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ABSTRACT

interaction way, while using MPrinceTool [4], wheueers

As we can observe day after_.day the m-LQarningcan be able to interact with the environment toldoui
methodology has become an exciting art of usingiob knowledge from relationships acquired from the amnbi

technologies to enhance learning skills. Mobile g
PDAs, Pocket PCs and the Internet can be joineetteg

And after searching for the best way to improve the
implementation of this system, we find that it dadone

in order to engage and motivate learners, anytimeby supporting distributed user interfaces by thecational

anywhere. The society is entering a new era of artiag,
which makes important to analyze and innovate tireeat
educational tools so they can be used correctlyaanit is
needed in the application domain of the work “lé&agh
This article proposes the way in which MPrinceTadbht
aims to improve the deficiencies identified in thsual
analysis, can provides a new means to interactnahile,
desktop and Web by applying distributed user iatz$ to
the application design, so it facilitate users éntipipate in
educational activities and communication with warki
groups. These advantages will be clearly adaptedusy
tool and part of it will be explained.
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tool. The system with several modifications in iiser
interface design by making it a distributed useerface
design to enrich the classroom study allowing stisl¢o
work in a collaborative way as it is indicated inr&pean
Higher Education Area [3].

One of the main concerns for distributed user fates is
the complex and dynamic world of managing user
interactions, from different types of devices. Qufethe
main proposals for the development of new deviced a
systems that support DUI is to provide users aeriate
divided between devices, introducing new forms of
interaction and collaboration [1, 2, 8 and 9].

WallShare (one of the tools that MPrinceTool isdzhen

HCI it) itself [6], implements DUI, so MPrinceTool asell In

technology, mobile devices, context awareness, andhis paper we have improved the DUI part of theesysby

collaborative environments.
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INTRODUCTION

By the end of 2009, there were an estimated 4.gbil
mobile cellular subscriptions, corresponding top&F 100
inhabitants globally [5]. This is more than thrémds the

adding new users’ interfaces and functionalitiescvrare
more appropriate for educational environments.

The structure of the paper is as follow: first vescribe the
system (server and client functionality and exhikg
architecture), secondly, the state of art is prieskrthirdly,
the system and the different user interfaces, fibyrihow
MPrinceTool supports DUI is discussed and the athgas
are explained with a case study. And finally, the
conclusions that have been observed and obtained af
using the tool and the future work upon it will fp@sented.

STATE OF ART AND MOTIVATION
There are more and more educational tools for reobil

number of personal computers (PCs), and today’st mosdevice use, and each is specialized in a partidigdia. The

sophisticated phones have the processing powernoida
1990s PC.

The main idea of this proposal is to present amvated
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two tools that we developed and merged together are
Interactive Learning Panel [8] and WallShare [6].

Interactive Learning Panel

Using this device, the students can relate infaionahat is
presented by the mobile application to a physieglan of
a panel. It is based on the idea of relating corscepth
lines, or multiple choice questionnaires.

Concretely, they have implemented a PDA web based
application where users have to relate a flagregeon on a



map. For instance, if a flag is given on the PDAesq,
students have to relate it to the country depictethe map
and vice-versa.

These panels are equipped with RFID tags that septe
concepts on the panel and the PDA is equipped with
RFID reader that is able to read these tags aretdbbow
user relate these concepts through their readigs.to
relate the concepts exposed in the PDA screenosetbn
the panel, users have to put the reader (mobileegaver
the graphical representation in the panel.

WallShare

Is a system based on a shared zone, that is prdject a
wall or screen, which is clearly visible by the ti@pants of
the meeting.

In order to interact with the system, each parénip
connects his mobile device to the system.

Once the connection
successfully, a pointer representing the partidigshown
on the wall or screen.

An interesting aspect of WallShare is the poss$ibibf
providing each participant with the capability @itrolling
the movement of his cursor on the screen by peifaym
dragging gestures on the mobile device screen., Thaes
can use the mobile device as an enhanced X-Paiatéce.

Therefore, connected participants can downloadughaiad
all kind of resources from and to the shared zone.

Thus, participants are able to share a resource bus
uploading it to the shared space. To perform #e&,tusers
select a resource on the mobile device throughctiemt
application and upload it performing a simple gestu
When the resource was uploaded, it is shown osdieen.

Distributed User Interfaces (DUI)

A Distributed User Interface is a user interfacehwihe
ability to distribute part of its components, ot @l them,

across multiple screens, devices, platforms andsuggJl

is divided into several parts that cooperate tdlifate the
user work. Its main objective is to provide therasef the
mobile devices, all the tasks they need, providlmgm an
optimal configuration of the available interactimsources
around them [7 and 9].

DUI can be used for several reasons, such as:nghari
information between users, assigning tasks, divide
public and private information and display it orffelient
screens, dividing the work space into several pamts on
multiple screens. Here in this paper we will denticis
that MPrinceTool take into consideration all thgg®nts
which make it supports DUI correctly.

Following, the explanation of how we have used the
distributed user interfaces in the system in otdémprove
it.

SYSTEM DESCRIPTION

MPrinceTool system is presented in a projected arta a
wall or large screen, which is clearly visible ttudents
who use the system.

The functionality of the system can be divided it
parts. First, we have the functionality of the wtieand,
second, we have the server functionality (see Eigyr

The Server Functionality

The server application (MPTServer) is responsibbe f
controlling the customer interaction and display thle
information that students and teachers need.

