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Abstract

We present a novel computer game-based framework for
phonetic perception experiments. We employ the game
environment of a first-person shooter game where players
interact with and respond to animated creatures in different
virtual environments. Whenever the player encounters such an
animated creature, a sound stimulus is played and the creature
changes its color depending on the type of stimulus.
Throughout the game, colors are getting harder to distinguish
until the two creature types (corresponding to two stimulus
types) are virtually identical in color. Data can be collected in
various ways and without the need for specific additional tests.
A first pilot study was conducted in which the game was well
received by the subjects and which already highlights the
potential of this investigative framework.

Index Terms: speech perception, experimental framework

1. Introduction

Research on speech perception is not only concerned with
words or phonemes. Fine phonetic detail are addressed in
psycholinguistic research exploring the underlying cognitive
processes of word and speech sound recognition. ABIMS is
aimed at establishing another experimental framework which
can provide new possibilities for data acquisition with most
advanced technological aids. Test subjects should feel
comfortable and relaxed so that a more natural experimental
environment with highly motivated and enthusiastic players
can be achieved. In this paper we discuss the software
development and a first study with the new ABIMS system.

2. Motivation

One major drawback of common phonetic and
psycholinguistic judgment tasks is that they do not represent a
natural scenario for speech perception. The typical tasks are
notoriously supervised, loaded with feedback control and
lacking in naturalness. A solution to this problem is employing
a computer game scenario in which attention to phonetic detail
are a natural part of the game. Computer games enjoy
increasing popularity in psychological experiments [1,2,3,4].

A computer game may yield more natural data as paying
attention to phonetic detail arises as a necessity from the game
scenario and requires a certain action in response to an event
rather than an explicit (forced) judgment of any sort. Wade &
Holt [5] developed the so-called “irf-bat” (interactive robot
figure-based auditory training) game paradigm for multi-
modal interactive training. This game paradigm was later
successfully used for improving non-native speech category
perception [2].
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Computer-based test systems represent an established
experimental paradigm in psychology. Systems like the Vienna
Test System, for example, are used since 1978 [6]. No active
human supervision is necessary within these. Test subjects
seem to act in a more natural way if there is no need to
interfere with another person.

In a similar vein, Wade & Holt [5] developed a computer
game for phonetic and psycholinguistic research. Test subjects
were asked to play the game for 30 minutes in which they
should shoot so-called irf-bat characters (cf. Figure 1) which
played different sound patterns. In a second experiment, the
players had to match the visually depicted characters with the
sound patterns. The authors showed that the test subjects
associated the characters with the sound patterns while playing
the game, even though it was never mentioned to them that
this link would be important for the second task.

Figure 1: The “irf-bat” game design by Wade & Holt.

The purpose of ABIMS is to advance on previous work
and to improve the experimental environment with the help of
state-of-the-art computer game technology. In contrast to
previous designs, our aim is to combine the playing phase with
the categorization task such that there is only a single
experiment where all data which are of interest to the
experimenter is immediately collected.

2.1. The aim and the technology of ABIMS

ABIMS was built from scratch without incorporating
previous implementations. The game was built with state-of-
the-art computer game technology using the Unity Engine
which provides a virtual 3D world. Test subjects should enjoy
themselves. In order to achieve this, there is a well-told and
interesting story which guides the player through the game.
Because of current pop-cultural trends we chose a zombie
apocalypse as the main theme of the story [7]. An additional
requirement implemented in the game is that every pass (i.e.
every run of the experiment) has to provide the same playing
time and level of difficulty. At the same time, the dynamics of
the game must remain unpredictable for the player.

3. The game

The game consists of three levels plus an introduction to the
story and the gaming mechanisms. In the introductory tutorial,
the player gets familiarized with the controls and the game.
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There is also a simple training level within that tutorial in
which the individual reaction time of the test subject is
measured in a relaxed environment. Here, the “enemies” are
just cuboids, but later in the game they are animated human-
shaped objects. At first glance, every zombie looks alike, with
the same texture and color. When the player comes closer to
one of them, they start walking towards her/him. Within a
certain range they change their color randomly to either blue
or green and play one of two sound patterns associated with
the colors. This match is the same as for the cuboids in the
tutorial level. According to the color, the player has to use the
right or left mouse button to shoot them.

Figure 2: Enemy and HUD in ABIMS.

Throughout the two following levels, the visual difference
becomes less obvious as the colors are less bright. Finally, in
the last level there is no visual difference anymore and the
player has to decide which mouse button to use relying solely
on the auditory cues of the sound patterns. The enemies are
spawned by various triggers on the map. If the player's avatar
walks through these triggers, a predefined number of enemies
will spawn at a predefined distance from the player. The
player is informed on screen about his/her progress, the
damage she/he took, the achieved score and the made mistakes
during the game through a HUD (heads-up display). Between
the levels, there are passages of storytelling during which the
test subject can take a break from active game play.

While the test subject is playing, the game records their
playing time and every shot (including the direction the player
aimed at), regardless of whether an enemy was hit or
something else in the environment. The reaction time from
color change to shooting is recorded for shots at enemies as
well as the mouse button which was pressed. In this case, it is
not relevant if the target was actually hit or not.

4. The experiment

20 test subjects (from age 19 to 30) were recruited for the
experiment. They were not informed about the purpose of the
computer game. Out of these 9 female and 11 male subjects,
three reported not playing any video games in their spare time
(“group A”), six are intermediate players who spend up to 5
hours per week on video games (“group B”) and the remaining
eleven test subject are heavy players with up to 30 hours per
week (“group C”). While they were playing, they were not
introduced or watched by the experimenter in order to not
distract them. After they finished the game, the subjects were
asked to answer some questions about the game.

Everyone reported having fun playing the game and being
highly motivated to finish it. Only six subjects detected the
intended purpose of the game, the incidental learning of sound
patterns matching the two character types (colors). In order to
evaluate whether the game can be utilized as a phonetic
categorization test including training, the reaction times and
their development over the course of the game are analyzed.
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Figure 3 shows that reaction times decrease in the last
level where the enemies are all the same color and only the
sound patterns provide cues for successful gameplay. Reaction
times decrease for all groups, regardless of their experience
with computer games.

5. Conclusion

ABIMS can be a very useful tool for collecting data in
perception experiments. The first experiment shows that the
game is suitable for people with different levels of experience
with computer games. All data is collected while the test
subject is playing and no specific additional tests are
necessary. All data is logged automatically to a human-
readable document, where information like playing time and
all stimulus and response events are included. Players had fun
during the game and did not notice that they were tested.
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Figure 3: Average Reaction time throughout the game (for all
subjects, grouped by gaming experience) in seconds.
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