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ABSTRACT

will be asked to ‘tune’ the simulation (by modifying the
parameters of the theoretical model) to give an optimal
description of a chosen set of experimental reference data.
In the process, they will learn about what the theory
parameters mean (e.g. the first parameter represents the
strength of the strong nuclear force). They will also learn
about the types of experiments and measurements that have
been carried out at a range of hi-tech facilities across the
globe, such as the Large Hadron Collider (LHC) at CERN
(Fig 1). The ultimate aim is for the volunteers to find new
optimal solutions that improve upon the existing ‘tunes’.

We present two new citizen cyberscience projects that are
being developed in the research fields of Particle Physics
and Synthetic Biology, and discuss several issues to be
considered in relation to the gamification of these projects.
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INTRODUCTION

In citizen cyberscience, professional scientists collaborate
with volunteers (citizens) to conduct scientific research via
the Internet [5]. Scientists are increasingly using
‘gamification’ – the use of game design elements in nongame contexts [3] - to increase the appeal of their projects
and to make them more engaging for volunteers, e.g. Foldit
[2], Happy Moths [9] and Biotracker [1]. In this poster we
present two new projects that are being developed in the
research fields of Particle Physics and Synthetic Biology.
We discuss several issues that are important to consider in
the gamification of these projects (and citizen cyberscience
projects in general).

Figure 1. ATLAS Experiment © 2013 CERN

THE PROJECTS

Game design elements: There will be a leaderboard
showing the optimal tunes. There will be the option for
players to work in teams. They will also be able to
comment and rate all content, including each other’s
simulation descriptions.

Particle Physics

Synthetic Biology

The Particle Physics (PP) project is being developed by
CERN. In a previous project [10] they used the power of
the crowd (volunteer computing) to run high energy
simulations [7]. Forum feedback revealed that volunteers
were excited by the project and wanted to find out more
about how the data was used. The PP project will allow
volunteers to interact with the simulations directly. They

The Synthetic Biology (SB) project is being developed by
UPD. They are hoping to engage more young people by
building a game that teaches some the central SB concepts
and encourages scientific creativity. The player must help a
bacterium character (Fig. 2) to overcome obstacles and
challenges in the environment; and through doing so they
will learn how SB allows you to modify, design and control
the behavior of an organism, in order to perform useful and
predictable functions. For example, you might want to
modify the bacteria so that it can shine in the dark, or sense
and respond to specific molecules.
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Currently the game runs a simulator that allows the player
to experiment with a flexible and realistic crafting system
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of biological devices, based on the combination of
Biobricks. In the future it is hoped that advanced levels of
the game could be complex enough to lead to players
making new discoveries in the field of SB.

Recognition from scientists is the best reward.
Volunteers valued being able to interact with scientists
[5, 6]. It is important that it is not just the game that
rewards players, but that the scientists recognize
volunteer contributions too, e.g. volunteers that
discovered a new protein structure while playing Foldit
were included as co-authors on research papers [2].
Similarly, the PP project plans to name the tune after
the person that invented it, e.g. the Jeppsson tune [4].

FUTURE WORK

As development continues, formative evaluations will be
conducted to ensure that the game elements are having the
intended positive effects. Both projects will be launched to
the general public by 2015.
Figure 2. Synthetic Biology game © 2013 UPD
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