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The Role of Verbal Coding and Verbal-Spatial Coding on
Time-Space Association

Bi Cuihua, Feng Xinrui
(School of Teacher Education and Psychology, Sichuan Normal University, Chengdu, 610068)

Abstract Evidence for Spatial-Temporal Associations of Response Codes (STEARC) effect reports faster reaction times to short/long durations with
the left/right hand, respectively. The cognitive origin of the STEARC effect is under debate: the visuospatial account and the verbal account. According
to visuospatial coding, time is mentally represented along a continuous left-to-right-oriented representational line with short/long durations located on
the left/right side of the mental time line, respectively. With respect to verbal coding, time—space interactions would result from an association between
the verbal categorical concepts “short” and “left” as well as “long” and “right”.

In Experiment 1, we not only instructed participants to respond to a certain verbal label irrespective of its physical side (verbal instruction
condition), but also required them to respond to either the left or right physical response side regardless of the displayed verbal labels (spatial
instruction condition). To dissociate the confound of both coding mechanisms (e.g., faster left-sided responses for short duration could result from an
association either between the verbal concepts “short” and “left”, or between short duration and the left side of physical space), we randomly changed
the position of the verbal labels “Left” and “Right” to appear on the left or right physical response sides. We created verbal congruency, referring to the
congruency between the magnitude of the presented duration and the verbal label of the participant’s response. The physical congruency referred to the
congruency between the magnitude of the presented duration and the physical side of the participant’s response. Participants were instructed to respond
to the verbal labels regardless of their physical side of appearance (e.g., click on the verbal labels “Left”/“Right” for small/large numbers, respectively)
or respond on the left/right physical response side for short/long durations, respectively, regardless of the displayed verbal labels. The result revealed
the predominance of verbal coding under verbal task instructions. However, this pattern changed under spatial instruction condition, in which
visuospatial STEARC effect disappeared. In order to further explore the role of response mode, in Experiment 2, we changed the verbal response into
arrow direction (named as visual coding condition). The outcome demonstrates that spatial STEARC effect occurred in spatial instruction condition,
whereas visual STEARC effect occurred in visual instruction condition. The result demonstrated that the spatial code associated with time was context-
dependent.

In conclusion, the predominance of verbal coding occurs under verbal task instructions. However, in the spatial instruction condition, both verbal
and spatial coding mechanisms could be activated to cause the spatial STEARC effect to disappear. In visual instruction condition, STEARC effect is
activated the same as in spatial response mode. Hence, these findings clearly indicate that the cognitive origin of time—space associations is context-
dependent. All in all, present data leads to the conclusion that verbal account has an advantage, supporting the polarity correspondence view. This study
will contribute to explore the essential relationship between time and space, as well as their relationship with language development.

Key words STEARC effect, verbal coding, visual coding, spatial coding



