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The effects of word frequency and orthographic complexity on the writing process of Japanese two-morpheme compound
words

Katsuo Tamaoka (/Institute for International Education, Hiroshima University, Kagamiyama, Higashi-Hiroshima 739-8523)
and Noboru Takahashi (Department of Psychology, Faculty of Education, Osaka University of Education, Asahigaoka,
Kashiwara 582-8582)

The processes involved in writing Japanese two-morpheme (Kanji) compound words were investigated to
examine the effects of word frequency and Kanji orthographic complexity (i.e., number of strokes). Initiation times
for writing heard words revealed that orthographic complexity affected low frequency words (complex 2 685 ms vs.
simple 2 395 ms), but not high frequency words (complex 2 124 ms vs. simple 2 150 ms). The interval between
writing of the two morphemes also showed this trend (low frequency, complex 693 ms vs. 417 ms; high frequency,
complex 478 ms vs. simple 386 ms). The word frequency effect was not apparent in the actual writing time of the
right-hand character, although the writing time of the left-hand character varied according to word frequency and,
naturally, orthographic complexity. However, there was no interaction between these factors. The explanation was
given that, in the case of high-frequency compound words, the two constituent morphemes are tightly bound
together, so that subjects are able to easily hold the whole-word unit in the working memory to execute writing. By
contrast, for low-frequency compound words, the binding of the two morphemes is not strong, and subjects must
therefore refer back to the orthographic representations of the individual morphemes. Thus, activation of both
morpheme and word units occurs in the process of writing compound words depending upon word frequency and
orthographic complexity.

Key words: Kanji writing, Kanji orthographic complexity, word frequency, multiple-level interactive activation
model, orthographic representations.
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Table 1
Word frequency and orthographic complexity of Japanese
two-morpheme compound words used for the experiment

Word type

Orthographic
complexity (Strokes) High frequency  Low frequency

Many Few Many Few
Example B UT BE fA
Average of word frequency 152.75 15131 431 4.31
Average of strokes 2631 1113 2569 11.13

Note: Word frequencies of two-Kanji compound words
were obtained from the frequency index of the National
Language Research Institute (1973). Information concern-
ing the number of strokes of each Kanji character was
obtained from the Japanese Basic Kanji Dictionary edited
by Kamata (1991).
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Table 2
Mean processing times in milliseconds and accuracy rates for writing two-Kanji compound words

Word Orthographic Accuracy Initiation Interval Whole-word Left Kanji Right Kanji
type complexity rates time time writing writing writing
(Strokes) time time time
Many 88.81% 2124 478 6 840 2955 3407
High (273) (171 (850) (420) (409)
Freq. Few 88.81% 2150 386 3444 1252 1 807
(338) (132) (516) (228) (281)
Many 63.13% 2 689 693 7266 3182 3390
Low (495) (442) (1137) (507) (547)
Freq. Few 77.94% 2395 417 3589 1379 1793
(344) (144) (544) (252) (319)

Note: The mean writing times of two Kanji characters include the interval times. Numbers in parentheses are standard
deviations. Because the figures have been rounded up by computer, the sum of the writing time for character and the interval

time is not equal to the mean whole-word writing time.
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