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fife B SNARC R0, ZIR A R RSO0 15 B A4 i
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Dijck & Fias, 2011), MiF 38 & T R (5 2
7E SNARC R0 BIFE T, 075 T R {5 &
7 SNARC R A AEH]

SN B e AT Lk 8 415 507 18 N 1Y 4% il
AT B BRI TR ) SNARC v, {H2
WA — LB WX BE 5 T P (Dodd et al.,
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Abstract
Dehaene et al. (1993) found that participants typically associated small numbers with pressing the left key

and large numbers with pressing the right key when they classified the given numbers by pressing the left or
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right key as correctly and quickly as possible. They defined this phenomenon as the spatial-numerical
association of the response code (SNARC) effect. After Dehaene and his collaborators captured the SNARC
effect in Arabic numerals processing, subsequent studies further confirmed the existence of the SNARC effect in
other types of symbolic numbers and non-symbolic numbers and the stimuli with magnitude information. On the
cause of the SNARC effect, various theories provide explanations. For example, the ATOM (a theory of
magnitude) model suggests that in the human brain, there is a generalized magnitude system where various
symbolic and non-symbolic numbers and stimuli with magnitude information are processed to result in the
SNARC effect. Ordinality theory holds that the processing of ordinality information from stimuli including
numbers leads to the SNARC effect. Magnitude-ordinality double action theory states that both the magnitude
and ordinality of stimuli contribute to the SNARC effect. These theories have deepened our understanding of the
mechanism of the SNARC effect, but contradictions exist among these theories on the following basic
theoretical questions. First, is it the magnitude of the numbers or the ordinal cues of the numbers that causes the
SNARC effect in the processing of numbers? Second, how do the magnitude and ordinal cues of the numbers
influence the SNARC effect? A critical reason why the above two theoretical questions could not be solved is
that the magnitude and ordinal cues of the experimental stimuli are not well separated in the previous studies.

Therefore, this study used a new stimulus in which the magnitude and ordinal cues were both contained and
could be well separated, aiming to systematically investigate the magnitude and ordinal cues of the numbers that
led to the SNARC effect and how the magnitude and ordinal cues of the numbers influenced the SNARC effect
in different tasks.

In the first experiment, we presented participants with a specific letter (A, B, D, or E) successively and
intensively, and asked them to remember the letter and the number of times occurring in the activating stage.
Then, we presented the activated letter again to participants and asked them to classify the activated letter in the
order of the alphabet by pressing the left key with the left hand or the right key with the right hand. The results
of this experiment showed that the SNARC effect was the result of both magnitude and ordinal cues. In addition,
the effects of SNARC on the processing of both magnitude and ordinal cues did not interact with each other. In
the second experiment, participants were asked to classify the activated letters according to their magnitude. The
results indicated that the SNARC effect in the processing of magnitude and the SNARC effect in the processing
of ordinal cues interacted with each other. Besides, the SNARC effect occurred only when the magnitude or
ordinal direction was consistent with the response side. In the third experiment, we activated the magnitude of
letters by successively presenting a specific letter several times, followed by presenting the activated letter in
blue or green to the participants. Unlike the first two experiments, in the third experiment, we asked participants
to classify the letters based on their color by pressing the left or right key. The results indicated that the SNARC
effect only occurred in the processing of ordinal cues, and was not affected by numerical-spatial consistency.

This study highlighted that (1) both magnitude and ordinality information can induce the SNARC effect; (2)
the influence mechanism of magnitude information on the SNARC effect was different from that of ordinality
information, and both of them depended on the task completed by participants. With the change of tasks, the
mechanisms of magnitude and ordinal cues in the SNARC effect also changed, indicating their task dependence.
These results support and improve the magnitude ordinality dual action theory.

Keywords SNARC effect, priming paradigm, numerical-spatial consistency, ordinal-spatial consistency, cognitive
task