MPTServer shows, or projects, in a split screen the
guestions that teachers asked to students, who are

connected to the system; they make use of therobat to
comment on the required question at a given tinteadoout
the resources that the teachers share with thelests.

procedure was accomplishedlhus the shared area that is projected is dividéa four

parts as shown Figure 1.

The upper left region is the reserved area forpttesented
guestion by the teachers. It shows the formulatibrihe
question and all its possible answers.

One of the uses of the tool is that, next to eardwar there
is a counter that indicates the number of studehts have
selected this response. Each user can select fiodekice
the answer that he think it is the correct choissgl his
associated pointer in the shared pool.
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Figure 1. General view of MPrinceTool

The upper right region is reserved to indicate atisl who
are currently online at MPTServer. Each studentp v
connected to the server, is represented by his rsamean
image in this region. So the participants can gadéntify
each other.

The bottom left corner contains the resources (gmag
video, audio, or other file type) that teachers ahdients
share; these materials are usually uploaded tothelp in
answering the questions.

Finally the lower right region is a chat room whetedents
can talk to each other to interchange ideas orxgaa



their opinion from the current question in orderatwsswer
the question correctly.

The Client Functionality
It has six client applications, some versions tifétrs the

Both desktop interfaces have the control of thefgoifrom
the shared pool at the bottom left. Before usings¢h
interfaces users have to install the software oairth
personal computers.

In order to make the system multi-platfokieb I nterfaces

functionality that the student can perform are: NBRIdent,
MPTW Student and MPTD Student; and the others orssi
includes additional functionality that only teachean do:
MPTTeacher, MPTW Teacher and MPTD Teacher. The
mobile interfaces: MPTStudent and MPTTeacher were
presented in [4]. In this paper we present the im&rfaces

of the system. The Figure 2 shows the whole system.

have been created for both users: MPrinceTool Web
Teacher (see Figure 4) and MPrinceTool Web Student
(MPTW Student). Both interfaces have the same
functionality as desktop applications, with the eption of
the control panel of the pointer for the systemfmrsd
interface as the Web implementation of this funwidy is
more complex. Unlike desktop and mobile applicaiahe
Web applications don’t connect with the Wifi servérey
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Figure 2. Functionality of MPrinceTool system. — Fobnt st

Hello guysiil! OK
The server system runs on a desktop computer that i
connected to a wireless network via a Wi-Fi conioectlt
is also connected to the visualization systemaijerojector  In the four interfaces presented in this paperrsubave to
or large screen, which supports the shared zondog on before starting to use the application.
visualization by the participants.

Figure 4. MPTW Teacher interface

SUPPORTING DISTRIBUTED USER INTERFACES
As we can observe, in all the figures presentdtisipaper
in the explanation of the system description, M&ifool
facilitate the tasks, to be used by the usersmpfeémenting
the concept of distributed user interfaces. Thisddme
i through the interaction performed by the users logirt
- personal computers and mobile devices affectingahele
system. This improvement is clearly seen by conmggattie
use of a digital whiteboard in class, used by aglsin
individual student and how many students can makethe
system at the same time.
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MPrinceTool its build as a distributed user integfaystem

o using some of the most widely extend hardware ehésne
/' =

like personal computers and mobile devices, whictkenit
better than the many emerging technologies, aneroth
Figure 3. MPTD Student interface already established in human-computer interactwamch

needs unpopular hardware elements. for example: the
The desktop-client has two different interfacese éor the  Microsoft Kinect, Nintendo Wii,, Microsoft Surfaasc., by
teacher and other for students: MPrinceTool Desktopmaking use of infrared cameras, remote controlkscs
Teacher Interface and MPrinceTool Desktop Studentwhich makes it be used just by specific systems (as
Interface, which are identical (see Figure 3). example: Wii remote controller).



Case Study

As a case study, théelp support among students is
presented. This functionality has been enhanceakho
the implementation of DUI.

Applying this task, users can ask for help typihgnithe
chat as in old versions, the possibility of askfaghelp is
introduced in this new version of the system. Tfuwee
other classmates could offer their help in anothay and
not just by using the chat tool. Also, since thipmort is
supervised by the teacher in his desktop applicatie can
accept the help request as well. The way in whiatoirks
is like this: first a student asks for a help, amy of the
classmates could respond to his request. After thathelp
communication takes place at the students’ devietting
the shared zone for chatting free for the reshefdass.

For example, whePedro tries to resolve the mathematics

problem (who to obtain the area of a cycle), he matsable
to perform it alone. So Pedro asks for a help ushmey
communication area andebastian offer himself as a
voluntarily to lend him a hand. Once the teachlese,

accepted this communication, Pedro and Sebast&h ast
chat in a private way, without disturbing the reétthe

class.

We can observe that, the tool has progressed lposting

DUI. Now, the private groups of students using

MPrinceTool can have freer and cleaner chat thdarde
letting the rest of the class continue with itsalquace.

CONCLUSION AND FUTURE WORK

This paper presents the improvement of MPrinceTmnol
supporting distributed user interfaces. The syshe® six
different interfaces which give the system advaesadhe
Web interfaces offer the application platform indegence,
and using Mobile interfaces offers all the advaesagf the
mobile technologies and as well its disadvantadgstware

compensated by the functionality of the desktop-pc

interfaces. Besides this, with the implementatidnttee
Web interfaces we have got a target of past wottkat

MPrinceTool can be used in another platforms and

operating systems.

In the educational part, this tool helps studenfsarticipate

more in class and join and help each other in the

educational activities. It allows them to interagth the

learned subjects, and teachers can have more atbtall 9.

information about student’s progress. These detaits be
extended in future versions adding some kind dfaifote
to those students who help classmates.
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