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Abstract.  This paper describes ongoing work on creating a dramatic gaming prototype. A specific problem is how to evaluate the game and the gaming experience as there are no existing methods specifically suited for this purpose. Two methods are presented that aim to capture different aspects of the players’ subjective experiences. One of the methods, the sensual evaluation instrument, is an experimental non-verbal method that attempts to capture players’ immediate emotional experiences. The other, Repertory Grid Technique, is a method for eliciting and evaluating people’s subjective experience of interacting with technology, used after the gaming session.
Introduction

For creators of interactive stories a question of particular interest is (or ought to be) how to evaluate their systems/stories? What kind of experience do they provide? Do they provide a narrative experience? Do they provide the intended experience? These questions need to be answered in order for authors of interactive stories to learn where their systems were successful and where they were not. For instance an interactive story system may have a solid implementation and good underlying ideas about how to create interactive narrative, but fail because the story that is told is bad. Vice versa, the system may succeed because the story is fantastic although the story telling system is not. To some extent these two factors are interrelated but are not completely co-dependant. Evaluation is particularly important during design of a system, so that strong and weak spots can be identified early on.

Below we give a brief overview of a dramatic game that we have been working on and present some ideas for how to evaluate the game and the gaming experience.

A Dramatic Game
We have been working on a dramatic gaming prototype that is currently being implemented in its final version. The prototype strives to create an experience that is both a gaming experience and a dramatic story, an experience we have named dramatic gaming. The game is not action packed like many contemporary games but rather focuses on social and emotional interaction. The scenario focuses on three girls arranging a party. Taking on the role of one of the characters, the player is called upon to make decisions in arranging the party that have social and emotional consequences, e.g., who to invite, or where to stage the party. As unfolding of the story is partly determined by the web of relations between characters (who is on friendly terms with whom?, who is in love with whom? etc) a fundamental aspect of playing the role is to be sensitive to, maintain and/or improve social and emotional relations with other (computer controlled) characters in the game.
The story world is a 3D world which players view from a first-person perspective. Players interact with characters by typing text or by choosing from a set of predefined statements that are available. Players also have access to various props such as mobile phones, magazines and diaries that all have their dramatic function in the game.

The fundamental problem of interactive stories lies in how to combine a story, which is basically a linear structure, with interaction which disturbs this linearity. Finding solutions to this problem is a requirement for creating stories in which readers/ spectators/players/users are invested with power to truly influence the storyline. The prototype addresses the problem of combining narrative with interactivity through anticipatory planning (Laaksolahti & Boman, 2003). The basic idea is to continuously predict how the story will evolve and take action if an undesired chain of events is predicted. Thus the story can be nudged in a desired direction. However a good story can not be guaranteed. If the player chooses to s/he can ruin the dramatic experience by not “playing along”. 
In addition to the story generation mechanism the prototype also addresses the surface representation of interactive stories. As interactive stories are still a new medium they have yet to find their final form. As social and emotional relations are an important aspect of the game we have worked with cinematography as a means to enhance the social and emotional content of the game. Cinematography refers to how something is filmed – in contrast to what is being filmed – and typically involves three factors (Boardwell & Thompson, 2001):
· Photographic aspects of a shot, e.g. how a shot is illuminated. For instance a shot can be very dark and gloomy, light from the sides casting sinister shadows, or it can be bright and happy.

· Framing of a shot, i.e. what is included in the camera rectangle and its location within the rectangle. For instance, a shot can be centred on a person talking to someone outside the frame, or both persons can be visible on opposite sides of the frame.

· The duration of a shot. A shot can be very long, e.g. showing a person giving a speech, or short, showing the person giving the speech and then rapidly cutting to the audience’s reactions to the speech. As a general rule shots last between two and eight seconds.

