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Abstract

Current research within the Interactive Systems Research Group at Nottingham Trent University
is investigating serious-games design with children aged 11-16 years. The group believe a peer
designed product could provide a more attractive and relevant product than one designed by
academics alone. Working with local Nottinghamshire secondary schools, investigations have
observed if children can create serious-games as part of a collaborative design team of learners
and educators. Research has observed a class of secondary school pupils (14-15 years)
creating serious-games as part of their weekly Art & Design classes. Pupils selected their own
learning material to advertise their school to prospective pupils and worked in groups using
Game-Maker software to create and test their games. Interesting observations include the
ability of children to design and create functional games within an 8 week project. The
investigation used a mixed disciplinary approach of class tutors and investigators acting as
facilitators to the design process. This approach was successful in converting over 80% of initial
concept ideas into functional serious-games. Completed designs teach school orientation via a
point and click navigation game and classroom rules via a top-down maze game. This paper
presents qualitative results from this eight week exploratory field study and compares the
results to previous investigations.

Keywords: authoring tools and methods, cooperative/collaborative learning, secondary
education, teaching/learning strategies.
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A Design for Learning: exploring serious-games design with children

1. Introduction

Games, by their definition, seek to engage us in an activity for amusement and diversion from
our daily lives. The field of serious-games represents new markets for non-entertainment uses
of gaming technology. Commercial video-games act as ‘smart tools’ which contribute to
distributed knowledge within a community similar to methods employed in the workplace (Gee,
2005). Despite these observations, smart tools such as video-games are rarely endorsed by
modern schools. Steinkuehler (2008) comments that activities such as blogging, file sharing and
media production are more common outside of the classroom than within. Steinkuehler
suggests that researchers must look to contexts outside our current formal educational system
to understand the potential of modern technologies for improving cognition in education and
highlights video-games as an excellent starting point.

Steinkuehler (2008) has found that Massively Multiplayer Online games (MMOs) allow gamers
to express a ‘collective intelligence’ driven by a desire to learn the mechanics of play through
exploration and competition with others. These gamers produce unofficial user manuals which
supersede their official counterparts and include complex tutorials, mathematical models and
apprenticeship systems that act as social scaffolds for newcomers to a game. MMOs allow
young gamers an opportunity to interact with professionals as equals, separated only by a
fantasy context and user created avatar. The question for serious-games researchers is how we
utilise these ideas to improve serious-game design.

Exploring serious-game design with children represents a new area of research within serious-
games. The authoring tool Stagecast Creator has been used with children aged 7-11 years to
explore serious-games design via after school workshops (Habgood, Ainsworth & Bedford
2005). Habgood et al found that serious-games created by children lack educational content
and use a fantasy context unrelated to the instructional material being presented. Whether this
is the case for secondary school gamers aged 11-16 years requires further investigation.

The Derbyshire Libraries group seeks to promote modern libraries as both educational and
social resources by working with a design group of secondary school children to discuss and
construct new educational digital-media. The group believe a peer designed product could
provide a more attractive and relevant product than one designed by librarians or academics.
Research within the Interactive Systems Research Group (ISRG) at Nottingham Trent
University is collaborating with Derbyshire libraries to observe how children convert gaming
knowledge into instructional theory when presented with a variety of physical and digital design
tools. Work has experimented with methods of structuring this approach to serious-games
design and has aimed to evaluate three important questions.

1. Can children design serious-games?
2. How do children build and share gaming knowledge during a design process?
3. What game authoring software is suitable for use with secondary school children?

2. Methods and initial observations

An initial 10 week investigation with Derbyshire Libraries commenced in January 2009 following
an ethnographic methodology of ‘co-operative inquiry’ (Druin, 1999) whilst trying to actively
participate in the gaming world of participants by recording video footage and observation field
notes of their activities (Steinkuehler, 2004). The workshop methodology of Habgood et al was
employed with a focus group of children aged 11-16 years at a local Nottinghamshire secondary
school. The focus group was recruited using convenience sampling of replies to poster and
school assembly advertisements in December 2008. Attendance varied over the 10 weeks
between 5 and 10 participants creating a core group of 6 males and 1 female with age range



13-15 years. Design workshops involved discussion and brainstorming exercises while
recording ideas and notes on paper worksheets. The focus group worked in pairs and was
video-taped exploring both current examples of serious-games and games creation software.
This allowed investigators to monitor how the group learn and disseminate the rules and
objectives of new software with their peers. Participants used LEGO physical design tool to
present and discuss their game concepts to the group. The group was presented with a choice
of design software between Game-Maker and Sims Carnival allowing participants to convert
their concepts into functional prototypes. Game-Maker includes an integrated bit-map editor and
the facility to share content as executable files on removable media while Sims Carnival
featuring a more intuitive interface allowing games to be shared via the internet. An online blog
was monitored during the investigation to observe its potential as a tool to encourage electronic
discourse. Key observations from this investigation are summarised in Figure 1 (Bates, Brown,
Cranton & Lewis, 2009).

Research question Key observations
1. Can children design serious- | High level of attendance and participation in weekly
games? workshops.

Game prototypes not completed during the 10 week
investigation.

Designs influenced by violent commercial action
games which limit their potential distribution.

2. How do children build and share | LEGO motivational design tool but distracting for
gaming knowledge during a design | male participants.

process? Children prefer to learn from friends and peers when
interacting with new software.

Low adoption of online blog to participate in
electronic discourse.

3. What game authoring software is | Issues with accessing software due to firewall
suitable for use with secondary | restrictions at the school.

school children? Distribution of prototypes for discussion restricted to
online blog and removable media.

Game-Maker preferred software generating interest
from key staff at the school.

Figure 1: Summary of key observations from Derbyshire Libraries investigation.

The Derbyshire Libraries investigation demonstrated the potential of a serious-games design
project to encourage discourse and collaboration via the use of both physical and digital design
tools. In particular, the use of Game-Maker as a collaborative design tool attracted interest from
key staff at the school who expressed interest in using the tool in future classroom exercises.
However, the use of internet games on library computers has recently been banned by school
staff which highlights the difficulty in changing staff perceptions of serious-games in the
classroom.

The investigation concluded that children are unable to produce functional serious-games
without extensive input from adult collaborators. An important criticism of the investigation
surrounded observations with a self-selecting group of video-game enthusiasts. The focus
group was recruited via applications to participate with a video-game design project and thus
had an initial level of gaming experience, preferences and motivation prior to the investigation.
Whether serious-games design as an effective stimulus for group work and discussion can be
extended to all secondary school children required further investigation. It was necessary to



repeat the Derbyshire Libraries investigation with a non-voluntary sample of school children by
integrating the design workshop methodology into a school lesson plan.

