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Hockett (1960) identified duality of patterning, that is, the fact that few meaningless units generate a large number of meaningful elements, as one of the critical design-features of human languages. Another design-feature identified by Hockett (1960) is rapidity of fading, that is, the fact that linguistic messages are transmitted in a medium over which signals quickly fade. We propose a link between the two design-features. In particular, we hypothesize that the more rapidly signals fade in a medium, the more likely it is that human communication systems emerging over that medium develop duality of patterning. To test this hypothesis, we ran an experiment using the method developed by one of us (Galantucci, 2005) for studying the emergence of human communication systems in the laboratory.

Pairs of participants played a videogame with interconnected computers. The videogame required players to communicate, but players played from different locations and could not see or hear one another. Instead, they could reach one another by using a magnetic stylus on a small digitizing pad. The resultant tracings were relayed to the computer screens of both players. However, players controlled only the horizontal component of the tracings on the screen via the horizontal component of their stylus’ movements. The vertical component of the stylus’ movement did not affect the tracings. Rather, the tracings either (a) moved with a constant downward drift (slow fading signal, henceforth SF condition) or (b) had no vertical movement, appearing as a dot moving horizontally at a fixed height on the screen (fast fading signal, henceforth FF condition). In both conditions, the use of standard graphic forms (e.g., letters) was practically impossible. This constraint forces players to develop communication systems from scratch (Galantucci, 2005). 

Ten pairs of participants participated in the experiment: five pairs in the SF condition and five pairs in the FF condition. In both conditions, pairs played a videogame in which each player controlled one agent. The game was organized in rounds. In each round the agents started in two different rooms at random in a four room virtual environment (2x2 grid) and had to find one another without making more than one room change each. The scoring mechanism of the game was such that, in the absence of effective communication, the score would stably fluctuate around its initial value. If the pair reached a score that indicated successful communication, players were invited to play the game at a new stage: The game environment was enlarged (6 rooms, 2x3 grid) and an additional room change per round was allowed. For successful pairs, the size of the environment (and the number of room changes allowed) could grow three more times until the environment, at the fifth and final stage, was composed of 16 rooms (4x4 grid). Pairs were invited to play for three sessions of 2 hours each and were told that their goal in the game was to achieve as high a score as possible. For the entire duration of the game, the movements of the agents and the activity on the pad were recorded at approximately 30 Hz. On termination of the third session, participants were asked to describe in detail the communication systems they developed for playing. 

The game performance of the pairs did not differ significantly in the two conditions. The mean maximum stage reached was 3.2±1.5 in the SF condition and 3±2.1 in the FF condition (F<1). To measure the degree of duality of patterning of the pairs’ sign systems, first we determined the number of signs (S) used by the pairs to identify the game’s rooms. Second, the total number of unique separable units (U) in the sign system was determined. (Separable units in a sign were defined as portions of stylus’ activity made with uninterrupted contact with the pad.) Finally, an index of combinatoriality (C) was computed as C = 1-(U/S). C equals 0 for systems with no duality of patterning and approaches 1 for systems with maximal duality of patterning. The mean C was .34±.34 for the pairs in the SF condition and .79±.14 for the pairs in the FF condition. The difference is statistically significant, F(1,8) = 7.1, p = .03, η2 = .47. 

The results will be discussed in the context of recent hypotheses about the origins of  duality patterning (Nowak, Krakauer, & Dress, 1999; Studdert-Kennedy & Goldstein, 2003).
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