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HL T\, EFIIIRA I T— B MK
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TEREMEMERE & — BVEE O 5 £7213— 528, ]
4 LIEEF D TEBE T BB COB DTSN T
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Cognitive abilities underlying reading accuracy, fluency and spelling

(E8E)

acquisition in Korean Hangul learners from grades 1 to 4
: A cross-sectional study

OHyun-Rin Park', Akira Uno>’

'Gwangju University, “University of Tsukuba, *LD/Dyslexia Centre, Japan

The purpose of this cross-sectional study was to examine the cognitive abilities that
predict reading and spelling performance in Korean children in Grades 1 to 4,
depending on expertise and reading experience. As a result, visual cognition,
phonological awareness, naming speed and receptive vocabulary significantly predicted
reading accuracy in children in Grades 1 and 2, whereas visual cognition, phonological
awareness, and rapid naming speed did not predict reading accuracy in children in
higher grades. For reading fluency, phonological awareness, rapid naming speed and
receptive vocabulary were crucial abilities in children in Grades 1 to 3, whereas
phonological awareness was not a significant predictor in children in Grade 4. In
spelling, reading ability and receptive vocabulary were the most important abilities for
accurate Hangul spelling. The results suggested that the degree of cognitive abilities
required for reading and spelling changed depending on expertise and reading

experience.

Key words: reading, spelling, phonological awareness, visual processing, vocabulary, Hangul

1. INTRODUCTION

A large body of evidence suggests that languages
vary in orthographic consistency, broadly defined
as the level of consistency in grapheme to
phoneme relationships (Wydell & Butterworth,
1999; Ziegler & Goswami, 2005), in phonological
structure (phonological unit) (Ziegler & Goswami,
2005), and in the complexity of the form of writing
system (Huang & Hanley, 1994). Thus, the
cognitive abilities important for reading are not the
same across orthographies.

The purpose of this cross-sectional study was to
examine the cognitive abilities that predict reading
and spelling performance in Korean children in
Grades 1 to 4, depending on expertise and reading
experience.

2. METHOD
2.1 Participants
A total of 465 native Korean children from 6

Korean primary schools were enrolled in this study.

Data from children with Raven’s Coloured
Progressive Matrices (RCPM) scores below -1.5
SD of the mean score were excluded. Finally, 404
“typical children” were included (Grade 1: n =103,
Grade 2: n = 148, Grade 3: n =79, Grade 4: n = 74).

2.2 Tests
1) Nonverbal Intelligence test.

RCPM serves as a nonverbal intelligence test.
2) Reading test

Reading tests consisted of reading accuracy and
reading fluency tests. The reading accuracy test
consisted of the following two subtests: word
reading and nonword reading tests. In word
reading, selected words were drawn from those in
the study of Seo and Kim (2009) on the frequency
of written words in Korean primary textbooks. The
word reading test contains four high-frequency
words and 19 low-frequency words.

The reading fluency test consisted of the
following three subtests: word fluency, nonword
fluency and paragraph fluency. In the word
fluency test, selected words were drawn from
those in the study of Choi (2000) on the
development of vocabulary in Korean preschool
children (aged 13-30 months). For paragraph
reading, we used an unfamiliar paragraph
originally developed by Haruhara et al.(2011).

3) Spelling test

The spelling to dictation test consisted of 7 word
stimuli and 3 nonword stimuli, each with two to
four syllables.

4) Phonological awareness tests

Phonological awareness test consisted of syllable
deletion test, phoneme onset deletion test,
phoneme coda deletion test, and phoneme onset
oddity test.

5) Nonword repetition

Nonsore  repetition  test  conducted as
phonological short-term memory test.

6) Rey-Osterrieth Complex Figure Test (ROCFT)
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ROCFT with copy drawing, immediate recall,
and delayed recall was used to assess visual
information processing abilities.

7) Rapid Automatized Naming (RAN)

The children were administered RAN tests, these
tests required the children to name the drawings of
objects and digits.