3. GameCity investigation

A further opportunity for investigation was granted in June 2009 via invitation to participate with
a second serious-game design project. This investigation formed part of an innovative school
GCSE project at a second local Nottinghamshire secondary school which aimed to allow a class
of pupils (14-15 years) access to feedback from industry professionals on their work. This
project represented a useful opportunity to repeat the Derbyshire Libraries investigation with a
mixed-gender class offering a range of video-game experience and enthusiasm. 22 pupils
participated with the 8 week investigation during their weekly 2 hour Art & Design lessons
providing a total of 16 hours contact time. Members of the GameCity initiative who operate
video-game festivals in Nottingham were invited to work alongside the school Art & Design tutor
to plan and run each meeting. Responsibilities included tutorials on how to use Game-Maker
software and leading class discussions to formulate game concepts. This approach created a
mixed-disciplinary design team of educators and researchers acting as ‘facilitators’ meeting
regularly with children as equal members that team. A summary of the investigation methods
can be found in Figure 2.

Week | Objective Tasks

1 Project introduction Highlight learning goals of game

2 Game-Maker tutorial Introduce Game-Maker by working through official
tutorial

3 Game-Maker tutorial Complete Game-Maker tutorial

4 Game concept Pupils self select groups of 3-4 members and work
on game concept document

5 Create resources Groups use wireless laptops and photography
equipment to collect / create resources for game

6 Work on game Groups use wireless laptops to access Game-Maker
and work on game

7 Work on game Groups use networked PCs to access Game-Maker

8 Present complete game Groups present games to visiting primary school
pupils

Figure 2: Summary of weekly investigation objectives and tasks.

Pupils were introduced to the Game-Maker software for a total of 4 hours between weeks 2 and
3. GameCity representatives provided pupils with a 21 page instruction guide to create a
sample game together with a resource set of sprites and sounds. These resources were
selected as official accessible instructional material which can be sourced from the Game-
Maker website. In week 4, the class was divided into self selecting groups of 3-4 pupils.
Predictably, this resulted in single gender groups consisting of friends being predominant. One
further group was selected by the class tutor as a mixed-gender group. Groups discussed and
completed a games concept document by brainstorming and discussing ideas with a GameCity
representative. Acting as a consultant, this investigator asked pupils to consider important
guestions including the goal of a game and what a game would teach a player. Potential
learning material was observed as school orientation, teacher names and classroom rules.

Pupils were granted access to the school’s IT equipment in week 5 including one networked
wireless laptop and digital camera per group. Groups used laptops to access the Game-Maker
software and shared network storage space to create, save and share their resources. Pupils



could access a variety of image manipulation software including Microsoft paint, Serif PhotoPlus
and the Game-Maker bitmap editor using the school IT network. Pupils were also encouraged to
make use of the school Virtual Learning Environment to communicate on their work outside of
class if required. The class was granted access to a resource room of networked PCs in week 7
using one PC per person to complete and test their games. Local primary school children acted
as a testing group in week 8 by playing each of the games for 10 minutes in pairs. These
primary school children then participated in a post session discussion chaired by the class tutor.

4. Observations and discussion

The longer duration of group meetings had a positive effect on the quantity of material
produced. School classes required an introduction, regular breaks and early finishes to tidy the
classroom. As such, the GameCity investigation granted pupils a total of 90 core minutes to
work on their games each week. This core lesson time was very effective in allowing pupils
access to IT resources and facilitator assistance. As such, 5 out of the 6 groups were
successful in converting their design concept into a functional game. This 83% conversion rate
is much higher than the 50% observed during the Derbyshire Libraries investigation which
allowed patrticipants only 40 core minutes of facilitated time each week. This extended contact
time also allowed groups an opportunity to discuss their game concepts with each other. Figure
3 provides a summary of the learning material and game concept selected by each group.
Figure 4 illustrates the different game interfaces used by male and female groups.

Grou | Member | Game title Game type Learning Description
p S material
A 4 male School Days | Mini-game Lesson types | Play subject specific
selection mini-games
B 4 male Bursting Top down | School rules Navigate through
Point adventure maze to reach
bathroom
C 3 male Sproglet Point and click | School Locate key building on
navigation orientation a school map
D 4 female | New Kid at|Point and click | School Select correct path
School navigation orientation through  school by
clicking choice of two
images
E 2 female | Splat the | 2D Projectile Teacher Hit teacher with
1 male Teacher names subject related
projectiles
F 4 female | Spot the | Quiz Bullying Identify school bullies
Bully advice

Figure 3: Summary of group sizes, gender and game concepts.



Find the computer room!

Figure 4: Comparison of male and female game interfaces.

The image on the left of Figure 4 is from the game Bursting Point created by all male Group B
while the image on the right is from New Kid at School created by all female Group D. Group B
opted to draw their sprites using a bit-map editor whereas Group D opted to use digital images.
The all male interface of Bursting Point uses hand-eye co-ordination to carefully align and move
sprites while avoiding hall monitors to reach a toilet as a level goal. This intrinsic fantasy context
matches the selected learning material that students must ask for bathroom breaks (classroom
rules). Conversely, Group D chose simple navigation as their learning material by providing a
player with a choice of routes to take in the form of images to find a particular classroom (school
orientation). This represents an extrinsic fantasy context as this interface could easily be applied
to other forms of learning material.

A different approach to serious-games design between genders was also observed in the level
of facilitator assistance required. An important area of games design is the appropriate
alignment and delegation of skills and tasks within a group. Groups A and B above were male
groups and both demonstrated an enthusiastic approach to the project requiring very little
assistance from facilitators. These groups were able to identify individual skills sets of their
members and delegate tasks accordingly without being prompted by facilitators. Conversely, the
all female Group D required support from facilitators to identify and assign tasks to suitable
group members. The mixed gender Group E required the most assistance from facilitators as
the group was unmotivated to collaborate on their work. The all female Group F was also
unmotivated throughout the project and unable to produce a functional game despite extensive
help from facilitators. The group regularly questioned the relevance of games to their Art &
Design lessons and refused to participate with discussion and brainstorming exercises.

The extended involvement of mixed discipline staff in the project resulted in an improved
conversion rate of concept into product. The GCSE project had a clear timeframe for completion
which was lacking in the Derbyshire Libraries investigation. Facilitators in the Derbyshire
Libraries investigation were more passive in their approach to the project simply observing
participants. The shorter duration and larger focus group of the GameCity investigation required
a more rigorous approach with investigators interacting with pupils on a regular basis. A total of
6 facilitators were involved with the GameCity project upon its completion and a summary of
their involvement with the project can be found in Figure 5.



Facilitator Function Duration
Art & Design tutor Chair each workshop. Regulate student [Ibehaviour, | Weeks 1 - 8
grant permission to leave class to collect digital
media, remind students of project goals, timeframe
and deadlines

Classroom assistant Regulate student [behaviour Weeks 1 - 6

GameCity Compile and run Game-Maker tutorial Week 2

representative

GameCity consultant Lead workshop discussions and offer support on | Week 1,
game concepts Weeks 3 - 7

ISRG researcher Observe project and offer support with Game-Maker | Weeks 4 - 8

University student Offer support with Game-Maker Week 7

Figure 5: Summary of project facilitators.

