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The potential of serious games to help increase the effectiveness of training and learning
has been a subject of debate in much of the literature recently published in the field of
learning. (Kirkley, Tomblin & Kirkley, 2005; Mayo, Singer & Kusumoto, 2005). While the
literature-based evidence for research into the field of game-based learning is increasing,
many of the studies being conducted have not produced firm conclusions; this has led to
a lack of high quality empirical evidence (Hays, 2005). However, early indications in the
literature demonstrate that information and communications technology-based simu-
lations—and, more recently, games-based learning—show some initial evidence of
accelerating learning, increasing motivation and supporting the development of higher
order cognitive thinking skills (eg, de Freitas & Levene, 2004; Delanghe, 2001; Garris,
Ahlers & Driskell, 2002; Green & Bavelier, 2003; Hays, 2005). This evidence, coupled
with a generational acceptance of games as a significant part of everyday life (Gee, 2003;
Prensky, 2001), has led to a wide interest in how games, in particular, immersive digital
games, can be applied effectively in learning and training contexts.

This interest is leading to a plethora of new research and development initiatives in the
field, although there are dangers that the patterns of virtual reality (VR) usage for
training—with large investment and negligible return on investment over the period—
will be replicated in the games arena (Stone, 2005). While there are significant differ-
ences between serious games and VR development, not least the wide and often free
availability of software development kits (Darken, McDowell & Murphy, 2005), it is
important to recognise the limits of games’ effectiveness where learning outcomes and
the learner specification are not taken fully into account at the development stage. One
of the ways to ameliorate this tendency is to invest time during the predevelopment
phases of games development.

In an attempt to develop and test empirical evidence of the effectiveness of game-based
learning, a 4-year £2 million research and development programme partly funded by the
UK Department of Trade and Industry Technology Programme is developing a series of
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game demonstrators and evaluation techniques to measure the effectiveness of game-
based learning. The Serious Games–Engaging Training Solutions (SG-ETS) project is one
of the first to bring games developers and pedagogic expertise together, and includes
experts in game-based learning and human factors at three leading research universi-
ties; University of Birmingham, University of London and University of Sheffield;TruSim
(a division of Blitz Games), one of UK’s foremost computer games development compa-
nies having the expertise to develop engaging games; and VEGA Group PLC, one of UK’s
leading learning companies.

The success of the SG-ETS project will be defined by the achievement of the following
high-level objectives:

• to produce an effective and efficient process for selecting and developing serious
games as part of a blended learning solution (important for the commercial exploi-
tation of serious games);

• to publish significant research output related to serious games development that is
seen to be innovative and that determines how to harness the engagement in video
games for game-based learning; and

• to produce a minimum of three serious games prototypes for a minimum of three
clients from different sectors with each prototype addressing a learning need that
helps solve a priority business problem.

This new study builds upon the work being undertaken by the SG-ETS partners and
aims to develop demonstrators to support targeted learner groups with interactive and
engaging game-based learning environments. As part of this, an analysis of different
learner groups will be undertaken. The first case study will consider infection control in
acute healthcare. The case study follows a human-centred approach to the develop-
ment process based upon a rigorous method of requirements elicitation (including
workshops, surveys and interviews) from each targeted learner group. Dedicated
serious game prototypes will be developed based upon learner requirements and the
specific business need.

The aim of the research is to describe a framework and a development process that
together will help to ensure that the specified serious game does in fact satisfy the
needs of the target learner group (or target audience). The work describes an
approach to the analysis within the defined process that effectively profiles the learner
within the learner group with respect to game-based learning, while taking account
of relevant, serious games research. Together, the framework, development process
and learning plan for each demonstrator will provide an end-to-end solution that may
then be used with each other demonstrator to ensure that the evaluation evidence
produced may support improvements, provide empirical evidence of the success of
game-based learning and support similar developments being undertaken in other
research projects.

The broad research aim of the SG-ETS project is to answer the following key questions:
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• Why video games are so compelling and how to ensure that serious games retain this
engagement?

• What are the instructional design principles for effective learning with serious games?
• What are the characteristics of people that are relevant to the use of games for

learning?
• What types of learning objectives are best satisfied with games?
• What is the optimum process for the selection of cost-effective learning interventions

for given learning needs that includes serious games?
• What is the most effective strategy for assessment and evaluation that will ensure that

the learning objectives are achieved through use of the game and other supporting
learning?

• How should games-based learning support collaborative training and how to best
exploit multiplayer games?

The first demonstrator will be aimed at the problem faced by infection control in hos-
pitals and how best to support effective training of medical and support staff in this
context. The research team anticipates important findings and presented their prelimi-
nary findings at the Interservice/Industry Training, Simulation and Education Confer-
ence in December (de Freitas & Jarvis, 2006).
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