8) Receptive Vocabulary test

The receptive vocabulary subtest from the
Receptive and Expressive Vocabulary Test
(REVT), a normalized test given in South Korea
was administered to the children.

9) Lexical decision test

Children were asked orally (“correct” or
“incorrect”) whether each stimulus was an
orthographically existent word in Hangul.

3. RESULTS

Structural equation modeling (SEM) was
conducted to determine how each factor would
predict reading (reading accuracy and fluency) and
spelling ability. Before SEM, with regard to
addressing the multicollinearity between variables,
it may be appropriate to reduce the number of
cognitive predictor variables. Thus, performance
on ROCFT delayed recall, phoneme onset deletion,
REVT, syllable deletion, and RAN were used as
representative  values for each factor in
constructing the model.

To examine the predictors of reading and spelling
accuracy at each grade level, the baseline model
was fitted to the data with reading and spelling as
the outcome variables for Grades 1 to 4. The
model fit (CFI, GFI, RMSEA) is depicted in Fig. 1.
And Fig. 2.

FN=103=647p= 421
CFi= 1,000, GFi = 996, RMSEA= 000

Grade 1

i it
cr1= 1o, a1t AreER o0
Grade 3 Grade 4
<Figure 1. The results of path analysis among word reading

accuracy, nonword reading accuracy and spelling in children in
Grades 1 to 4.>

(1 N=T3)=
CFiI= 987, GFI = 960, RMSEA = 118

7924 180 p=125

4. DISCUSSION
Receptive vocabulary, phonological awareness,
naming speed, and visual cognition were important
abilities in Hangul reading and spelling; however,

speed 1 N= 103647, 5= 421

X4
Fi= 1,000, GFI =998, RMSEA= 000
{ o
E:
[

‘Word reading
fluency

v

Paragraph
reading fluency

23 =55
fs3we

Nonword reading
fuency

Grade 1
| vocabulary

21, N=79) = 4160, p = 125
(CFI= 967, GFI = 987, RMSEA = 118

Grade 3
<Figure 2. The results of path analysis among word reading
fluency, nonword reading fluency and paragraph reading
fluency in children in Grades 1 to 4.>

the degree of cognitive abilities necessary for
reading and spelling changed depending on
expertise and reading experience. The current
study presented several important novel findings
pertaining to the relative cognitive abilities that
predict reading and spelling performance
depending on the expertise and reading experience
of Korean readers. According to our findings, it
appears that phonological awareness contributes to
Hangul reading only in lower grades of schooling.
Since the consistency of grapheme-to-phoneme
correspondence of the Hangul orthographic system
is one-to-one, mastery of phonological awareness
is relatively easier in Korean than in English.
Moreover, visual cognition was an important
ability in Hangul reading in Grade 1. In contrast
with visual cognition, receptive vocabulary
continuously predicted reading accuracy from
Grades 1 to 4. We propose that this may be due to
the characteristics of the Korean orthographic
system, which has a one-to-one correspondence of
graphemes to phonemes but in which phonological
alterations occur in many syllables and word units.
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Cognitive predictors of Arabic literacy amongst Arabic speaking Tunisian
children from kindergarten to grade 4: A cross—sectional study

oSoulef Banini', Akira Uno"?
" AOBA-J apan International School, 2 Human Sciences, University of Tsukuba,
’LD/Dyslexia Centre, Japan

This study investigated the cognitive predictors of Arabic literacy among Tunisian

children in Kindergarten to Grade 4 in vowelized and non-vowelized Arabic. Results of
the multiple regression analysis revealed that phonological processing predicted reading
and spelling across grades, particularly in predicting vowelized reading at early stage of
literacy development in grade 1, and for non-vowelized reading by grade 4.
Automatization was significant for reading across grades but was not associated to
spelling. Visual cognition predicted non-vowelized reading and spelling in grades 1 and
4. Receptive vocabulary predicted vowelized reading in grade 1 and non-vowelized
reading in grade 4. These results suggest that all four cognitive predictors play essential
roles in early language acquisition, and the developmental change of cognitive
predictors across grades according to language transparency could activate two different
decoding systems children use to gain lexical access in Arabic as their knowledge of

non-vowelized texts increases.