The visiting primary school pupils in week 8 favoured the projectile game Splat the Teacher as
their due to its fast pace and detailed images. When asked if the group had learned anything
new about the school, a popular response was that the school was large and complicated to
navigate. This demonstrates that children prefer action orientated games such as Splat the
Teacher but only acquire knowledge from playing simple navigation games such as New Kind at
School. The group suggested larger text and the addition of music and sound effects as
potential improvements for all games.

A concerning observation from the investigation was the level of input from the IT team at the
school. The Virtual Learning Environment (VLE) would have potentially allowed students to
converse outside of lessons and collaborate on their projects. However, the VLE was only
initiated in week 4 and was terminated due to technical issues in week 5. Observations during
this week of activity from the class tutor were positive including many pupils remotely
distributing resources. Despite repeated requests from both researchers and the class tutor, the
IT team were unable to resolve problems with the VLE.

5. Conclusions and further work

This research seeks to extend an emerging area of knowledge on games-based learning by
investigating the design of serious-games with children. The GameCity investigation has
demonstrated that children can create serious-games when facilitated by their educators.
Further work will concentrate on methods and types of facilitation and will explore how the ideas
and enthusiasm of children as end users can be combined with the skill and expertise of their
educators. Further research will seek to address how researchers can measure the impact and
value of a multi-disciplinary serious-games design project with children and if the methods can
be effectively mapped to investigations with young adults.
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Abstract: Given the fact that most current stroke rehabilitation systems employ relatively
sophisticated or expensive hardware and software, one question of paramount clinical
importance is whether the benefits obtained from these systems can be obtained with less
sophisticated affordable systems. What now needs to be explored is the rehabilitation potential
of commonly available computer games. Although commercially available platforms lack
specificity in terms of software, hardware and performance metrics they often provide other
equally important advantages such as mass acceptability, easily perceived feedback and most
importantly affordability for unrestricted home use.

Our solution is the development of a low cost rehabilitation glove using the capacity of the
Infrared Receiver on Nintendo’s Wiimote to pick up the signal from four diodes placed at the
patient’s fingertips. This compensates for the inability of previous low cost solutions to track fine
motor skills. Four diodes per glove are used as it is only possible to track that number of
separate Infrared Signals per Wiimote.

This rehabilitation system will be tested using a randomized control trial with intervention and
matched control groups compared on changes from baseline to post intervention. Sixty patients
will be tested who range between 18 and 85 years, who have had a stroke, and are no longer
receiving any other therapy.

This rehabilitation system is designed to work with games (also demonstrated) that elicit the real
rehabilitation movements that stroke patients have to perform many times. It is hoped that the
patients in our study find these games engaging, and the glove an effective and comfortable
interaction device, so that these repetitive exercises are more enjoyable to perform and that the
system has a measurable clinical effect.
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Stroke is the number one cause of severe physical disability in the UK. To be effective,
rehabilitation involves early, intensive and repetitive practice and as a result it is often difficult to
maintain good patient engagement. Recent studies have shown that technology such as virtual
reality and imaging systems can provide an engaging and motivating tool for physical
rehabilitation. Our group is interested in exploring the potential benefits of such an approach
specifically for rehabilitation of the upper limbs (hand and arm), which can remain weak in up to
66% of stroke survivors. Our previous work has included the development of virtual reality
simulations [1] which used electromagnetic sensors to track patient movement. Visual feedback
was through a head-mounted display, which created an immersive user experience. Tasks
included virtual representations of traditional functional tasks (such as reaching, grasping and
moving objects), as well as game-like activities such as trying to hit a virtual mouse.
Subsequently we have explored the use of mixed reality, where sensors are attached to (real)
everyday objects through which the player interacts with the game or virtual environment.
Examples include catching falling oranges with a basket and deflecting cannonballs with a
shield [2].

More recently we have focused on examining and integrating the principles of game design with
rehabilitation, using low-cost webcam technology for engaging upper-limb rehabilitation with the
potential of home deployment [3]. Games which present and maintain an appropriate level of
challenge for each individual person with stroke who uses the system can help improve
engagement, motivation and enjoyment during rehabilitation.

This paper describes early work we have done in experimenting with desktop augmented reality
(AR) for rehabilitation. AR offers the advantages of being able to use real objects to interact
with virtual environments/games without the use of sensors, which are expensive and generally
unsuitable for low-cost installations. EXxisting open-source libraries such as ARTag and
ARToolKit, in conjunction with our existing webcam game system provide a solid foundation for
the creation of mixed reality rehabilitation games using these technologies. Markers attached to
real objects enable the system (via the webcam) to track the position and orientation of each
object as it is moved. The system can then augment the captured image of the real
environment with computer-generated graphics to present a variety of game or task-driven
scenarios to the user. This allows players to use a range of real objects of different size and
mass, which may result in players acquiring motor skills which are more transferable to
everyday life than those associated with activities in purely virtual environments.

[1] M.D.J. McNeill, J. Crosbie, S. McDonough, L.Pokluda “Immersive Virtual Reality for Upper
Limb Rehabilitation Following Stroke” IEEE Conference on Systems, Man and Cybernetics
(Special Session on Human-Centred Fidelity Metrics for Virtual Environment Simulations)
October 10-13 2004 The Hague, The Netherlands

[2] Ma M, McNeill M, Charles D, McDonough S, Crosbie J, Oliver L, McGoldrick C (2007)
“Adaptive virtual reality games for rehabilitation of motor disorders”, Lecture Notes in Computer
Science 4555/2007: 681-690.

[3] Burke J W, McNeill M D J, Charles D K, Morrow P J, McDonough S M, Crosbie J H (2009)
“Serious Games for Upper Limb Rehabilitation Following Stroke”, IEEE Intl Conf in Games and
Virtual Worlds for Serious Applications (VS Games ‘09): 103-110.
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Abstract

There is a natural alliance between learning as a lifelong activity and personal mobile training
technology, so that it is becoming feasible to equip learners with powerful tools to support their
learning in many contexts over long periods of time, with an emphasis on equipping people with
the skills and knowledge for a rapidly changing society. The positive outcomes on learning impact
are explored by the modelling and testing of the educational mobile game prototype in LLP
Grundtvig project ILGRECO. The paper outlines a development mobile learning platform to
innovatively enable effectiveness of education. The key finding of this paper focuses on
demonstrating how virtual games and mobile technologies can be combined to provide new and
enriching experience for learners in the school curriculum and beyond, and places emphasis on
didactics as a starting point to develop future interactive learning tools.

Key words: mobile learning, games, didactics

Introduction

Virtual games, as prerequisites for stimulation and motivation, have been analyzed after
receiving research data on the successful use of certain game elements for educational
purposes (Ala-Mutka and e. al, 2008). The analysis of didactic teaching methods using games,
and a number of other related research carried out within the framework of the European
Commission’s IST 6th Framework research programme project, indicates some aspects
influencing the success of non-educational games and at the same time discloses the fact that
game environment developers usually have no relation to pedagogy (M. Bopp, 2007). The
educational game experts (Prensky, 2001; Gee, 2003) speak about the relation between
didactics and virtual game environments, however, the majority of educational games develops
from commercial prototype games or virtual entertainment environments. While the virtual game
environments are developing with the progress of technology, they are still not recognised
broadly in formal education. The educational success of virtual game environments challenges
education paradigm and curriculum changes.

