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ABSTRACT 

Nowadays, having a mobile phone or a PDA no longer represents 

a sign of luxury but a real need. Such acknowledgement is 

empowered by the need of keeping permanently in touch with 

everyone and also by the increasingly low costs associated with 

the purchase and maintenance of a mobile device. 

Mobile technologies have been dedicated to the creation of 

relevant content in many fields, namely in what concerns 

educational contexts. In the classroom, in a field activity, or even 

to do homework, educational tools developed for mobile devices 

can make the learning experience much more challenging and 

empowering both for the students and the teachers. 

 

In this paper we aim to present the prototype under development 

for the migration of a desktop version of Little Mozart educational 

software to a mobile paradigm. Our goal is to readapt the software 

to a mobile interaction context and preserve its features, goals and 

purpose to support the learning of musical composition basics, 

taking into account also the emotional side of learning. 
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1. INTRODUCTION 
Handling mobile technologies in a learning context makes every 

sense, allowing the development of low cost alternative, engaging 

and hands-on solutions for schoolwork. These methods present, 

themselves, a refreshing approach that complements more 

traditional ones with the advantage of combining the latest 

technology with the mobility and pervasive computing offered by 

a mobile device. 

It’s crucial to consider the enormous commitment of human 

education experts, computer engineering, and in some cases, 

financial resources required to develop mobile learning 

content [13]. This requires the selection of tools already 

developed for e-learning, which has already produced countless 

resources, and understand how they might migrate to mobile 

devices [2]. 

 

This study aims to seek an answer to the agent/application 

migration for mobile devices and to understand the characteristics 

of that application. The challenge is to design a mobile interface 

that allows us to evaluate the user interactivity with the Little 

Mozart, when migrating between devices. In the conceptualization 

and design of a prototype for the Little Mozart to mobile devices 

we considered issues like design, usability, interaction and 

ergonomics. 

 

We face several well know challenges: like the dimension of the 

screen, the computer power, the memory space; but we have also 

to deal with a different approach and appropriation of the mobile 

gadgets, by the new generations. 

2. M-learning 
The implementation of m-learning within an educational context 

has already happened. However there haven’t been many projects 

solely devoted to the study of the integration of MD (mobile 

devices) in formal and informal education. The proliferation of 

Mobile Devices (MD) is not only seen in young and elderly 

people, in fact the access to mobile platforms that allows to surf 

on the Internet, access to games and other applications, also 

increases among preschool youngsters [12]. 

Despite the short learning curve [8], there are user’s groups who 

still don’t feel comfortable with these technologies and each of 

them highlights a different need during the interaction with the 

technology/ application. According to Nielsen [4] users can be 

categorized by types: as inexperienced, casual and experts. The 

inexperienced favor the shortcuts in the interaction, the casuals 

are more confident in using the various available functions as well 

as expert users who are able to change the settings to adapt 

technology to their personal needs. 

Mobile platforms are characterized by their small size and by the 

ability to perform usual tasks in new environments, ensuing new 

forms of interaction. The peculiarity of these devices lies in 

its mobility, as they are easily transported to the location where 

the user wants to interact with. Therefore mobility is an attribute 

of both the user and the device [3] promoting individuality but at 

same time user integration in an information sharing 

community [6]. 
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This progress has triggered the proliferation of various 

applications/ educational content aimed at mobile devices (MD), 

allowing the access to educational content to become more 

accessible and controlled by users regardless of their social status. 

Thus, the MD impact leads to new types of educational systems 

that are no longer restricted to traditional education 

providers [16], [8]. 

Consequently, education is likely to occur anytime, anywhere, 

whether in the context of school, home or work. Teachers 

themselves have now a resource to promote the communication 

with their students and to assist the existing educational resources 

organization [16]. As a result, the proliferation of MD allows 

students and teacher’s interaction and the access to content 

developed specifically to be experienced through mobile 

devices [16]. 

  

Operating as a classroom extension, MD allows access to 

resources and communications with the entire school community 

without space and time barriers, in situations where the 

availability through computer is limited. 

This kind of technology will increase the effectiveness of 

fieldwork, study tours and experiences improvement, allowing 

development of new skills to face a professional life [8]. 

Consequently, in the near future, MD may transform themselves, 

in the most widely used means of education access, also boosted 

by the device low cost when compared with the handheld 

computers [5]. 

The learning process through MD can be categorized as 

individual learning, group or contextualized learning. Individual 

learning includes users who acquire knowledge for its own 

independence, an example of this context is learning through 

playful/educational games. This computer games and educational 

content combination provides a fresh mean for students to 

enhance their autonomy in a pedagogical involvement. 

Group learning helps the process to be more effective, considering 

that these activities favor the retention of information during ideas 

and content exchange with colleagues [11]. 

This mobile devices educational integration can occur as a 

support tool, an instructional tool or a learning tool. The diversity 

of hardware and mobile software available allows various 

approaches to education.  