Key words: Arabic, phonological processing, automatization, visual cognition, reading, spelling

1. INTRODUCTION
Each writing system has their own unique
linguistic characteristics that have an effect

on reading and writing processes (Abu-Rabia,
2001, & 2002). A number of studies in reading

acquisition have shown that the specific
relationship between cognitive abilities and
reading abilities may vary according to

orthographic transparency (Geva &Wang, 2001;
Seymour & Erskine, 2003) and that further
research is needed to determine the scripts in
which the relationship between cognitive
predictors and reading ability vary.

The purpose of this study was to investigate the
cognitive predictors of reading and spelling in
Arabic speaking children in Kindergarten to 4, and
their level of contribution to developmental change
across grades depending on language transparency.

2. METHOD

2.1 Participants

A total of 543 Tunisian children, considered as
typical developing children with normal
intelligence based on Raven’s Colored Progressive
Matrices test (RCPM) participated in the study.
109 Kindergarteners (M = 5.71 years, SD = 0.31),
107 Grade 1 children (M = 6.83 years,
SD = 0.39), 102 Grade 2 children (M = 7.82 years,
SD = 0.52), 115 Grade 3 children (M = 8.84 years,
SD = 0.46) and 110 Grade 4 children (M = 9.92
years, SD = 0.44). Their ages ranged from a

minimum of 5.25 years to a maximum age of
10.51 years and came from families in which both
parents spoke Arabic at home. Table 1 provides
the average age in years, standard deviations,
and gender ratios of children across all grade
levels.

2.2 Tests
Cognitive Tests:

1) Nonverbal Intelligence Test.

The Raven's Coloured Progressive Matrices
(RCPM)
2) Phonological Processing Tests

These tests included a task of phonological short

term/working memory which required the child to
store and repeat non-words (non-word repetition),
and a task of phonological awareness (syllable
deletion) in which the child was required to orally
delete the initial, middle and final syllables of
verbally presented Arabic real words.
3) Visual Cognition Test

For Kindergarten, Grades 1 and 2, the Three
Figure Test was performed as a much simple and
less complex for young children. This test is
comprised of three simple figures and included
three conditions: copy drawing, immediate recall,
and delayed recall. The Rey-Osterrieth Complex
Figure Test (ROCFT) (Rey & Osterrieth, 1993)
which assess visual perception and memory,was
performed on children in Grades 3 and 4.Three
conditions were also used for the assessment: copy
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drawing, immediate recall, and
recall.

4) Automatization

Rapid Automatized Naming (RAN) (Kaneko &
Haruhara, 2004) is a rapid naming task that
included 20 stimuli: objects (cat, ship, feet, hat,
pencil, dog, banana, chair, scissors, and umbrella)
and digits (1 to 9).The participants were instructed
to name aloud as quickly and accurately as
possible the stimuli.

5) Receptive Vocabulary

The Arabic Comprehensive Test of Abstract
Words (ACTAW) is an auditory comprehension
test composed of sixteen abstract target words
from Grade 1 to Grade 4, and eight abstract target
words for Kindergarten. For each abstract target
word six pictures were presented.

Reading Tests:

The reading tests included single letter naming,
word reading, non-word reading and paragraph
reading which were repeated respectively for
Arabic vowelized script and Arabic non-vowelized
script. The selection of Arabic vowelized stimuli

delayed

differed from that of Arabic non-vowelized stimuli.

Single Letter Naming was performed on
Kindergarten which included ten single letter
naming.

Spelling Tests:

Word spelling to dictation

For Kindergarten, five single letters were selected
for spelling. Ten frequently-used Arabic words of
three to six syllables were used as stimuli
from Grade 1 to Grade 4.