A major potential barrier to integrating game use in training-based learning and the curriculum,
or in training different target groups at any level, is the perceived mismatch between the skills
and knowledge developed in games and those recognised explicitly within the adult education
system. The recognition of skill development achievable through games is an important
component in breaking down these barriers. Teachers/managers or other adult education staff
need to be engaged and to recognise and map the relationships between game activities and
the associated learning, before they can embed the use of the game within the wider learning
context and be enabled to frame tasks, either within the game or leading up to or following on
from a session.

The project ILGRECO aimed to pool knowledge and experience into concrete and innovative
outcome by developing and implementing a mobile game portfolio with adult learning content
based on graphical interface web and mobile ICT platforms. The project was used to enhance
the competence of teachers using mobile devices to create, search and modify networked game
information resources and share them on real time over mobile networks such as GPRS, 3G,
WIFI. This was a European Lifelong Learning (former Socrates) Programme project with
partners in the UK, Spain, Italy, Turkey, Romania, Cyprus and Bulgaria.

M-learning the game approach

M-learning, or "mobile learning”, now commonly abbreviated to "mLearning”, has different
meanings for different communities. Although related to e-learning and distance education, it is
distinct in its focus on learning across contexts and learning with mobile devices. One definition
of mobile learning is: Learning that happens across locations, or that takes advantage of
learning opportunities offered by portable technologies. In other words, mobile learning
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decreases limitation of learning location with the mobility of general portable devices.
(MOBIlearn, 2003).

The term covers: learning with portable technologies, where the focus is on the technology
(which could be in a fixed location, such as a classroom); learning across contexts, where the
focus is on the mobility of the learner, interacting with portable or fixed technology; and learning
in a mobile society, with a focus on how society and its institutions can accommodate and
support the learning of an increasingly mobile population that is not satisfied with existing
learning methodologies.

The aspects influencing education through virtual game environment following FP6 IST project
Elektra related (M. Bopp, 2007) research material are: situational dimension and dimension of
time were chosen when the situation and social dimension were presented, where action takes
place. The research (Markland and e. al, 2006) showed successful FP6 project eMapps.com
project environment findings: cross-curricular learning, stimulation of creativity, learning
motivation/engagement, time management, satisfaction and enjoyment factors.

Virtual game didactic analysis implemented in the national context of a research on the use of
Information and Communication Technologies for improving quality of teaching at schools
carried out (Lithuanian Ministry of Education and Science, 2006). Following the results of
research the main advantage of using ICT in learning and teaching process, according to pupils,
teachers, parents and heads of schools, involves an immediate and interesting rendering of
information, which raises students' interest and motivation to learn.

The mobile technology and game approach contribute to educational stimulation by improving
learning methods. The concept of motivation can be examined from the psychological,
managerial, and educational point of view. However, technologies should be considered from
the point of educational stimulation (Targamagdze, 1999).

The ILGRECO project used a game approach in order to facilitate languages learning.

The approach of ILGRECO is closely related to constructivist concepts of learning which hold
that, by reflecting on their own experiences, all learners actively construct their own
understanding of the world based on both their previous and current knowledge.

The project concept suggests that that the knowledge acquired by trainees should not be
supplied by the teacher as a ready-made product. Children learn better by creating for
themselves the specific knowledge they need, rather than being instructed in what they must
know. Attention to these informal styles of learning is also inclined to focus more on the
experiential nature of learning, involving wonder, surprise, feelings, peer and personal
responses, fun and pleasure.

ILGRECO model

The project ILGRECO objectives were:

» Developing and implement a course methodology for using games in education and

 creating a game portfolio based on adult learning content within graphical interface web
and mobile ICT platforms.

» Developing innovative methods of dissemination and valorisation in order to increase the
visibility of Grundtvig outcomes.

» Training through real scenarios with teachers. Seeing how these game scenarios work out
in practice under several networks, both outside and indoors, and extract conclusions for a
Didactical Unit. Enhancing the competence of Teachers using mobile devices to create,
search and modify networked game information resources and share it on real time over
mobile networks such as GPRS, 3G, WIFI.

The project focused on demonstrating how games and mobile technologies can be combined to
provide new and enriching experiences for adults. The work concentrated initially on seven
countries and adults in the age group over 18. In the course of this, the ILGRECO games



application were piloted and tested in two international training courses with over 30 participants
from other European countries.

The didactical construct was realized through the constructivist approach and technical platform
development.

The ILGRECO platform
During the development process few criteria were defined, to be taken into account:
- the whole platform should consist on a technical platform, not only a stand-alone
software application. The technology used is a client-server one.
- the software should be an open source in order to allow users future developments of the
entire platform.
- the application to be installed on the mobile devices needs to be as small as possible in
order to keep a good cost effectiveness of the learning environment.

The platform developed during the ILGRECO project consists of three main components:
- a server-based platform,
- a mobile (client) application,
- a web-based interface.

The ILGRECO games platform runs on digital devices such as mobile phones, PDA, Tablet PC
over GPRS and 3G networks and includes game control mechanisms, and pre-set game
contents. The games are played on an open platform through multiple networks and devices.
Any mobile device that supports a browser can be used for uploading the content to use.

In order to install and run ILGRECO game, it will be necessary to comply with the following
requirements:

- Hardware: mobile phone with data-transfer capacities (GPRS, UTMS, WiFi). For users
without WiFi-enabled devices it is necessary to have a mobile data-traffic subscription. If the
mobile devices have touch screen and stylus, it will be better.

- Software: the operating system of your mobile device needs to be Microsoft Windows
Mobile 2005 or Symbian S60. Also the mobile devices needs to be Java enabled.

ILGRECO project results
The report on the impact of the games on adults learning in project-participating countries
concludes positive educational outcomes:

* Adults learned new knowledge, new technology skills, improved generic skills, improved
social skills.

* Educators believe that games do allow them to achieve their intended learning
outcomes.

* In half of the schools involved, educators report evidence that adults remembered what
they had learned through game playing, although other schools were not sure of this or
did not know.

* The learning methodology may therefore be seen as transferring common teaching
approaches in a learner-centred direction.

The game implementation also faced barriers to success:
e It is critical to manage the amount of time which teachers have to devote to the

development, customization and deployment of games if their potential for enhancing
trainees’ learning experiences are to be realized. This issue of time also applies, but in
a different way, to the deployment of this type of game.



« One of the barriers to learning which we observed was the poor design of mobile
devices and of applications, as well as network failures.

The common barrier was that of time management, in embedding the game into the school
timetable. The most obviously feasible way to use the game platform available in the project is
extra-curricular and the majority of involved educators see the work involved as only possible
outside their ordinary school timetable classes.

