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1. Introduction
Our aided
project OSARU is a web-based Japanese

computer language-learning

language acquisition support system
which generates various types of exercises
that can be used by teachers of Japanese
language as well as learners.

The primary goal of OSARU is to create an
environment for effective learning by
offering automatic exercise generation and
automatic exercise grading systems. There
are three types of multiple-choice questions
that OSARU creates, namely kanji reading
questions, kanji selecting questions, and
grammar questions.

In this paper, we concentrate on the kanji
pronunciation decoy generation procedure,
which generates the decoys (i.e. the foil
alternatives to the correct answer) to be

used in the multiple-choice questions.

2. Difficulties faced in learning kanjis

Japanese writing is a combination of three
character sets: two sets are comprised of
(hiragana  and

phonetic  characters

katakana), and the third set is made of
ideograms (kanji).

Learning kanji is perhaps one of the most

of Chinese origin
difficult parts of learning the Japanese
language. Some of the requirements in
learning kanjis can be summarized as
follows.

1. Individual character information

a. Memorizing the multiple
pronunciations of each of the 2000
kanjis! in modern Japanese.

b. Memorizing the different on-yomis
(pronunciations of Chinese origin)
and kun-yomis (pronunciations of
Japanese origin).

2. Character concatenation information

a. The pronunciation of a kanji in a

word is determined by the other
(e.g.

characters in the word.

on-yomis and kun-yomis cannot be

1 2000 kanjis are listed on Gakken’s “A new
dictionary of kanji usage” as the kanjis
needed for modern Japanese. To be precise,
The Japanese government's official list of
recommended characters, the ‘Jouyou'kanji
list consists of 1945 characters.
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mixed together in the same word).

b. Phonetic modifications in order to

comply with phonotactic constraints.

(e.g. in rendakau, voiceless to voiced

alternations occur in some contexts,i

as in, hon+ tana — hondana
“bookcase”). .

OSARU provides multiple-choice questions

for kanji pronunciation, paying special

attention to the points above.

3. The decoy generation procedure

When creating multiple-choice questions,
one critical point is how to generate the
decoys, as they determine many of the
along which the learner’s

knowledge is tested.

dimensions

There are two modules used during the
decoy generation process. They are the
databases and the tools. The databases used
are the word database (abbreviated as word
DB) and the decoy database (decoy DB). In
the word DB, words are classified according
to their difficulty level. The tools used
include a parser, dictionaries and decoy
generator modules. The decoy generation
procedure is divided into three sections
where three different modules are used to
generate the decoys based on characteristics
of the kanjis. They are as follows.
a. Nitayomi: the similar pronunciation
decoy generating module;
b. Betubetuyomi: the module using
other pronunciations of the same
kanji to generate decoys;
c. Synonym: the module generating

decoys from related words.
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3.1 The Nitayomi module

Nitayomi is the module that generates
decoys with pronunciation pattern similar to
the target pronunciation. The process used
to generate the decoys is as follows.

The word to be practiced is selected from the
word DB and is passed through a parser to
obtain its pronunciation. For example, if the
word selected is “¥18”, the parser outputs
the pronunciation as “5»2%”. In the next
step, the pronunciation “4-2 ) ” is passed to
the decoy generator, where the decoys are
generated (e.g. “5 2 2”,"5D”, "5 $”) using

the Nitayomi module.

DB | Proceses Tools
Parsers /
Word DB ISelected Word] ;... Dictionaries

[ =& (Chasen)
: Yomi
25

Decoys [Decoy Generators]
Decoy DB 3D, AT Nitsyomi
39D, 3 (uses various rules)

Fig 1. Generation of Nitayomi decoys

Decoys generated by the Nitayomi module
are used to practice the pronunciation of the
kanji itself, and its on-yomi and kun-yomi
pronunciations. 2The rules used to generate
the decoys are as follows.
a. omit / insert a mora (e.g. “2”,”
A ete);

b. change of A+ & to \* and vice

2 The common mistakes made by learners of
kanji are analyzed on chapter 6 of #ififE B
KEENY ¥ 7 v 7 (ref iv), however the rule
above are developed by the authors
themselves.



versa;

c. change of A to © and vice
versa;

d. change long vowels into short
vowels and vice versa;

e. change voiced consonants to
voiceless consonants, and vice
versa;

f. change big “®”, "®W”, "X” to
small ones and vice versa;

g. replace “0"”, “L” sounds with
each other.