Non-word spelling to dictation

Five Arabic non-words of three to six syllables
were used as stimuli to test children’s knowledge
of sound letter correspondence from Grade 1 to
Grade 4.

3. RESULTS

The multiple regression analysis revealed that
phonological processing was a significant
predictor of reading and spelling abilities across
grades with an impact that varied according to
grade level and language transparency, being
stronger in vowelized reading at early stage of
literacy development in grade 1, then to gain more
importance in non- vowelized reading by grade 4.
Automatization significantly predicted reading
across grades but was not associated to spelling.
Visual cognition predicted non-vowelized reading
in grades 1 and 4, as well as spelling. Finally,
receptive vocabulary predicted vowelized reading
in grade 1 and non-vowelized reading in grade 4.

4. DISCUSSION

This study has demonstrated that the four
cognitive abilities play an important and unique
roles in early language acquisition, and their
contribution varies according to grade Ilevel
and transparency of the Arabic script may suggest
the presence of activation of two different
decoding systems children use in order to gain
lexical access in Arabic as children improve their
knowledge of non-vowelized texts. Phonological
processing remained a significant predictor in
Arabic word reading even after its contribution
decreased in upper grades. It is possible to say that
phonological processing is seen to be an essential
element in the acquisition of reading in Arabic.
The contribution of automatization varied
according to the transparency of Arabic script.
In this study, automatization is thought to be an
essential cognitive ability for achieving vowelized
Arabic reading. However, automatization is seen
to be an essential cognitive ability in enhancing
reading ability in for non-vowelized Arabic.
The contribution of Visual Cognition differed in
relation to script transparency. We suggest that as
vowelized Arabic includes the diacritics which
carry the phonological information, words
become visually complex. In non-vowelized
Arabic, vowel diacritics are omitted, which leads
to focus on the visual complexity of letter
formation in words.
Receptive vocabulary was a significant predictor
in early grades. This outcome suggests receptive
vocabulary helps facilitate word decoding which in
turn helps facilitate reading comprehension
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Cognitive abilities related to Filipino and English reading and spelling

literacy of third-grade Filipino children

Lhannie Estrera', Akira Uno”
“University of Tsukuba, Japan

The current study investigated the different cognitive abilities related to the reading and
spelling literacy of Filipino (a language with transparent script) and English (a language
with opaque script) of third grade Filipino children. Reading and spelling literacy skills
and cognitive abilities such as phonological awareness, naming speed, receptive
vocabulary, visual cognition, verbal short-term memory and nonverbal intelligence of 98
Filipino children studying in Manila were assessed. Results of multiple regression
analyses have shown similarities and differences between Filipino and English reading in
spelling. Filipino and English reading were similar in which both were significantly
predicted by phonological awareness and naming speed; however, receptive vocabulary
significantly predicted English but not Filipino reading. Similarly, phonological
awareness was a significant predictor for both Filipino and English spelling, but naming

speed and receptive vocabulary predicted English spelling only.

Key words: reading, spelling, cognitive abilities, Filipino, English

INTRODUCTION

The number of studies regarding reading and
spelling of not only English, but also of other
languages and orthography, continue to increase
with the passing of time. However, there are still
countries that lack research within this field about
their native language, and this includes the
Philippines. Everatt and colleagues (2002; 2004,
2010) asserted that there is a need for appropriate
assessment tools for reading and spelling across
languages and bilingual contexts as seen in their
data from children of different countries, including
Filipino children. However, their studies did not
provide any conclusive statements with regards to
the cognitive mechanisms associated with the
reading process of the Filipino children who speak
both Filipino and English.

It is the purpose of this study to investigate the
cognitive abilities related to the Filipino and
English reading and spelling literacy of third-grade
Filipino children.

METHOD
1. Participants

Initially, 103 third-grade Filipino children
studying in Manila participated in the study.
Children who scored above -2SD of the mean in
Raven’s Coloured Progressive Matrices (RCPM)
were considered as ‘typically developing children’
and were included in the analyses for a total of 98
children.