Conclusions

The key findings to date in terms of successful educational environments using ILGRECO game
prototype point to the equal importance and synergy between key components: the didactical
approach and the mobile technological capacity to implement cross-curricular learning. It is
clear that the games will achieve educational goals when the content of different subjects is
presented following the successful game structure which makes them attractive.

The project has importance for Lithuanian teachers as the project results have a significant
impact in validating new learning paradigms in both formal and informal settings and contribute
to strategic thinking about the school and the curriculum reform process and digital educational
content in Lithuania.
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Richard cant. Anatomical Joint Modelling and Dynamical Simulation

Anatomical models are used in both medicine and animation to create accurate representations
humanoid characters for the purposes of entertainment, education and to evaluate the benefits
of surgical or prosthetic intervention. Joint constraint systems are important constituents of
anatomical models as they restrict the movement of the limbs to appropriate anatomical ranges.

Traditionally in computer graphics simulations, the animator was required to use their intuition to
determine the effects of physics on the objects within the scene they were animating. However,
it is becoming increasingly common these days for the dynamics of an animation to be handled
via a physics engine. Despite this the joint models used in animation are particularly
underdeveloped compared to that of other areas of humanoid modelling.

In this paper, an attempt is made to provide the ability for the anatomically accurate modelling of
patient or character specific joints within a dynamics environment that is currently used in the
fields of real time animation and computer games.

Our joint constraint system utilises an topologically evolved neural network for the
approximation of discontinuous vector fields in unit quaternion space (S3). This system is
capable of accurately correcting orientations to both regular and irregular boundaries. This
system is implemented within the Open Dynamics Engine (ODE). Positional integrity of the
simulated joint is implemented using

a standard ODE ball joint. Rotational validity is enforced by the neural network system as
follows.

For each step of the physical simulation the current position of the joint is fed into the joint
constraint system. If the position is valid then this system will return an identity quaternion, in
which case no extra constraints will be entered into the ODE constraint resolver. If the position
is identified as invalid then the neural net system will return a non-identity quaternion,
representing the rotation required to restore a valid state. A set of sample contact points are
then generated on the

limb in its original (invalid) state. The exit directions and depths as required by the ODE
constraint resolver are then generated by comparing the positions of the same points in the
rotated (valid) state. For comparison we also tried a system in which the neural network was
only used to establish the validity of the position — with the contact depths and directions being
generated using simple geometric rules. In operation this simple system was shown to work
reliably, whereas the full system occasionally generated contact information that added large
amounts of energy to the system. Once this had happened once the simulation became
unstable. We conclude that the criteria used to train neural network based joint constraint
systems must be refined if such systems are to be used in the context of dynamical simulation.
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Abstract

COSPATIAL is a 3-year international project funded by the European Commission exploring the
use of innovative technologies for supporting collaborative interaction and development of social
competence for children on the autism spectrum as well as their typically developing peers. The
project is focused on two main collaborative technologies: co-located shared active surfaces
(SAS) and collaborative virtual environments (CVEs). This paper presents a rationale for the
use of CVEs as a viable, acceptable and uniquely useful medium to support social interaction
and communication in children on the autism spectrum. Specific research challenges for the
design of such CVEs are identified and the current stage of research design-development is
described.
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Introduction

Virtual Environments (VE’s) are an accepted and widespread technology that allows the three-
dimensional simulation of real or imaginary settings. They can be encountered in ‘real time’ in
the sense that the user can move through an environment on a computer screen navigating
through particular spaces (eg. a house or a street) and interact with objects and people. The
use of VE's offers several advantages; they are extremely flexible in allowing the design of
virtual space and scenarios and they offer a high degree of interactivity, potentially employing
many types of sensory feedback, including visual, audio and touch. The user has active control
over participation; communicating via many different forms, both verbally and non-verbally.

The potential of VEs for the education and rehabilitation of people with learning, social,
cognitive or physical difficulties or disabilities was recognised some years ago (eg. Brown, Cobb
and Eastgate, 1995; Cromby, Standen & Brown, 1996; Trepagnier, 1999) and subsequent
research has demonstrated significant potential for use of VEs with respect to generalization of
skills and / or knowledge for children on the autism spectrum (Mitchell, Parsons and Leonard,
2007; Josman et al., 2008) and for other populations (eg. Wilson et al., 1996; Stanton et al.,
2000; Rose et al., 2000). Focusing on people with learning disabilities, Cromby et al (1996)
stated that ‘In education, the potentials of VEs are huge’ (p.491) and went on to note the
powerful intuitive appeal that VEs have for educators due to the manner in which the content
can be programmed and controlled and responses / understanding explored in ways that may
not be possible in the real world. Trepagnier (1999) considered that VE technology has
particular strengths in assisting those with weak executive functions (including people with
autism) in planning, problem-solving and managing their own behaviour. Parsons and Mitchell
(2002) argue that VEs could be particularly helpful for people on the autism spectrum because
interactions or experiences may be less threatening compared to the real world since many of
the inputs of real world interaction (which people on the autism spectrum often find very
confusing) can be directly controlled or manipulated. The AS Interactive project examined
whether VEs could be used for learning and practice of social skills for users on the autism
spectrum, including young people with Asperger’'s Syndrome (AS) (Parsons et al, 2000: Cobb et
al, 2002).

AS Interactive
The rationale behind the AS Interactive project was that, if social scenarios could realistically be
replicated within VESs, the limited personal interaction afforded by the computer interface would



be inherently more attractive to children on the autism spectrum and therefore provide a safe
and supportive environment for learning (Parsons et al., 2000; Parsons and Mitchell, 2002). The
project explored both single user virtual environments (SVE’s) (see Cobb, Kerr and Glover,
2001) and collaborative virtual environments (CVE'’S) to replicate social situations that young
people on the spectrum were known to experience ‘real-world’ difficulties with: queuing and
finding somewhere to sit in a café and a bus. The SVE versions required users to navigate
through the scenes, respond appropriate to pre-programmed virtual characters, and make
decisions about when and how they should communicate with the other characters.

CVEs are a natural extension to their SVE counterparts. Apart from the facility to allow more
than one user to occupy the same virtual space at the same time, CVEs also allow for real-time
audio communication so that multiple users can approach each other and verbally and / or non-
verbally interact (eg. via gestures). Each user is represented by an avatar: a virtual character
that can be seen by other users and which can be personalised to take on any form the user
wishes. Users may communicate with each other via audio headphones with microphones and
they may collaboratively interact with virtual objects in the virtual environment.

In the AS Interactive project a CVE virtual café and an interview scenario were developed. The
intention of the CVE was that a teacher could support the user by taking the role of one of the
characters and providing guidance via virtual social interaction. It was expected that CVEs could
offer a supportive environment in which to learn about and rehearse appropriate behaviours
since the user would not be working directly face-to-face with another person but would
communicate with them indirectly through the medium of the VE interface.

