars, contact details, discussion groups. Following, mobile Web services for
application forms for documentations and further information, new products, new approaches will be available.
Services are grouped in order to be presented in a progressive manner and to allow users to adapt to the new
services. Web services technology wrappers enable simple Web applications to perform quite complicated business
logic processes. This approach is used to implement the second group of delivered services that interact with
backend systems and deliver special knowledge and guidance services. Mobile Web e-learning requests are received
by a corresponding Web service that performs the possibly complex processes without transparency and seamlessly
to the MAP learner.
In Figure 2 simplistic snapshots accessed by a typical mobile phone in our prototype without Smartphone features
are presented in order to show that all users may access tips and learning material as well as update their knowledge
about MAP through any device.

Figure 2. Typical interface on simple phone browsers.

Conclusions
MAPs are a very promising cultivation for Greece particularly for mountainous and disadvantaged areas. This paper
presents an m-learning environment concerning agricultural education and training. This environment can contribute
in bridging the gap regarding the adoption of innovative technologies in rural areas, especially in relation to mlearning. The use of mobile devices offers to farmers the ability to access MAP information where it would not be
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possible without such a device. The mobile device is an excellent mean to deliver any e-learning training as it is
simple, reliable and mobile networks have far grater penetration than broadband Internet.
The proposed environment facilitates the transfer of know-how and experience exchange among farmers, increases
their awareness on MAP cultivation and encourages them to activate in it. Thus, the support of agricultural income,
as well as the abatement of urbanization and migration motivating to rural areas is achieved. Furthermore, the
integration of the provided services with the results of the RI project can offer to the establishment of a new MAP
business, as well as to its growth by facilitating the access to better knowledge especially for public services.
However, the success of the proposed environment requires the availability of some parameters, such as
infrastructure (power supply, Internet connectivity) and continuous technical support.
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