2. Tests
= Nonverbal Intelligence test.
RCPM was used as the nonverbal intelligence test.

= Tests for Cognitive abilities

== Visual cognitive processing task

Rey-Osterrieth Complex Figure Test (ROCFT)
with copy drawing, immediate recall, and delayed
recall tasks was used to assess visual perception and
memory

== Receptive vocabulary task

The task was derived from the One-word Picture
Vocabulary Test (Martin & Brownell, 2011).
Separate tests were given for Filipino and English
with each having 15 items.

== Naming speed task (RAN)

The RAN task by Kaneko and colleagues (2004)
was used in which children were required to name
pictures of digits and objects.

== Phonological processing tasks

The stimuli used in these tasks were words that
frequently appeared in the third-grade textbooks of
the children.

==s Phoneme awareness task

Initial and final phoneme deletion tasks were used
and separate tests were done for Filipino and
English tasks with 10 items each.

=== Non-word repetition task

Children were required to verbally repeat 10 non-
words based on real Filipino words and 10 non-
words based on real English words.

=== Syllable repetition in reverse order task

This task was only done in Filipino. Children were
asked to repeat a word in reverse order by syllable.
= Reading and spelling tasks

The stimuli used in these tasks were words that
frequently appeared in the third-grade textbooks of
the children.
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== Word reading task

Children were required to read 25 Filipino words,
10 regular English words, and 10 irregular English
words.

== Non-word reading task

Children were tasked to read 10 non-words in
Filipino and English.

== Paragraph reading fluency task

Children had to read a paragraph in one minute.
This was done in both Filipino and English.

== Word spelling task

Children were asked to spell 10 Filipino words, 5
regular English words, and 5 irregular English
words.

RESULTS

A series of multiple regression analyses were
conducted to determine the cognitive factors that
would significantly predict Filipino and English
reading and spelling. Separate analyses were
performed on Filipino and English measures.
Scores in reading and spelling tasks were used as
dependent variables while scores in the cognitive
abilities task were used as independent variables.

Results showed that phoneme awareness and
naming speed significantly predicted both Filipino
and English reading. In addition, receptive
vocabulary significantly predicted English reading
but not Filipino reading.

Similar findings was found in spelling in which
phoneme awareness significantly predicted Filipino
and English, but naming speed and receptive
vocabulary predicted English spelling only. When
word reading was included as an independent
variable, it significantly predicted both Filipino and
English spelling, however, the contribution of the
cognitive abilities predicting English spelling
diminished while phoneme awareness remained as
a significant predictor.

DISCUSSION

The similarity between Filipino and English
reading in which phonological awareness (PA) and
naming speed were significant predictors is
consistent with previous findings showing the
importance of PA and naming speed in both
transparent and opaque scripts (Ziegler, et al., 2010;
Batnini & Uno, 2014; Inomata, et al, 2013). A core
difference between Filipino and English reading
was the role of receptive vocabulary which
significantly predicted English reading only, a
finding consistent with a previous study showing
vocabulary as an important predictor for Kanji
which is also an opaque script (Uno, et al., 2009).
Since Filipino is a transparent script with almost
one-to-one correspondence between its letters and
sounds, it could be possible that a child could read
in Filipino even without having encountered the

word. The same could be said with Filipino and
English spelling in which receptive vocabulary
significantly predicted spelling in English only.

