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Ordinality judgment on number and letter sequences yields reverse
distance effects and correlates with academic achievement®

Hayoung Lee', Soohyun Cho'’

'Department of Psychology, Chung-Ang University

The present study examined whether a reverse distance effect (RDE) is consistently observed for ordinality judgment using

numbers, Korean letters and the alphabet. RDE refers to a phenomenon in which better performance is observed for judgment

on stimuli that are closer to each other. We examined whether performance on these tasks are correlated with academic

achievement in math, Korean and English domains. Indeed, RDEs were observed from all three tasks. This result reveals that

the order of numbers and letters are similarly processed and is consistent with the results of previous studies reporting RDE.

Performance was better for order judgment of numbers compared to Korean letters, and for Korean letters compared to the

alphabet. This reveals that ordinality judgment of letters are less efficient compared to numbers and that ordinality judgment

in the native language is more efficient compared to a foreign language. Linear regression analysis revealed that ordinality

judgment performance using numbers and Korean letters significantly predicted math achievement.

All three ordinality

judgment performance predicted achievement in Korean and English domains. These results suggest that ordinality judgment of

numbers and letters is related to achievement in not only math but also language. The present study is the first to examine

the relationship between ordinality judgment performance and language achievement.

We hereby propose that ordinal

representations may be more domain-general than previously conceived, going beyond their presupposed numerical nature.
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Al W] =AE ARERE B¢ A A BiH(reverse distance
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N =5 AR A AEA Ad maprt wEESIH
(Goffin & Ansari, 2016; Lyons et al., 2014; Turconi et
al., 2004; Vogel et al., 2015).
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Figure 1. Example trials of the ordinal judgment tasks
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Table 1.1. Descriptive statistics of behavioral performance. Numbers in parentheses denote standard deviations.

Tasks RT (ms) ACC or total score
Digit 1071.88(211.53) 0.90(.04)
Ordinal judgment Korean letter 1808.52(478.16) 0.85(.09)
Alphabet 2044.61(577.89) 0.75(.13)
Covariates General processing speed 276.63(28.00) -
Fluid intelligence 29974.20(12689.11) 0.71(0.20)
Math achicvement Computerized calculation 2717.63(731.86) 0.94(0.04)
BASA math - 117.33(2.20)
Tests Standardized score Percentile rank
Korean language achievement 124.39(6.26) 88.66(9.88)
English language achievement 124.70(7.93) 87.39(11.55)
Table 1.2, Analysis of distance effects (linear regression on performance using distance as predictor). p¢.05, ~p< .01
RT ACC
regression coefficient t d regression coefficient t d
Digit 12.02(15.61) 586" 0.77 0.00(0.01) -1.81 -0.24
Korean letters 154.34(143.67) 8.18" 1.07 -0.01(0.05) -1.20 -0.16
Alphabet 183.59(209.66) 6.67" 0.88 -0.04(0.07) -4.79" -0.63
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Z3FATHEeA K= 20, A339)=3.32, p{ .05, Gr=-.39,
S R= 23, H3,32)=3.13, p< .05, Grr=—.40,
dubel: RP= 24, A333)= 340, p< .05, Gr=
-41, p< .05).
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