By altering these factors different dramatic and emotional effects can be constructed although the content remains the same. In addition we have been inspired by comics that often use shape and colour of panels to convey emotions and attitudes (McCloud, 1995; Laaksolahti et al, 2003). Figure 1 shows examples of some shots produced by the system.
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Fig. 1. Shots produced by the system
Evaluation Methods
Currently there is a lack of methods or metrics to use when evaluating games or other entertainment applications. Neither are there any universally agreed on definitions of basic concepts within the field such as what constitutes entertainment or pleasure. An evaluation of the dramatic game should find out whether we succeeded in generating a dramatic experience, a social experience and an emotional experience and finally whether the experience was enjoyable or not. In addition it should reveal how the different components of the system (story generation, cinematography, etc) contributed to those experiences.
Wiberg (2003) gives a good overview of attempts to operationalise concepts such as pleasure/fun. According to Tiger (2002) and Jordan (2000) pleasure can be divided into four dimensions:
· Physio-pleasures

· Socio-pleasures

· Psycho-pleasures

· Ideo-pleasures 

Physio-pleasures relate to pleasures derived from sensory organs, such as smell or touch. Socio-pleasures are derived from relationships between people or relationships to society in large. Psycho-pleasures are derived from individual activities that often involve using skills to perform something which is emotionally rewarding, e.g. painting. Finally ideo-pleasures are derived from consumption of – and reflection upon – values and ideas from various sources such as books, films or newspapers. The importance of these various dimensions for evaluating fun in games will likely vary depending on the design of the game, the values conveyed by the game, which modalities are used to interact with the game (text, speech, mouse, keyboard, gestures,…) and so forth. For the dramatic game at least socio-pleasures and to some extent psycho- and ideo-pleasures seem relevant.
A concept often used in games research to describe a very desirable state is flow. It is described as: “the state in which people are so intensely involved in an activity that nothing else seems to matter; the experience itself is so enjoyable that people will do it at great cost, for the sheer sake of doing it” (Csíjszentmihályi, 1990). 

Flow seems to describe a situation in which players have become so engaged that they ‘disregard’ the physical circumstances of the playing situation or the technical features of the computer game, and instead ‘enter’ the story world, focusing on the events and become cognitively, emotionally and morally engaged in the lives of the characters. Hence were it possible to detect the degree of flow players of the dramatic game were in it could provide us with an idea of how fun the game and the story is.
Pleasure and flow are just two examples of dimensions that can be used to describe a successful gaming experience. For instance, in a recent preliminary evaluation of the interactive drama façade (Knickmeyer & Mateas, 2005) agency was one of the most important dimensions. Agency refers to the users experience that both immediate and long-term effects of their actions are related to their goals. 

Pleasure and flow are both ephemeral and partly subjective qualities so how can they be evaluated? To answer similar questions researchers within other fields such as affective computing have started to turn to other disciplines – such as art – for inspiration (Höök et al, 2003). The studies that have been done have adopted qualitative methods that try to capture the subjective and specific experiences of users instead of attempting to create generalisations that prove unusable in the end. Wiberg (2003) also discusses pleasure as a partly subjective quality arising in the interaction between a subject and some object. Rather than an object causing pleasure in a subject it is the subjects interpretation – or judgement – of an object that determines weather it is perceived as pleasurable or not.

The kind of evaluation we are interested in should not be viewed as a proof in the traditional science/engineering view. Rather, by capturing and interpreting users’ subjective comments, body language, facial expressions (etc) an understanding of the users experience is gradually constructed. In the sense that the dramatic game is a design experiment it is appropriate to adopt a methodology closer to art and design disciplines than pure science and engineering.
To ensure that the components of the system actually contribute to the gaming experience we will adopt a two stage evaluation process inspired by Höök et al (2003). Thus we will first evaluate if the components of the system achieve their goals (e.g. to enhance social and emotional expressiveness for the cinematography component) separately. The output from these evaluations will feed into the loop and affect the design. Once the design has been completed the second step is to evaluate whether the overall system succeeds in producing an enjoyable dramatic gaming experience.

Below we discuss two methods that we plan on using both during the design and final evaluation of the dramatic game.

