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INTRODUCTION

Orthographic reform has been in the air ever since the Meiji Restoration of 1868, and
Japanese reading/writing habits have been changing ever since. Some of this has been
through legidation, and some of this change has been the result of adapting to
circumstance. There is, however, one crucial development in the evolving culture of
orthographic practices that impacts al modern research into memory for kanji words. In
some ways, it is tied to the kinetic aspects of kanji acquisition and maintenance. These
kinetic values are the outgrowth of the enormous amount of time that goes into writing
the kanji by hand over and over again, because everyone 'knows that repeated copying is
the tried and true way of learning how to produce kanji (see Kess and Miyamoto, 1999).
But this has only been true in an orthographic culture where the children who wrote kanji
became adults who practiced the same writing regimens. As we move from the 20th to
the 21st Century, it is no longer as true for an electronic script culture which employs
phonetically-based, keyboard-driven computer lookup to produce many kanji. Memory
studies of the Japanese mental lexicon may have to accommodate the growing realization
that there are in reality two 'character sets in actua practice. A larger read-only set is
available for reading comprehension, while a considerably smaller (read- and) write-only
set would be the set literate Japanese can produce freehand in handwriting tasks, that is,
without software or electronic dictionaries to produce them. This was probably always
true, since vocabulary studies always suggest a larger active than passive inventory of
lexical items in languages. In Japanese, the boundary between active vs. passive is very
clearly drawn in written practice, because of the demands of everyday kanji calligraphy
on memory. And, as electronic devices smplify the demands on memory in production,
the production set grows smaller and smaller. Based on findings from pedagogical,
psychological, and clinical studies, in the following paragraphs we discuss some
issues/problems associated with this discrepancy between the two kanji sets we think of
as 'read-only' and ‘write-only'.



KANJ POLICIES AND KANJ FREQUENCIES

In Twentieth Century Japan, a unified writing system emerges and becomes
increasingly familiar across a broader spectrum of the general population. The scene for
this was aready set by the Meiji Restoration. One of the Meiji goals was the acquisition
and importation of knowledge, and the old orthographic system seemed to pose severe
limitations on new ideas about mass education. The push and pull of reformist vs.
conservative social philosophies has swayed language policies since at the beginning of
the Meiji era. The Interim Committee on the National Language first recommended
restricting the number of kanji to 2,108 characters in 1923, but official support for major
orthographic revisons was only realized in the post-Word War |1 sweep which
effectively reduced the number of kanji in sanctioned formats as early as 1946 (Seeley,
1984). The kanji inventory within the Japanese writing system was whittled down to a set
of Tooyoo Kanji characters, and later modified to a dightly expanded set of Jooyoo Kanji
charactersto be used in the educational system.

Statistical data point to a decline in the overall use of kanji over the term of last one
hundred or so years. For example, novels written in 1900 employed text which was
39.3% kanji, while those written in 1950 employed only 27.5% (Nomura, 1984). The
same decline can be illustrated by charting the frequency of kanji usage in maor
Japanese newspapers published during the Meiji (1868-1911), Taisho (1912-1925), and
Showa (1926-1989) eras (see Kgjiwara, 1982). The use of kanji in the 'big newspapers
(ooshinbun) which were aimed at bureaucrats and intellectuals was at first extremely
high, with kanji running as high as 65%. Government notices cited in such papers
exhibited a kanji ratio which even went as high as 95%. High frequencies for kanji were
observed even with the earlier versions of the 'small newspapers (koshinbun) which were
aimed at the common people; here the occurrence ratio was reported at around 55%.
Some conservative skeptics have suggested that such downward trends, if allowed to
continue, would inevitably lead to the demise of kanji, with all texts in the Twenty-first
Century ultimately written in kana. However, the redity is that the advent of the
computer age has reversed such genera trends in  kanji use, nullifying any such
pessimistic views that kanji might eventually disappear from Japanese text.

KANJ IN THE COMPUTER AGE

The modern availability of word processors and persona computers has made kanji
easily available through facile input strategies, such as typing in romaji or kana to access
kanji images on the screen. Even homonyms are no longer a problem, for the entire list of
homonyms is instantaneously retrieved, and choices are easily made. For the average
person, however, the attractions of the electronic age have resulted in a basic push-pull
conflict between the number of kanji actually used vs. the number of kanji possibly used.
On the one hand, the drive to reduce and simplify kanji in this century has seen its effects
in the proclamations regarding officially sanctioned kanji in the education system. But
the redlity is that ease of access has ironically increased the number of kanji made
available to users, and greater computing power has been matched by more and more
kanji being added to processing systems. Nomura (1991) observes that the commercial
availability of computers and word processors has led to an expansion of the
kanji in use, with each new stage meeting new challenges, at the same time that



it poses new challenges with the increased computing power it has just made
available.