However, the fact that such devices are designed for professional 

or entertainment / communication purposes implies that the 

educational feature is merely secondary, constricting the learning 

content development and causing a variety of educational models 

conceptualizations ranging between content distribution, 

elementary concern and the support of collaborative tools or 

synchronous/asynchronous teacher-pupil, student-student 

communication [16]. 

The developed content allied to entertainment (we prefer the term 

commitment) may turn mobile technology into an important help 

tool to students “just as Sesame Street helped transform television 

into a revolutionary tool for learning among young children four 

decades ago, advances in mobile technologies are showing 

enormous untapped educational potential for today’s 

generation” [12]. 

 

3. Little Mozart 

3.1 Game Scenario 
Little Mozart is part of the My Friend scenario as a 

learning/education friend, being developed under LIREC project 

(FP7-215554). Little Mozart application is divided in two main 

environments the House and the Band Stand and has an agent 

called Little Mozart [1].  Little Mozart agent interacts with the 

user playing the chosen notes and expresses itself through body 

movements and speech. The House environment is divided in 

several rooms each with one musical note and color associated, so 

when the user chooses a room the associated note is added to the 

stave. 

 
Figure 1: Little Mozart’s house. 

The Band Stand environment is a place where the users can listen 

to the melodies performed by Little Mozart and his friends 

playing the melody with different instruments and rhythms. 

3.2 Migrating Little Mozart 
Interacting with various devices such as computers or mobile 

phones has increasingly become more evident in our life. Every 

time we shift from a device to another, we face the frustration of 

not always recognizing the applications or software. The demand 

for continued access to interactive applications on different 

devices, leads to the trend of migrating applications from device 

to device, allowing the user to obtain the same content and the 

continuity of the tasks / actions. 

On the migration process from computers to MD we have to deal 

with diverging mobile devices and different operating systems, 

facing compatibility problems in order to allow mobility [7]. 

3.3 Design process 
When designing content for applications, the design process is 

divided into four stages: understand and specify the context of 

use, specify the user requirements, produce design solutions and 

evaluate them in relation to requirements. The design principles of 

the usability of an application go through some rules: the status of 

the system should be visible to the user and the user informed of 

events via feedback in real time. The application must contain the 

language in terms familiar to the user to establish a 

correspondence between the application and what the user already 

knows. It should be possible to gain control and freedom over the 

application, avoiding accidentally or unwanted actions and there 

should be an adjuvant support [4], [14]. 

The differentiation relative to computers is reflected in size, data 

input, the graphical display (LCD) and its memory capacity. 

 

Usability relates to the ease and efficiency of use and it is an 

important factor when considering mobile devices and their 

applications. According to ISO 9241-11 we can define usability as 

Figure 2 – Little 

Mozart mobile 



a measure in which a product can be 

used by users to achieve specific goals 

with effectiveness, efficiency and 

satisfaction within a specified context 

of use [4]. Some factors to take into 

account are: effectiveness - 

demonstrated by the system 

performance; efficiency - represented 

by the support given by system to the 

user; security - relating to the potential 

risks avoided, such as loss of data; 

utility - to what extent the system 

allows the user to perform significant 

task; learning curve - easiness to 

understand how to use the system and 

perform tasks; memory overload – 

intuitiveness of future interactions with 

the system [10]. 

3.4 A solution for migration? 
The concept of agent migration is related to its adaptability into 

several different physical media. The possible features may differ 

from device to device. While an agent can migrate to a robot in 

order to obtain a physical manifestation, when migrating into a 

virtual environment it explores their capacity for interaction and 

in mobile gadget it gets mobility potential. 

Agent applications in a mobile context achieve certain features 

only found in these environments. Applications can be used 

anywhere and at any time, wherever the user moves, can take 

advantage of applications, i.e., mobility is always present in the 

context of mobile environments. [4]. 

 

One possible solution lies on the migration of the agent 

information from the initial application trough a migration service 

platform via Internet, which in turn transmits the data to the 

application located in a different device. Some problems that may 

affect this continuity are implied in the adjustment process in 

which the user may not be aware or not recognize that there is the 

possibility of continuing their tasks after the migration from one 

device to another.  Predictability implies the user's ability to 

understand the possibility of agents or applications migrate 

between different devices, getting familiarized themselves with 

the possibilities of migration. If this process is transparent and 

easy to learn, then even casual users can easily adopt it [9]. 

 

Syrdal et al [15] conducts a study about the perception of 

migration that children aged between 8 and 10 years have, taking 

place in the Adaptive Systems Research Group at the University 

of Hertfordshire in England. This study shows that children 

perceive the concept of content migration on different devices 

through evaluations related to the concept of virtual companions 

and migration. 

3.5 Conclusions 
In migrating Little Mozart into a mobile prototype application we 

adopted the same aesthetic of the original desktop application to 

maintain a visual coherence and consistence of the interface so 

that the user can immediately recognize it.  

We are currently carrying on tests with end-users and hope to 

have results soon on understanding the limitations or the new 

possibilities of designing for mobile devices. Also as important is 

maintaining the main purpose of the application, making sure the 

users still recognize the agent and get engaged on a long term 

relationship with the migrating virtual companion. 
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