One of the central underpinning questions about the use of these technologies was whether or
not the users would recognise the VE as a representation of a real world scenario. A second
question was whether or not their responses in the VE would reflect their understanding and
behaviour in the real world. Consequently, the AS Interactive project sought to address these
fundamental research questions to find out whether people on the autism spectrum could use
VEs successfully and, if so, what they understood about them.

Experimental studies found that most of the students on the autism spectrum interpreted the
SVE in an appropriately non-literal way and were able to verbalise differences, as well as
similarities, between the real world and the VE representation (Parsons, Mitchell and Leonard,
2004). However, some (but not all) students with weaker verbal and executive abilities
demonstrated limited understanding of the VE and required additional support from a facilitator
to complete tasks (Parsons, Mitchell and Leonard, 2005). Nevertheless, some students
demonstrated successful skills learning through the use of the café and bus SVEs and also
generalized this understanding to video scenes of ‘real world’ scenarios. Importantly, out of the
three (from six) participants who showed consistent improvements in social understanding, two
had the weakest verbal skills. This suggests that the supportive learning potential of VEs may
not be confined only to those with stronger verbal abilities (Mitchell et al., 2007).

Despite these encouraging findings, however, limitations of the SVEs were noted including the
‘blocky and unrealistic’ visual representation of characters in the scene and the fact that tricky
social situations had to be specified and programmed beforehand, thereby limiting the potential
to capitalise on spontaneous interpersonal communication (Parsons, Leonard and Mitchell,
2006; p.204). Consequently, it was argued that CVEs could offer a different type of learning
support than the SVE due to the facility for interaction with other people participating in the
shared VE. Thus, this type of interaction would be closer to real-world social interaction through
being spontaneous and open-ended, but would be potentially less anxiety-provoking for users
on the autism spectrum because of reduced demands for direct, face-to-face contact with
another person.

This was explored in a feasibility study within the AS Interactive project which found that users
could move around and interact with virtual objects in the CVE but required significant input
from a facilitator to encourage them to participate in virtual social interaction (Rutten et al.,
2003). Whilst this is not per se a limitation on the use of CVEs for children and young people on
the autism spectrum, it does highlight the need for very careful planning beforehand, preferably
with the involvement of teachers, about how learning goals can be successfully embedded in



educational technologies. Technical difficulties with such a ‘new’ technology meant that the
CVEs were less successfully employed in the project, largely due to the complex technical set-
up required in a classroom environment. Thus, development and testing of the CVEs within the
project was necessarily more exploratory and less systematic than the SVEs due to the less
established nature of the CVEs at the time.

It is also worth noting that, even at the time, the use of CVEs for educational purposes was
considered an ‘aspirational goal’ for the future development of VEs (Parsons et al., 2006; p.203)
rather than something that was easily within reach of the project. Thus, whilst our belief in the
educational potential of CVEs never waivered, the quality of the CVE platforms at the time
meant that our aspirations regarding the application of CVEs for supporting children on the
autism spectrum had to wait for technical development to mature sufficiently to allow robust use
and exploration. In the intervening years between the formal completion of the AS Interactive
project in 2003 and now, CVE technologies have advanced considerably. For example, the
rapid expansion and use of online multi-user virtual worlds such as Second Life (secondlife,
2009) and Open Sim (opensimulator, 2009) for both social and educational purposes attests to
their accessibility, sustainability and popularity (see Kirriemuir, 2007; 2009 for reviews of use of
online virtual environments in higher education).

The ubiquity of the internet, and its rapidly developing expansion of bandwidth capabilities for
the exchange and shared use of multi-media representations, has dramatically improved the
viability of developing educational tools that can be used in real-world classrooms. In addition to
multi-user online social worlds such as Second Life, there is now significantly greater capacity
for functions requiring increased connectivity and rapid transfer of very large amounts of
information such as video conferencing, multiplayer computer games and social networking
sites.

Consequently, we feel that CVE technologies are now sufficiently mature to warrant systematic
investigation as powerful tools for children and young people on the autism spectrum in
educational settings. This investigation forms one of the two main research strands of the
COSPATIAL project, which is described in more detail below.

COSPATIAL

COSPATIAL is a 3-year (from February 2009) collaborative project funded by the European
Commission through the FP7 research programme exploring the use of innovative technologies
for supporting the development of social competence for children on the autism spectrum as
well as their typically developing peers. The research team is multidisciplinary, comprising
computer scientists, psychologists, design engineers and educators, spanning 5 sites in 3
countries: the Universities of Birmingham and Nottingham in the UK; the Foundation Bruno
Kessler — a research institute based in Trento, Italy (the lead partner); and the Universities of
Haifa and Bar-llan in Israel.

Social competence is a multidimensional concept that reflects a child’s capacity to integrate
behavioral, cognitive and affective skills in order to adapt flexibly to diverse social contexts and
demands. Poor social understanding and skills are defining diagnostic features of autism. A
recent National Autistic Society survey in the UK reported that parents consider social skills
training to be the area of greatest need in terms of educational provision for children with autism
and the “single biggest gap in support” (Batten et al, 2006; p.21). It is essential, therefore, for
research efforts to focus on social skills training within educational provision to support
individuals in maximising their skills and potential.

The first phase of the COSPATIAL project is concentrating on how existing technology can be
used to support collaborative learning before developing prototypes of new, compatible
technologies that could be tailored to different learning needs and age groups. The overall
project is working with two main collaborative technologies: co-located shared active surfaces
being developed in Italy and CVEs being developed in the UK. In previous research, the shared
active surface has successfully be used to encourage pairs of children with high functioning
autism to work together on a collaborative storytelling task (Gal et al., 2005) and a collaborative
puzzle game (Battocchi et al., 2008).



In the UK, we are investigating the use of CVEs as an interaction medium, partly due to its
previously demonstrable nature as an aid to the teaching of social skills described above. One
important aspect of the COSPATIAL project that was not viable at the time of the AS Interactive
project, is that the developed technology should integrate seamlessly into the children’s
education and particularly with existing classroom technologies.

To help to achieve this, the technologies will be developed with close involvement from
teachers, children and young people, parents and other professionals. Thus, the project stands
to offer considerable benefits to children, young people and their teachers with regard to
practical ideas and support for facilitating social competence. The project will also considerably
extend conceptual knowledge within the research community regarding how and why these
particular technologies may promote understanding and skills for children with, and without,
autism.

The social objectives that we hope to embed within the design of these technologies will broadly
support children in working together on specific tasks and so potentially promote social
interaction skills such as turn-taking, sharing, social conversation and negotiation. Whilst
developing the technologies to support these social goals there are two fundamental research
questions that we hope to address, and these build directly on our earlier work on AS
Interactive. Firstly, how should information be presented using interactive technologies in order
to maximise the learning potential for children on the autism spectrum? Secondly, does the
presentation of socially-themed information wusing interactive technologies promote
generalisation of learning between contexts?