Even though scholars from the Kokugogaku ‘National Language' school of thought
sing the praises of the narrowly selected Jooyoo Kanji as a foundationa set, claiming
that the modern word processor requires only a limited range of 3,000 or so kanji
to fulfill most writing requirements (Tanaka, 1991), this may not be true: the general drift
allowed by increased computing power is toward expanded numbers. For example, in
1978 the JIS list standardized the kanji capacity in electronic devices at 2,965, with a
secondary list of 3,388 available for more specialized uses. By 1990, atertiary J S list of
5,801 had brought the total to 12,154 (Gottlieb, 1995; Koizumi, 1991; Satake, 1991),
although many in the secondary and tertiary lists are rare or seldom used characters that
even kanji scholars might not know (Koizumi, 1991).

Furthermore, commercial publishers of magazines, books, and newspapers often
maintain even larger inventories for the specialized demands made on them by proper
names, place names, and specialized or technical vocabulary, and the JIS lists at least
offer a uniform standard reference point. After all, there are occasions when one needs an
old character for ancient texts, drama or song titles, or even company names, and
specialized systems act as repositories for these needs. For such needs, there is, for
instance, a non-profit organization, the Mojikyo Research Society (1999), which offers
free services for their society members to create any character fonts which are not in their
online inventory of 90,000 fonts.

Such developments obviously invite awider range of kanji usage by the average user,
and the advantages offered by word processing packages and electronic retrieval support
thisinvitation. Many argue that these same benefits are not without their costs, since they
weaken the active retrieval of kanji configurations from the human mental dictionary, and
frustrate their conscious use in text production because the kinetic component involved in
actual writing has been lost.

It may turn out that the question of how many kanji exist will cease to matter as a
practical question, as increasing numbers of users ssimply plug into the easy accessibility
afforded by mechanical devices. There may even come atime in Japan when there will be
two character sets in actual practice; one will be for reading comprehension, a read-only
set, while the other set will be a write-only set, the set that literate Japanese will have to
be able to produce in handwriting tasks (see Takata, 1991). The former set could even
include relatively rare characters, as well as an inventory of frequent, but complex
characters with multi-stroke configurations; the latter set might be high in their frequency
or ssimple in their configuration, or both. We contend that the reality is that the Japanese
are aready there, with some kanji readily accessible for production and the majority
resident in a passive 'read-only’ mental inventory. The rest of the paper now examines
this asymmetry in other aspects of literacy in Japanese.

KANJ CURRICULUM

In every grade, at every level, the Japanese language is a mandated subject in the
curriculum, and there are set rates for how many kanji should be mastered at each grade
level. After 1971, the Jooyoo Kanji list increased the number of kanji to be learned to
1,945, so that the number to be learned in the Elementary School increased to a total of



996. These characters and a total of 2,005 possible readings associated with them are
distributed according to grade, as shown below.

Table 1. Distribution of kanji characters and readings according to grade.

Grade Numb_e_r of Assigned Number of
Kanji Characters On/Kun Readings
First Grade 76 237
Second Grade 145 367
Third Grade 195 415
Fourth Grade 195 362
Fifth Grade 195 326
Six Grade 190 298
TOTAL 966 2005

With respect to these kanji learning assignments, there is always a discrepancy
between learning the character as character, and then being able to correctly match it to
its various on/kun-readings. For example, contrast the following figures for mastery of
kanji as kanji, in contrast to their mastery as manifestations with multiple readings in
on/kun representations.

Table 2. Reading and writing mastery ratios of kanji according to grade.