The decoys thus generated are returned to
the decoy DB. The decoy generation process

is shown in Figure 1.

3.2 The Betubetuyomi module _

The Betubetuyomi is the module that
generates decoys that can be used to
practice changes in pronunciation according

to the context of the word. The process is as

follows.
Independent | :Pronunciation: | First Sylable Last Syllable
Pronundiation | With Hiragans: | on the Kanji on the Kanji
[¢:t.9) or Katakana word

‘word
GEYEE) m) (R

=55 2& 2& Ch
= =5 L h 3&
(a) b 2>bh
2 WA UE
® = 133 Vb 2UE
Combination Rule
a. Independ + Independent-b
b. Independent-a + Last Syllable-b
c. First Syllable-a + Independent-b
d. First Syllable-a +Last Syllable-b

Fig 2. Kanji pronunciations & their

combination rules.

A word is selected from the word DB and is
divided into the kanjis constituting it. The
pronunciations of each kanji are obtained

from “Yomi dictionary”. Four different

pronunciations namely, tandoku: individual
kanji pronunciation, okurigana:
pronunciation when used with hiragana or
katakana, setto: pronunciation when used
as a first syllable of a word, and setsubi:
pronunciation when used as a last syllable of
the word, are listed in the Yomi dictionary.
An example of the pronunciation listing is
shown in Figure 2. The pronunciations are
combined with each other to generate the
Betubetuyomi decoys. For example, if the
word chosen is “9%5|”, then it is broken into
“58” and “51”. All the pronunciations for each
kanji are derived.3 The pronunciations are
combined following the rules as follows.
a. Independent-a + Independent-b
b. Independent-a + Last syllable-b
c. First syllable-a + Independent-b
d. First syllable-a + Last syllable-b
Here “a” and “b” are used to denote the first
and last syllable of a kanji word.
The decoys are created as “2 L U&7 “D &k
WA", “E&xH)VE”, “T)UE” ete. The
decoys thus generated are returned to the
decoy DB. The decoy generation process is

shown in Figure 3.
DB ' Processes Tools

Word Bresking
-

Yomi
Dictionary

Selected word
31

‘Word Bresking |o....:
3. 3] i

Different

Word DB

H Pronuncistion H
N eI PR N R
FULLA VR TR

3

. | Genersted Decoys |
a3, Dsver*
LSUR 250

Decoy Generators]
Nitayomi
(uses various rules)

Decoy DB

Fig 3. Generation of Betubetuyomi decoys

3 Refer to Figure 2.
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3.3 Synonym decoy generating module
Synonym is the module that is used to
generate decoys by selecting words with
related meanings. The procedure is as
follows.

The word is selected from the word DB, and
is passed to the synonym locator (a
thesaurus), which derives related words.
From those related words, only those that
share at least one kanji with the original
word are selected. The words thus obtained
are passed to the parser, which derives the

correct pronunciations for those words. The

pronunciations are collected at the decoy DB.

For example, if a word selected is “¥4”, the
related words produced are “ER”, “K#&”,
the final decoys generated are “Z 2", “%»
WE” “Lw?) »\”. The decoy generation

process is shown in Figure 4.

DB Processes : Tools

Word DB i lsyno;yeﬁ :-r::am
Parser /
Decoy DB Dictionary
{Chasen)

Fig 4. Generation of synonym decoys

Examples of questions

The following are some examples of the
questions that OSARU targets to create as
the kanji reading questions, by making use
of the decoys generated from the above

procedures.
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LTOERBEI PN TVARBEDTEAMRE % &
RE L,
L KiZVobEFEDEIFE LT 5,
a. A&AD b.5 9 29
dHATH
2. 1RikEs| et — VAT,
a. TIHIVA bEIIVA cITVA

~

c.hD9)

d 2rux
3. TOBEERXLTUIIVITRV,
a. v b E¥HLPV cXxohw
d. v

4. Discussion and future work

Although the current system is able to
generate the decoys, the question generation
process is still to be tested. The rules applied
to generate the decoys are based on research
made on the characteristics of the kanjisiv
and assumptions made by the authors
themselves. For testing purposes, we are
using a copy-protected thesaurus to
generate the related words. However, to
make the system available online we need
create our own thesaurus or find one that is
publicly available. There is a strong need to
data to verify their

characteristics and compare them with the

collect learners

ones that we are presently assuming.
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