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Abstract. Games have a great potential as learning tools, in particular, because
they provide means for players to safely explore and fail, and because they
promote personal emotional experiences. To be successful, games must present a good coverage and fidelity of the interaction experience regarding the
target learning goals. In the case of learning of social skills, which is one prominent area of application of games, the use of AI characters with socioemotional agency has great potential value. These characters may increase the
range of social situations that players can explore (coverage). However, in order to achieve that the AI characters need to be able to present good social
behaviour (fidelity). Although, several examples of computational models to
achieve this can be found, developing these models remains a challenging research question.
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Applied Games and Learning

Games have been used for other purposes beyond entertainment for several
years. For example, as tools to engage people in crowdsourcing tasks, e.g.
ESP Game [1], for citizen science [2], e.g. Foldit [3], to motivate people to do
more physical exercise, e.g. Exergames [4], to create awareness of some subjects, e.g. Darfur is Dying [5], and for training and learning, e.g. CellCraft1,
DragonBox2, Treme-Treme3 [6].
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The use of games for learning is sustained in the strong connection between
play and learning, noted in child development studies [7], an idea that was
already discussed in the seminal work of John Locke and Jean-Jacques Rousseau in the XVII and XVIII centuries. In turn, learning has been regarded as an
important activity in games for promoting fun. Following the Natural Funativity theory [8], which presents fun as a reward for learning, a game that has
nothing to teach to a player will become boring and will, therefore, be abandoned.
The work of Clark Abt [9], in 1970, fostered the idea of having games directly
presented as tools for learning. He coined the term serious games as games
that have “an explicit and carefully thought-out educational purpose and are
not intended to be played primarily for amusement”. Abt argued for the development of new games taking learning goals as their main concern. Since
then, serious games have grown as a research field and the term has evolved
(commonly, referred now as applied games or games with purpose) to incorporate other serious applications besides education. Education and training
are still, nevertheless, regarded as one of the application fields with most
potential.
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Why Applied Games Work for Learning

There are two main reasons why (good) applied games work as learning
tools. First, because they enable practice, or, more importantly, because they
support proactive exploration and failure. While playing, learners are motivated to explore the range of options presented in the game in the search for
specific outcomes. Intended outcomes are not easily achieved, which means
that players fail in the process until they achieve a good outcome. Games are
good at supporting players recovering from those failures, because they do
not imply major consequences in real-life. This means that players can safely
fail. They do not fear failure too much and are, therefore, encouraged to
explore the different options that the game offers and, for that reason, gain
understanding of what works better for achieving different outcomes. The
other main reason is, because games support the creation of personal emotional experiences, which have great impact in learning [10]. For example,
note that you remember better the details of a city or country that you visited compared to the ones that you read about. This is due to the autobiographic emotional memories that were formed during your travel experi-

ence. One can also build emotional memories by reading a book, however,
the immersive nature of games and the fact that they give the control (and
responsibility) of actions to the player is prone to deliver a stronger emotional experience. And the brain remembers better things that are more
emotionally relevant [11]. Additionally, players have individual learning experiences while playing games as they explore options in the game in different
ways.
Despite the learning potential of applied games, one can only learn about
what the gameplay space affords. In other words, the learning experience is
only achieved within the exploration space of the options presented by a
game. For example, imagine learning how to play 8 ball pool through a digital
game. A top down 2D game would support well learning the 8 ball pool rules,
and some strategy and tactics, such as, position play. But, it would be limited
for learning the execution of the shots, since the gameplay options regarding
the angle of the force of the cue would be limited. To support better learning
of the execution of shorts, the game would need to simulate the variables
involved in the real world action in a better way. This implies an immersive
3D view, but also, and more importantly, direct controls over the cue using a
first person perspective. Moreover, given the physical nature of the task,
having force feedback on the cue would be important as well.
Note that despite the clear differences of the two games, we cannot claim
that one would be better than the other. It depends on the target learning
goals. In fact, having levels of detail in different areas of the learning domain
in a game (or in game modes within a game) is important to support different focus in learning.
The effectiveness of an applied learning game depends on the coverage and
fidelity of the game interaction space given the specific target learning goals.
Coverage means that the game enables the player to explore options within
all the dimensions that are relevant for the learning goals (e.g. the cue angle
and force for learning how to perform shots in 8 ball pool), and fidelity
means that the options available in each dimension are believable in the
sense that the player can relate them to the real world action that he is trying to learn (e.g. the manipulation of the angle of the cue in the game is similar, in degrees of freedom and granularity, to the one performed with a real
cue).
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The Case of Learning Social Skills

One of the prominent areas for applied games is learning of social skills [12].
To be effective in this case, the interaction space of the game needs to support exploration and failure of social actions. I argue that the use of AI characters with social emotional agency is crucial to achieve this. On one hand, AI
characters increase the size of the social interaction space (increasing coverage) by supporting the generation of social behaviour based on the player
interaction that does not need to be fully scripted beforehand. Thus, supporting a wider range of social situations for the player to explore. But, on
the other hand, the AI characters need to be socially intelligent and believable to support the fidelity of the learning experience.
To develop AI characters with good social intelligence and believable behaviour is quite a challenging research problem. It implies developing characters
that: act socially (i.e. taking others in consideration), according to social context, with socio-emotional states, and having social needs and social goals.
Additionally, these characters need three major type of concerns: to understand others (e.g. developing Theory of Mind), to understand the social reality (e.g. social categories, moral values, norms) and to be able to adapt to
different situations, including, learning how to deal with new situations. To
deal with all this we need to develop computational models that address
many different aspects of social behaviour, such as, group dynamics [13],
social power [14], cultural behaviour [15], social importance [16], social relationships [17], interaction dynamics [18], social identity [19], personality [20]
and social practices [21]. However, although we can find models with good
results for particular aspects of social behaviour, it is not common to find
models that are able to deal with many of the aspects at the same time.
Hence, to integrate a comprehensive set social behaviour capabilities in a
unique model remains a challenge.
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