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The purpose of this study is to investigate how text difficulty and readers’ individual differences in cognitive abilities affect eye

movements while reading. Participants were asked to read given texts and to respond a question for each text. They were also

administrated a battery of individual-difference tasks measuring abilities of language, short-term/working memory capacity, and

executive control. The main findings were as follows. First, text difficulty negatively influenced on reading speed. Second,

individual differences in language and cognitive abilities affected reading speed. Specifically, higher language ability and bigger

capacity of short-term/working memory were associated with faster reading speed. Finally, interaction effects between text
difficulty and individual differences were emerged such that those who had better language skills and bigger working memory
size read easy texts faster than those who had not did. However, such abilities did not have effects on reading speed of difficult

texts. Theoretical and methodological issues on the current findings were discussed.
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Table 1. Mean(SD) values of the cognitive ability tasks

Cognitive Ability

Tasks

Mean (SD)

Simon

Executive Control

Number Stroop

26.30 (20.66) ms
57.17 (33.92) ms

Vocabulary 33.43 (4.55)
Language
Korean Author Recognition Test 18.34 (7.01)
Digit Span Forward 13.26 (1.94)
Short-Term (Working) Memory Digit Span Backward 12.17 (2.39)
Digit Span Sequencing 11.64 (2.19)
- O . 94 0.67 -0.43 -029 0.27 g
8 - / 6zD
et 0.73 -0.55 -0.51 0.44
. ’ " ™
0.76 -0.45 0.79

0.68

-0.88

SacAmp

-0.65

Figure 1.

NFix

A correlation matrix across eye-movement measures. The correlation coefficients are on the upper diagonal(the size of

numbers represents the magnitude of correlation), the scatter plots with regression lines are on the lower diagonal, and the histogram
of each measure is on the diagonal. FFD = First Fixation Duration; GZD = Gaze Duration; TT = Total Time; WPM = Words per
Minute; SacAmp = Saccade Amplitude; NFix = Number of Fixations.
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Table 2. Results of linear mixed effect model analyses

Words per minute Saccadic Amplitude Accuracy
b SE r b SE ¢ b SE z
(Intercept) 45440 2759 16477 4.87 0.32 15.24™" 1.35 1.14 1.18
Difficulty(Diff) -3547 645 -5.50"" -0.16  0.08 -2.09 -0.12 0.28 -0.43
Language(Lang) 7640  20.55 3727 044 015 2.90" -0.81 0.58 -1.39
Executive Control(EC) -0.42 2107 -0.02 -0.12 0.6 -0.76 -042 058 072
Working Memory(WM) 50.84 2203 2317 020  0.16 1.20 -093 064  -147
Diff:Lang -11.52 403 -2.86" -0.01  0.03 -0.36 0.25 0.14 1.76
Diff:EC 3.66 3.98 0.92 003 003 1.01 0.11 0.14 0.79
Diff: WM -870 440 -1.98" 0.005  0.03 0.16 0.27 0.16 1.67
Random effects Var SD Var SD Var SD
subject (intercept) 9161 95.7 062 079 0.0000  0.0000
item (intercept) 263 162 005 022 0.5755  0.7586
Residual 3910 625 0.18 043
: i Z : B I
L L K- x B
% ® low ? ': o low

Levels of Difficulty

Levels of Difficulty

Figure 2. Interactive effects of text difficulty and individual differences on reading speed. The left panel represents the relationship

between text difficulty and reading speed is modulated by language ability. The right panel shows the relationship is modulated by

working memory capacity.
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