Results have also shown that English spelling
may require more cognitive demands in which
receptive vocabulary and naming speed were
significant predictors in addition to phoneme
awareness. This is in contrast with Filipino spelling
in that only phoneme awareness was the significant
predictor. Moreover, it has been found that for
spelling in English, word reading mediated the
contribution of the cognitive abilities predicting
English spelling. On the other hand, PA was a
significant predictor for spelling in Filipino in
addition to word reading. A possible explanation
for this could be the transparent characteristic of
Filipino script.
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Cognitive abilities relating with Hiragana and Kanji acquirement in
Japanese children with normal development and
developmental dyslexia

oA.Uno'? (*9/ 7*35) ,N.Haruhara® , M. Kaneko™*,
T. Goto™ , A. Sambai**, K. Iwasa®,

'University of Tsukuba, ‘LD/Dyslexia Centre, *Mejiro University, *Kokushikan
University, *Osaka Educational University, ‘Edogawa Hospital,

(25) We investigated cognitive abilities relating with Hiragana and Kanji acquirement in
Japanese children with normal development and developmental dyslexia. Participants were
about 1,000 kindergarten and 2,000 primary school children with normal development and 104
children with developmental dyslexia from first to sixth grade. As a result, automatization,
phonological awareness and visual cognition predicted single Hiragana character reading six
months before primary school. In primary school children, automatization played an important
role for Hiragana/Katakana reading fluency. Although vocabulary size showed crucial in Kanji
word reading in general, especially for two compound irregular Kanji. It is likely that most of
the cognitive abilities relating with Hiragana and Kanji are different, however we found a
common cognitive ability, phonological awareness between Kana and Kanji reading.

Key words: Cognitive abilities, Hiragana, Katakana, Kanji words

1. Introduction

A large body of evidence suggests that
languages vary in orthographic consistency,
broadly defined as the level of consistency in
grapheme to phoneme relationships (Babayigit, &
Stainthorp 2011; Wydell & Butterworth, 1999;
Ziegler & Goswami, 2005; Ziegler, Bertrand,
To6th, Csépe, Reis, Faisca, Saine, Lyytinen,
Vaessen & Blomert, 2010), in phonological
structure (phonological unit) (Ziegler & Goswami,
2005), and in the complexity of the form of
writing system (Huang & Hanley, 1994). Thus, it
is thought to be that the cognitive abilities
important for reading are not the same across
orthographies. In Japanese, it is known that there
are two different writing systems. One is
ideographic Kana and the other one is logographic
Kanji. The purpose of this study is investigating
cognitive abilities for acquisition of Japanese
Kana and Kanji in children with normal and
developmental dyslexia.

2. Method
Experiment 1:

Participants were about 1,000 kindergarten and
2,000 primary school children with normal
development from first to sixth grade.

They were conducted Raven’s Coloured
Progressive Matrices as general intelligence test,
Standardized Comprehension Test of Abstract

Words as receptive vocabulary test, non-word
repetition and word repetition in reverse order as
phonological tests and three figures test and
Rey-Osterreith Complex Figure Test (ROCFT) as
visual cognitive tests and Rapid automatization
test (RAN) as an automatization test. In reading
attainment test, we used single Hiragana and
Katakana character, and word reading task as
accuracy task, hiragana and Katakana word and
nonword reading task as fluency task for primary
school children.

Experiment 2:

Participants were 102 primary school children
with developmental dyslexia from first to sixth
grade.

They were conducted Wechsler Intelligence
Test for Children as general intelligence test, and
same tests in Experiment 1.

Experiment 3:

I this experiment, we investigated the type of
cognitive abilities relating with irregular words
and nonword reading in Kanji.

Participants were 97 junior high school
students with normal development and 23 junior
high school students with developmental dyslexia.
They were conducted visual lexical decision task
(VLDT) using Kanji words and
pseudo-homophone nonwords (Figure 1) and two
compounded Kanji words as stimuli and
nonwords reading aloud in addition to same tests
in Experiment 1 and 2.
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Visual Lexical Decision Task; two Kanji compound

character strings as stimuli
oo = iy

1 ¢ 1

(RS

Yes response

A A A
\ correct judgment J incorrect ‘ correct judgment
judgment

Yes response No response

Figure 1. Visual lexical Decision Task using two
Kanji compound words and pseudo-homophone
nonwords as stimuli.