With respect to the first question, whilst we have some confidence that adolescents on the
autism spectrum have some understanding of VEs as representations that can provide useful
information about the real world, we know much less about how information can best be
presented to maximise the strength of this link. To unpick this argument, our assumption is that
in order for children to be able to learn information about the real world from the use of
technology they must be able to understand how what they see and experience in VEs relates
to the real world. Furthermore, we assume that the more ‘truthful (or ‘veridical’) the
representation in the VE, the more likely children are to be able to make this link. This is
because we know that children on the autism spectrum are impaired in their imaginative
capabilities and so, without support, may find it difficult to understand how information in one
context may relate to different contexts. Therefore, realistic simulations of authentic encounters
in the VE could, at least in theory, scaffold children’s cognition in a way that limits the impact of
impaired imaginative capabilities ie. helps them with mental simulation through presenting
relevant information visually (Parsons and Mitchell, 2002).

The interesting research challenge for the design of CVEs for COSPATIAL is whether these
assumptions about representations hold true for children on the autism spectrum. This is
because we know from other studies that many children on the autism spectrum demonstrate
perceptual, sensory and cognitive differences or difficulties which mean they do not experience
the world around them in the same way as typically developing people (eg. Klin et al., 2002;
Mitchell et al., 1997; Rogers et al., 2003). This means that more ‘realistic’ representations as
presented through VEs may not be the best way of supporting learning for children on the
spectrum, perhaps because the additional detail required for ‘realism’ is redundant or unhelpful.
Instead, it could be that stimuli need to be simplified or presented in particular ways in order to
be meaningful (see also Parsons, 2007; Wallace, Parsons, Westbury et al, under review).
These questions are also important for understanding the second question too ie. whether the
use of CVE technologies can support the generalization or transfer of learning between
contexts. Clearly, if we begin to understand more about how information can be presented in
ways that enhance the likelihood of making links between learned information in the VE and the
real world, then we potentially stand a better chance of supporting children and young people in
using and applying that learned knowledge in the real world.



Next steps

We are currently working on the requirements gathering phase of technology design-
development. We have established a design team comprising technology developers, interface
designers, education researchers and teachers from autism specialist schools as well as
mainstream education. Over the forthcoming academic year this team will discuss, develop and
test ideas concerning how CVEs can be used to provide suitable collaborative activities for
children on the autism spectrum. In the second phase of the project we are interested in
working with other schools who have children aged 8-16 years with Asperger’s Syndrome (AS)
or High Functioning Autism (HFA), especially from the East and West Midlands, who would be
willing to join the project. The final year of the COSPATIAL project in the UK will implement a
formal evaluation of the CVE technology prototypes to test whether this potential can be
realized in practice.
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Butler system is an e-health platform aimed to improve the quality of life in the elderly
population. The Butler system has three applications: diagnostic, therapeutic and playful. The
objective of this work is to presented the global system efficacy on mood states and the degree
of acceptance in 17 users (from 59 to 79 years old) trough 4 sessions. Results show that after
using the system, the participant’s increase their positive emotions and decrease their negatives
ones, in addition, they obtained high levels of satisfaction, low levels of difficult perception and

they recommend Butler other users.

Keywords: elderly — e-health system— telepsychology - interactive technologies — virtual reality.



1. Introduction
The demographic distribution is changing in a striking way in the last years. The National
Institute on Aging (2009) in their last official census reports that people aged 65 and over will
soon outnumber children under age 5 for the first time in history. Also the world’s population
aged 80 and over is projected to increase 233 % between 2008 and 2040, compared with 160
% for the population aged 65 and over and 33 % for the total population of all ages.
This demographic shift coincides with the technological revolution that characterizes the XXI
century, which is altering and redefining dramatically how to communicate and relate to people.
This new advancements are generating in the older population a strong impact on a personal
level, as their language, their forms of communication and the way they build social networks
are becoming increasingly obsolete. This generational gap and the specific changes in this
developmental period (body changes, loss of people, social movement, etc.), increase the
emergence of feelings of loneliness, depressive and anxiety symptoms and adjustment
disorders. On the other hand, several studies show that bringing Information and
Communication Technologies (ICTs) to the elderly can have a significant and positive influence
on this population (Market van de Catering, 2005), and even some authors have presented it as
the only chance to alleviate the isolation, loneliness and alienation in some elderly groups
(Cody, Dunn, Hoppin & Wendt, 1999; Karavidas, Lim & Katsikas, 2005). For example, Wellman
and Frank (2001) have shown that the use of Internet by the elderly population increased
interpersonal connectivity, organizational involvement and reduced the level of isolation,
especially in people with reduced mobility. In a similar line, Blit-Cohen and Litwin (2004) have
also found that the use of ICTs by the elderly has increased their social network. Karavidas et
al. (2005) have shown that the elderly people who had better knowledge about computers were
more satisfied with their lives. Recently, Tse, Choi and Leung (2008) have developed,
implemented and evaluated an e-health program for elderly. Their results showed a significant
increase in the computer skills, users became able to access to the information via Internet and
thus broadening their knowledge in several themes like the health field. Users also assessed
the learning experience as very positive.
Our research team has developed an e-health platform (Butler's System) aimed towards the
elders and their caregivers (Botella et al., 2009). The target of the system is to serve as a
primary intervention level to facilitate and optimize professional work as well as improving
elders’ health quality. The system includes three levels (for a more detailed description see
Botella et al., 2009):

a) Diagnosis level: the system makes a diagnostic screening every time the user enters, in
order to monitor anxiety and depressive symptoms. After screening, the system analyzes this

information to decide the most appropriate therapeutic and playful options. If the user mood is



assessed as dysfunctional, the system sends out an alarm to the clinician/caregiver. The
system also summarizes all the gathered information.

b) Clinic—Therapeutic level: It is composed by two applications. The fist one is named
“Virtual Worlds” and it is aimed to generate positive emotions; this tool includes two 3D virtual
environments that present various visual and auditory stimuli to produce changes in user moods
(one for joy and one for relaxation). The second application is named “The Therapeutic Book of
Life” and it was designed for applying a training program of reminiscence by clinicians.

c) Playful level: This application is designed to promote social relationships, to share their
vital memories, and for entertainment and learning new technologies. It is composed by the
following elements: E-mails, Search for Friends, My Memories, Book of Life (blog), and Easy
Access to Internet. The system also enables the elder to communicate with friends who are not
part of the Butler’s net, and still share the playful tools the system suggests
The purpose of the present study is to test the efficacy of this Butler System. To achieve this
goal, changes on mood states and degree of acceptance of users will be analyzed along 4

sessions.

2. Material and methods

2.1 Participants

The sample consisted of 17 participants with ages ranging from 58 to 79 years (12 women and
5 men). All participants were recruited from the Senior Universities of the Jaume | University
and the University of Valencia, Spain. Regarding to the level of experience in the use of ICTs, 8
of them had no experience at all using computers, movil phones, etc, 7 of them had a basic
experience (they never used computers and can use the movil phones, etc. with difficulty), 1 of
them had an intermediate experience (he has difficulties using computers but know how to use
the movil phone, etc) and 1 of them showed a level of expertise (he has experience using
internet, sending e-mails and using the movil phone, etc.). All participants agreed to participate
in the research voluntarily and signed an informed consent before starting the study. As an

exclusion criterion high scores in anxiety and / or depression was taking into account.