The sensual evaluation instrument
The sensual evaluation instrument is an experimental tool for non-verbal self report of affective state that is being developed within the HUMAINE
 network of excellence (Höök et al, 2005). It attempts to exploit the fact that some information processing has been shown to occur at levels other than the cognitive/word oriented levels of the brain e.g. affective processing (e.g. the primal nature of fear: http://www.nimh.nih.gov/events/ledoux.htm). Yet most forms of evaluation rely on verbal reports from users of their experience. Likert scale type items (e.g how enjoyable was this interaction? Circle the number from 1-7 that best fits.) are still the most common subjective quantitative measure used. In contrast the sensual evaluation instrument attempts to be a purely non-verbal method.
The current version of the instrument consists of an object set with objects of various shapes that illustrate different emotions/experiences. Figure 2 shows an example of two objects from the object set. The basic idea is that instead of verbal reports of their experiences subjects would instead arrange objects in a way that subjectively reflects their experience during an interaction with a system. The exact process for how to arrange these objects is still work in progress. In informal user sessions using an earlier version of the object set to evaluate a computer gaming experience, subjects were simply asked to move objects that reflected their current emotions closer to them and vice versa. 
A benefit of the instrument is that it allows users to express multiple simultaneous, and possibly conflicting, emotions which are usually very hard to capture. Prior to using the object set subjects calibrate it by arranging the objects in Russels circumplex model of emotions (Russel, 1980). Hence it is possible to compare subjects’ use of the objects although they may have assigned different meaning to them. The initial experiments showed that the set of emotions that was desirable to communicate differed from e.g. Ekman’s category-based model (Ekman, 1972). Hence the objects represent emotions such as flow, boredom and confusion that were found to be desirable to communicate when evaluating a game.
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Fig. 2. Examples of objects from the sensual object set
As of yet it is unclear what kind of information an evaluation of the dramatic game with the sensual evaluation instrument can provide. It seems likely that during the design process the instrument can point to problematic areas in the design – e.g. the subjects seem confused or “out of flow” at this point – but not give any details about exactly what is wrong. Is it the story, the interaction or both? In addition as subjects occasionally rearrange objects we can gain a picture of the dynamics of the experience. Was in fact a dramatic experience created with tension rising towards a climax or not? Finally the instrument can likely tell us something about the complexity of the experience (i.e. the story). If the experience is complex a larger number of objects will likely be used and rearranged more frequently than if the experience is simple.
Repertory grids

The Repertory Grid Technique (RGT) is a method for capturing the experiential and subjective aspects of interacting with various forms of technology based on Kelly’s Personal Construct Theory (Kelly, 1955). Fällman and Waterworth (2005) provides a good introduction to the methods underpinnings and use. The problem with subjective experiences is that either the subjects are allowed to express themselves freely rendering the evaluator with lots and lots of qualitative data that cannot be structured and measured across subjects, or the evaluators will set the boundaries of what can be said through deciding on the questions in a questionnaire or similar. In contrast the basic idea behind RGT is to elicit a set of personal constructs (or dimensions) that are bi-polar in nature along which the object of study is evaluated. For instance we tend to judge other people along dimensions such as tall-short or light-heavy (Fällman & Waterworth, 2005).
During the elicitation process subjects are asked to classify three objects at a time, telling the experimenter which ones belong together and which does not. This process is called triading. Subjects are then asked to tell the experimenter why the two belong together and not the third. This classification brings out a set of bi-polar scales that are then used to describe the qualities of the designed artefact at hand. The data from all users is entered into a gigantic grid with all the subjective scales that all the subjects have come up with. Through collapsing those that belong together, patterns of descriptions arise. Thus, the method is both quantitative and qualitative.
As the dramatic game is a subjective experience one of the most appealing aspects of RGT is that it is based on how users experience the game – not on pre-conceived notions of what the qualities are, or should be, put together by researchers. Hence it can help us to gain a deeper insight into users’ experiences and possibly find important (missing?) qualities in the system that might otherwise have been overlooked. Most importantly RGT may provide us with more detailed answers about what is right or wrong than the sensual evaluation instrument. If applied to the gaming experience itself RGT may even provide us with answers to questions regarding the quality of the story itself. One way of doing this would be to compare gaming session from several different games. If the drama game session was experienced as a story constructs reflecting this would likely appear. Likewise, if the experience was perceived as a social or emotional experience this might also be reflected in the elicited constructs. Another way of going into the details of the story could be to partition the gaming session into several “chapters” and apply the triading technique to the chapters themselves to examine the perceived differences between various parts of the story. If the gaming session was indeed experienced as a story we would expect constructs reflecting this to show up in the elicited constructs. These are just some examples of possible ways of using RGT. Experiments will have to show which ways are successful and which are not.
Conclusions
The dramatic gaming prototype strives for an experience that is both a gaming experience and a dramatic story. The two methods described can provide us with different kinds of information regarding the players’ subjective experiences. While the sensual evaluation instrument may provide us with an overall picture of the experience, with a focus on immediate non-verbal reactions, RGT can give us more details in a subsequent post-session analysis of the experience. The presented evaluation ideas are still in their early stages and will have to be empirically tested.
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