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The area of digital games constitutes a tremendously varied set 
of applications, with a wide range of associated player 
experiences, defying a one-size-fits-all approach to its 
conceptualization and measurement. One of the main 
challenges facing the gaming research community is a lack of 
a coherent and fine-grained set of methods and tools that 
enable the measurement of entertainment experiences in a 
sensitive, reliable and valid manner. Much like the six wise 
(but blind) men touching the elephant, no single 
methodological perspective can be said to provide a 
comprehensive understanding of digital gaming. Following 
this insight, the FUGA project, funded under the EU FP6 
NEST ‘Measuring the Impossible’ initiative, takes a critical 
view towards the exclusive reliance on any one single 
indicator for measuring player experience. In the FUGA 
project, we explicitly strive towards a multi-method, multi-
measure approach whereby we anchor and cross-validate 
various measures (e.g., self-report, psychophysiological, 
behavioural, neural) via their simultaneous application to a 
certain standardized set of games, and correlating the results 
thus obtained. Assessing the basic psychometric properties 
(sensitivity, reliability, validity) of all measures developed in 
the project is one of the defining characteristics of FUGA. 

As a significant first step, we have developed and validated 
the Game Experience Questionnaire (GEQ), which reliably 
distinguishes between seven different dimensions of player 
experience: Sensory and Imaginative Immersion, Tension, 
Competence, Flow, Negative Affect, Positive Affect, and 
Challenge [4][6][7]. The GEQ is freely available in Dutch, 
English, German, Swedish and Finnish. Translations in other 
languages, including French, are in progress. At the moment, 
the GEQ is being applied in a number of experimental 
research studies within the FUGA project, and results testify 
to the measure’s test-retest reliability and construct validity. 
Further to self-report measures, the FUGA project is 
investigating a number of implicit and objective measures of 
player experience. Overt (e.g., facial expressions) and covert 
(e.g., pressure exerted on an interaction device) expressions of 
behaviour are being investigated for their potential to validly 
and reliably tap in on certain dimensions of player experience, 
such as boredom, flow and frustration. First results are 
encouraging, showing a positive correlation between pressure 
exerted on the left (‘fire’) button of the computer mouse, the 
amount of bodily movement a player exhibits, and several 
player experiences, including frustration [3]. 
Psychophysiological recordings (e.g., EEG, facial EMG, 
EDA) show particular promise in distinguishing player 
emotions along the dimensions of arousal (exciting vs. dull) 
and valence (positive vs. negative emotions) [8]. In addition, 
various studies have been carried out that investigate the 
effects of collaboration vs. competition [9][10], something that 
differentially affects the experience of male and female 
players. Moreover, there are initial indications that results 
obtained in the laboratory do not differ significantly from 
results obtained in the field, which bodes well for the external 

validity of psychophysiological measures [9]. An implicit 
association test [1] was successfully developed and applied to 
detect identification processes in games, exploring theory-
consistent implicit cognitions that link game character 
attributes to the player’s self perception [2]. Furthermore, 
functional Magnetic Resonance Imaging (fMRI) has been 
applied to investigate the neural correlates associated with 
particular player experiences [5], while in the process 
developing innovative procedures for executing a think-aloud 
protocol while being in an fMRI machine.  

We believe that a large range of measures, from reflective 
(subjectively controllable) to fully reflexive (uncontrollable) 
responses, enables a fuller characterization of the game 
experience than any single isolated measure, thus sensitizing 
us to the rich gamut of experiences associated with digital 
games. Moreover, limitations particular to one measure may 
be overcome or compensated by using corroborating evidence 
emerging from another measure. The combination of multiple 
measurement modalities can thus reduce uncertainty 
associated with measuring a single modality, resulting in 
increased validity, robustness and wider applicability of the 
total set of measures.  

Finally, to the extent that a number of these measures allow 
for real-time measurement of player experiences, they can 
potentially be applied as continuous input data to a game 
engine, allowing the game's AI to appropriately adjust to the 
player's experiential (affective) state at any point during 
gameplay. Such a closed loop between player experience and 
game dynamics could help create an exciting new genre of 
emotionally adaptive digital games, and would allow for 
highly personalized optimization of such games. Under 
FUGA, several prototypes of such emotionally adaptive games 
have been created.  
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