Assigned Kanji Reading Mastery Ratio (%)| Writing Mastery Ratio (%)
Character On/Kun Character On/Kun
First Grade Kanji 93.5 58.2 88.3 54.9
Second Grade Kanji 94.9 69.3 75.7 51.2
Third Grade Kanji 93.2 75.2 67.1 52.4
Fourth Grade Kanyji 93.3 82.0 64.1 55.7
Fifth Grade Kanji 90.6 80.8 57.6 50.1
Six Grade Kanji 92.0 87.0 60.4 57.4

As can be seen, the comprehension rates level out with progression through the
elementary grades, for the simple reason that the percentage of multiple readings
decreases steadily, and the discrepancies are minimized. Secondly and more importantly,
the other factor to be considered in assessing 'mastery’ is the clear asymmetry between
children's reading and writing abilities in kanji (see Shimamura, 1990). Writing kanji is
quite different from kanji reading comprehension and poses a different task to the child
learner. In testing fourth-, fifth-, and sixth-graders for their ability to read (that is, to
name) and write isolated kanji, Yamada (1992) found asymmetries in their abilities.
Especidly, in writing errors, Yamada found that his subjects sometimes invented kanji,



gave a homophonous but incorrect kanji, gave agraphically similar character, or provided
the wrong character for a two-kanji compound. In fact, the invented kanji errors and
homophone errors accounted for between a third and a half of the writing errors,
depending on which of the three grades is considered. Yamadas conclusion was that
learning to read and learning to write kanji take place more or less independently of each
other. In ssmplest terms, many children could read kanji they could not write

Shimamura (1990) also generalizes that the elementary and junior high school
students she tested for the 996 Jooyoo Kanji showed on- and kun-readings to be relatively
well-established, with an average acquisition rate in respect to reading comprehension of
the items resting comfortably at 92.7%. Their kanji writing abilities, however, were
considerably weaker than their reading abilities, with an average acquisition rate of the
items at 66.2%.

Some suggest that while learning difficulties in the acquisition of writing skills may
arise from the figural complexity of the kanji, this could be compensated for by changing
a teaching tradition wherein kanji pedagogy is often arbitrary and lacking in scientific
methodology (see Yamada, 1984). The time-honored method for inculcating kanji stops
at tracing and copying, with enormous emphasis on the latter. There is some evidence
that, at the early stages of pre-school and early grades at least, copying is the most
effective method for learning kanji for production in handwriting (see Onose, 1988), and
for later learning this same labor-intensive exercise remains the most common method of
acquisition and maintenance.

KINETIC INFORMATION IN KAJ WORDS

The result of this time-honored learning protocol is that there is a kinetic aspect to
kanji acquisition by Japanese children. The result is a kinetic memory which can be
unlocked by the priming of the initial steps of a motor program (see Nihei, 1991),
meaning that the motor representation of the kanji can be retrieved directly, without
retrieving the accompanying phonetic or semantic representations (though these
informational features may be activated automatically (see Watanabe 1991)). This is
confirmed by research on 'dips of the pen', the graphemic equivalent of verbal 'dips of
the tongue'. It is possible to induce 'dips of the pen' by activating the motor memory of a
similar character, revealing that repeated use of a motor activity can cause other motor
memories to become active. For example, slips of the pen during rapidly repeated writing
can be induced by writing a similar character prior to the target character, also under
speeded or repeated conditions (Nihei, 1986a, 1986b, 1988). Usually there is some
common identity between the intended characters and the mistakes. some begin with
similar strokes, or proceed through common turning points in cursive writing, or end in
similar ways. The motor programs for writing the intended and mistaken characters
obviously share common segments in sequences of movement, and such results suggest
that Japanese kanji storage incorporates not only the expected phonetic, semantic, and
configurational features, but also their motoric sequences in terms of kinetic movement.

Unlike non-logographic languages, it seems that the graphic representations in kanji
storage that are used for motor output incorporate kinetic information and form part of
the mental representation for a given kanji. For instance, Naka and Naoi (1995) report
that this kinetic factor is stronger in logographic languages, such as Japanese, simply
reflecting the enormous amount of time spent learning by physically practicing kanji



production by hand, and the continuing belief that repeated copying is the tried and true
way of learning how to write (but see Onose, 1987, 1988). At least this continues to be
true in an age where children are still taught kanji by continuous writing regimens.

Another area where the kinetic values attached to kanji comes into play is perhaps
best observed in the traditional practice known as kuusho, the finger-writing strategy for
recalling the form of a kanji. When Japanese writers are unsure of a kanji, they may begin
tracing the outline of the kanji on the palm of their hand to initiate the motor sequence
which unlocks the remainder of the kanji configuration. Or when the identity of a
homophonic kanji is unclear in conversation, one of the co-locutors may trace the kanji in
the air or on aflat surface to indicate which specific kanji was meant. This activity recals
the motoric strategy inculcated by teachers and students alike when internalizing
characters as a series of strokes which must be exactly memorized in respect to number
and order. Kuusho finger-writing obviously serves as a probe which accesses motoric- or
action-based representation, as well as serving as an external mnemonic to facilitate a
conscious mental process (see Endo, 1988, and Sasaki, 1987).