2.2 Measures:

- State-Trait-Anxiety-Inventory (STAI Spanish version Spielberger Gorsuch & Lushene,
1970): is a self-administered questionnaire composed by 40 items, divided in two
subscales, concerning feelings of anxiety, both general (trait) and situational (state). Only
the State subscale is used in this work.



- Visual Analogic Scale (VAS): Participants were asked to quantitatively assess (from 1=
“not at all” to 7="totally”) the degree to which they experienced different emotions (joy,
sadness, anxiety and relaxation). This scale was applied before and after each Butler
session. A variant of the Gross and Levenson (1995) measure, that was used by our
team in previous studies (Bafios et al., 2004; Bafios et al., 2005; Bafios et al., 2008), was
applied. The emotions assessed were joy, sadness, anxiety, and relaxation. This scale
was applied before and after each Butler session.

- General Mood State (GMS): A questionnaire designed specifically for this study. It is a
visual analogue scale consisting of 7 facial expressions, ranked from 0 to 6, being 0 a
face of maximum sadness and 6 a face of maximum happiness. Users had to choose the
face expression that best represented their mood before and after of use BL.

- Level of Satisfaction with the Use of System (LSUS): Users evaluated their degree of
satisfaction with what they have experienced in each BUTLER session, using an
adaptation of a visual analogue scale consisting of 7 facial expressions, from 0O
(maximum dissatisfaction face) to 6 (maximum satisfaction face).

- Level of Difficult (LD): The participants assessed the difficulty of using the system on a
scale from 1 (“very easy”) to 5 (“very difficult”).

- Two dichotomy additional questions to asses Butler System acceptability were answered
by the users. (1. Would you recommend Butler System to others? 2. Do you think that
what you have learned today in Butler System can be useful in other moment of your
life?).

2.3 Procedure

People older than 57 years attending special courses for senior students at the University
Jaume | and University of Valencia were contact and were invited to participate in the study.
Subsequently a meeting was organized with those interested and a researcher showed them
the system applications and its mode of operation. Once the user agreed to participate
voluntarily, were given the state version of the State-Trait Anxiety Inventory Scale (STAI-S)
(Spielberger et al., 1970) and the Yesavage-15 (Sheikh & Yesavage, 1986), in order to identify
clinical indicators of anxiety and / or depression, which had been established as exclusion
criteria. In addition, a short interview was conducted to collect sociodemographic information
and the level of experience in using computers. Once the consent inform was signed, a
password to access to the Butler system was given and participants began to attend the
University to use the system once a week in the schedule and dates that they decided. Users
completed the VAS, STAI-S, EAG and LSUS before and after each session with the system and

the LD and the two additional questions at the end of each session. In all session they were



received by a researcher who was in an adjoining hall for any queries that the participants might
have, while encouraging users to follow the instructions that the Butler system was giving them

in each step.

3. Results

Repeated measured MANOVAs were applied to STAI-S, VAS, GMS and LSUS with two intra-
subject factors: moment (pre-post session) and session (1st, 2nd, 3rd and 4th). A comparison
means and percentages were applied for the variables level of dificulty and the two additional
questions, respectively. Descriptive statistics are shown in Table 1. MANOVAs results are

shown in Table 2. Percentages are presented in table 3 and 4.

Regarding STAI-S, results show that anxiety levels were significantly reduced in all sessions,
after using Butler system. No significant differences between sessions or interaction effects
between moments per session were observed. (See table 1 and 2).

Regarding VAS, results show that the level of happiness and relax increased significantly in all
sessions after the use of Butler system (see Table 1 and 2), and the level of sadness and
anxiety decreased significantly in all sessions after using Butler System (see Tablel and 2). In
no case was observed significant differences between sessions or interaction effects.

Regarding GSM, results show that after the use of Butler system the participants mood levels
increased significantly in all sessions (see table 1). As in the above measures, no significant
differences between sessions or interaction effects between the factors time per session were
observed (see Table 1).

Concerning LSUS, results show that the level of satisfaction with the system increased
significantly in all sessions after using Butler system. There were no significant differences
between sessions or interaction effects between the factors time per session.

Concerning LD, results show that through the sesions the dificulty level was between very easy
and normal.

Regarding to the question Would you recommend Butler System to others? a 100% of the users
(see table 3) answered yes in all sessions, concerning to the question Do you think that what
you have learned today in Butler System can be useful in other moment of your life? between

87,5% and 100% answered yes in all sessions (see table 4).

4. Discussion



As mentioned above the increase in the elderly population has transformed the world's
population pyramid. Additionally, several studies show a high prevalence of depressive and
anxious symptoms in this population, which are exacerbated by frequent feelings of isolation
and loneliness. Moreover, several studies point out the advantages of bringing ICTs to the
elderly. Studies show that through them the elderly can increase their social network and
feelings of self-efficacy while their feelings of isolation and loneliness decreased (Marek van de
Catering, 2005; Karavidas et al. 2005; Savolainen, Hanson, Magnusson & Gustavsson, 2008.)
The ICTs give to the elderly people a chance to participate in a wider part of society, making
possible to connect with people that are either similar or different to them in experience and
concerns (Blit-Cohen & Litwin, 2004). Butler system was designed to promote key components
for optimal aging, such as integration, communication, learning, socioemotional network, and
training in positive emotions (the last being the most crucial for the mental health of elderly
people, Avia & Vazquez, 1998)

Regarding the global system efficacy in mood state and the degree of acceptance, results of the
present study show that the use of Butler System increases significantly positive emotions (joy
and relax), the GMS and LSUS, in every sessions. Simultaneously, the STAI-S and negative
emotions scores (sadness and anxiety) were reduce significantly every time that users used the
system. Furthermore this increase was maintained along sessions. That is, as Butler system is
used, its efficacy does not decrease at all. Even more, users like and enjoy the system, and
they come back to use it more sessions.

A limitation of the study is the sample size and the fact that the users did not have anxiety
disorders, depression or cognitive impairments. It is needed to extend the analysis to a bigger
number of sessions and more users. Thus we could have more conclusive results about the
effects in the positive and negative emotions maintenance and if this star to have influence
through the sessions. It is important to highlight that the majority of our users were not familiar
with computers and the applications that Butler has, however the difficulty level was between
very easy and normal throughout the sessions, even when users performed more activities with
the system. Additionally, all participants would recommend Butler to others and between and
informed that what they had learned in butler could be useful at other moments in their lifes.

In sum, a system as Butler will contribute to reduce the gap technology between ICTs and
elderly population, and can be a useful resource to improve the elderly mental health, prevent
depression and to facilitate the construction of protective elements, such as the increase of
social network, exercise emotional capabilities, learning new communication skill, strengthening
the desire to keep learning new activities, and encouraging curiosity and surprise developing

new skill.
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