<RNEL

;f Kobe University Repository : Kernel

R
S
4oge

PDF issue: 2026-08-11

SQUARC Effect and Contextual Dynamics of
Numerical Magnitude

Atanas, Kirjakovski

(Degree)
Bt (1)

(Date of Degree)
2014-03-25

(Date of Publication)
2015-03-01

(Resource Type)
doctoral thesis

(Report Number)
HZE61535

(URL)
https://hdL. handle. net/20.500. 14094/D1006153

X YAVTFUYVIIHRRZOEMBRRTY, BER - FTEFEASE2ELET, ZFEEITROOLNTWREEANT. BNICTFIALCEI W,

\j].\i\'l:lihl'['\'
AN



BaX

SQUARC Effect and Contextual Dynamics of Numerical Magnitude
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Perception of the world is rooted in the perception of its continuous and discrete quanti-
tates. All life forms, from smallest to largest, constantly need to adjust to the environment in
terms of space, time, speed, light, temperature, and all sorts of quantities. A key component
of the evolution is the ability to discriminate, count, and es';imate numerosities. Some authors
even propose unified processing mechanisms for quantity processing, of which good exam-
ple is ATOM (A Theory of Magnitude). Non-verbal animals and preverbal infants possess
remarkable ability to understand the concept of cardinality, albeit limited only to approxima-
tion. The precise extraction of numerical magnitudes and the development of sophisticated
number systems can be obtained only through the use of language, however, it still obeys
the psychophysical principles like Weber’s law, revealed through the presence of numerical
distance and size, SNARC, STEARC, and other psycholégiéal effects.

This doctoral thesis is about both quantity dimensions. One experiment attempted to obtain
evidence for the hypothesized SQUARC effect (Spatial-Quantity Associations of Response
Codes) in which smaller quantities are responded faster with left spatial codes, and larger
quantities with codes on the right. Three other experiments tested the possible cognitive dif-
ferences between cardinal aﬁd nominal numerical contexts in priming and semantic blocking
paradigms. Total number of 65 Japanese students from Kobe university participated in the
experiments.

The prediction tested in the SQUARC experiment stated that targets on the left within the
visual modality will be detected faster after presentation of auditory cues with low pitch/loudness,
and faster on the right if the audio has a high pitch/loudness levels. Although the obtained
results were in accordance with the hypothesized pattern, statistical analysis did not reveal

significant effects. Thus, it was concluded that the effect was not obtained in the experiment.
The next two experiments were designed to test the processing of Arabic numerals within
cardinal and nominal contexts, i.e., to look for hypothesized differences between both. The
performance was measured in a primed numerical comparison tasks, and data were collected
for calculation of the classical distance effect which was used as a cognitive measure. First
experiment asked participants to read prices and postal codes silently or aloud that appeared on
the computer screen as primes, and make a button-press for smaller/larger than five targets in a
comparison-to-standard task. Evidence for slightly faster performance of cardinal primes over
nominal ones was obtained, which was interpreted as an indicator that underlying processes
for nominal numerical context may be different from cardinal ones. The third experiment
extended the procedure’s measuring capabilities up to eight distance units and implemented
counterbalanced design, but in contrast to the first experiment, it did not obtain context effects,
instead it recorded large deviations from the classical distance effect for primes that were read
aloud. The findings were explained in terms of digitalization of the analog mental number
line with the help of language. The fourth experiment also dealt with the topic of numerical
context, but instead of priming, it used semantic blocking paradigm for its purposes. Typi-

“cally in this paradigm, pictures and words from different semantic categories are presented

in categorically homogeneous and heterogenous blocks and participants are asked to name
them. Mostly, blocked pictures are named slower than blocked word, and it is said that this
occurs due to semantic competition on a lemma level. For the present purposes, this paradigm
was modified to investigate blocked cardinal, neutral, and nominal contexts as well as mixed-
context blocks. It was expected for the context to interact with the blocking, but that was not
the case. Instead, a main effect for context was obtained and a different type of distance effect
was observed, namely the priming distance effect. Again, nominal context was slower than
cardinal one. Finally it was concluded that when Arabic digits are named in each context, they
automatically activate quantity-related and non-related meanings, of which non-quantitative
ones are slower and weaker and quantitative ones are dominant.

Based on the findings in these experiments, final parts of the thesis propose a model for
emerging numerical context which hopefully, will contribute for our better understanding of
numbers.
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