Interestingly, there is no report of finger-writing in non-kanji cultures, though it
appears as early as 10 for Japanese children. In an examination (Sasaki, 1984) of 500
school children between the ages of 7 and 12, the following developmental sequence
emerges for kuusho use. When children were required to provide correct kanji after
exposure to integral parts of the kanji, the number of children using this strategy
correlates with age: 11.8% of the 7-year-olds, 5.6% of the 8-year-olds, 22.2% of the 9-
year-olds, 56.7% of the 10-year-olds, 57.3% of the 11-year-olds, and 66.7% of the 12
year-olds employed a finger-writing strategy to aid recall. When 105 female college
students were required to perform kanji integration tasks, Sasaki and Watanabe (1983)
found that all but two subjects exhibited finger-writing in space (44%) or on surfaces like
a hand, desk, or thigh (66%).

Sasaki and Watanabe (1984) extended this paradigm to other orthographic cultures,
comparing Japanese subjects with Chinese subjects and subjects from non-kanji cultures.
Both the Japanese and Chinese subjects used finger-writing in solving a kanji integration
task, but such behaviour was absent among the subjects from non-kanji cultures. When
finger-writing was prohibited, the percentage of correct answers for the Chinese students
was much worse than for their Japanese counterparts. Chinese writers typically know
three times the kanji that Japanese know, and the results suggest that Chinese rely even
more upon finger-writing as a puzzle-solving and memory strategy.

There is also evidence that certain aphasics are able to comprehend kanji which were
previously unreadable, once they are alowed to trace the kanji, a clear indication of the
facilitating aspects of this kinetic memory when it is initiated. For instance, with respect
to this well-documented phenomenon (see Kess and Miyamoto, 1994), Fukuzawa et al.
(1986) examines whether two different processing stages are involved in writing, with
internal representations of letters existing in long-term memory. A first processing stage
would thus retrieve visual images of letters from memory before the initiation of writing,
while a second processing stage would convert this letter image into the appropriate
motor pattern in writing. If both stages are necessary in writing, agraphia can occur from
impairment at either level, and their study gave evidence of impairment at the first level
of internal representations. Two Japanese patients with agraphia showed no difficulty in
copying kanji when characters were visually available; stroke orders were always correct
and hand movements in writing were smooth. But their agraphia was evident when they



were required to write the characters based only on auditory stimuli, as they failed to
generate the appropriate internal graphic representations of given kanji.

POSSIBLE PROBLEMS

Before closing this paper, we might re-iterate the problems which arise from the
asymmetry between reading and writing abilities for kanji. First, an increased number of
kanji charactersin potential use leads to the following considerations:

(i) comprehensibility: the increased use of unfamiliar kanji, which are in the
domain of J S secondary (3388 characters) and tertiary (5801 characters), will
lead to the incomprehensibility of these characters by readers, who are mostly
likely to be familiar with mere 2,965 JIS primary kanji characters;

(ii) recoverability: most of JIS tertiary kanji characters are extremely rare in
occurrence and highly idiosyncratic in radical configurations in that their
phonetic and semantic values cannot easily be decoded based merely on their
phonetic/semantic radicals; and

(iii) economy: even if furigana is added for such kanji characters, such placement
decreases the print, as well as cognitive, economy associated with kanji
representation, and also does not solve the problem associated with semantic
decoding.

Second, the regular use of the keyboard input method and abandoning the kinetic

practice of kanji production imply the following considerations:

(i) portability: one must consistently depend on electronic devices to write kanji
characters for which there is no firm kinetic memory association;

(i) independence: in other words, one cannot be apart from such devices to write
one's own orthography; and

(iii) prestige: inability to write kanji precisely invokes others devaluation of one's
own education and intelligence.

Related to the above, there is also an issue of efficiency of the input mechanism (see
Unger, 1984, 1987, for details).

CONCLUSION

The arrival of the computer age has definitely enlarged the pre-existing discrepancy
in size between writing-only kanji and reading-only kanji sets. This discrepancy will
widen, as computer users become younger and younger. The introduction of computers
would be not able to solve the very problem which prompted the Interim Committee to
simplify the Japanese writing system. It isinteresting to see if the age-old method of kanji
acquisition based on kinetic practice is retained in this computer age or if it will be totally
abandoned.
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