3. Result
Experiment 1:
The score of RAN, word repetition in reverse
order and three figures test predicted significantly
single Hiragana character reading using multiple
regression analysis six months before primary
school.
For primary school children, Although RAN
predicted strongly hiragana/Katakana reading
duration, we did not have reliable results in
Hiragana/Katakana single character/word reading
in accuracy, as they showed about 100% correct,
ceiling effect.
On the other hand, the score of Standardized
Comprehension Test of Abstract Words predicted
significantly Kanji words reading. For Kanji
writing, the score of kanji word reading and
ROCFT predicted.
Experiment 2:

Primary school children with developmental
dyslexia manifested lower scores to compare with
Chronological (CA) and Reading Age (RA)
matched children as well as lower scores in the
accuracy and fluency of Hiragana, Katakana, and
Kanji reading and spelling tasks, in contrast to
normal general intelligence and size of
vocabulary.

They all showed difficulty in Kanji reading
more than Kana reading regardless of their types
of developmental dyslexia; phonological, visual
cognitive, automatization type.

Experiment 3:

The score of non word repetition predicted
significantly = Kanji  pseudo = homophone
nonwords reading. On the other hand, the score
of visual lexical decision task, Standardized
Comprehension Test of Abstract Words and non

&4 - Akira Uno

word repetition predicted Kanji irregular word
reading significantly.

4. DISCUSSION

As a result, in children with normal
development, automatization, phonological ability
and visual cognition are important predictors for
Kana reading accuracy in preschool children.
Automatization is the most crucial predictor for
Hiragana reading fluency. On the other hand,
vocabulary and orthographic lexicon are the most
important predictor for Kanji word reading. In
this experiment 3, as we used pseudo homophone
nonwords as stimuli, the results were thought to
be the function level of orthographic lexicon not
phonological lexicon.

It is likely that most of the cognitive abilities
relating with Hiragana and Kanji are different,
however we found a common cognitive ability,
phonological awareness between Kana and Kanji
reading. Different cognitive abilities may affect
on the different orthography such as Kana and
Kanji.
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RAOHRIZE T IHFRL 0% EEBZ. BEFE (L) ITHITIHRAEEIXASE

[CEBHGXILRENERY DDH D, — AT, BEZBLUNDEZZLALHLD
MCTERT ARENZEO>AODL,. BEFAOD 70%:E< EFTHRLTLSA,
NDESKHE2EE (L2) OFEFAEICEWTIE., BEZEOHFRAIX., BED
ERZEIEILH., RALGZEEBETEELRIZESLEA NS, HAlZ, &
EFZEOEBFREAODIFEICEY ., L2 ORABENRLLIEAEZRL. ChEXF
EEICELT. BEEESEORBOEMNICLEETHETFTRILE, RERTIE, #
B S EBE®E (fMRI) ZAWVWT., HEE (REXF) LN MFLE (RF
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L. (1) BARETOMFRE.
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1. IZL®HIC

INETELDWIET, (R4 FELE TN R
TERE— 5 BR M D X IG BER O MEE O W2 IR LIS,
A FE LT RE Bt T B DAL BRI B 3 D i
M2 I3 T&E 72 (e.g., Feldman & Turvey, 1980;
Hino & Lupker, 1998; Kimura, 1984; /%, 1981),
L7>L, Hino, Miyamura & Lupker (2011)73,
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DN, TNETRESN TEIFERER—H
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2. BFEOTR-BEACO—RIEHR

— 77, Hino, Kusunose, Miyamura & Lupker
(20171, #3IT, Hino et al. (2011)23M# F L7~
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B RABIE LT, ZhHORES) S Hino
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TERERMI DR HAF A DERE T D LR R L TV D,

DL AR & B DA B s | - RR-TE T
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SNDHN, TERBIE MOMKR LS SIE, 184 DOFEN
FFOERR-TE R IS O—BMILFT 2133 T

5D, TNHDOIGRNIEL2 D, sEE Gt AT EE
2], BEE WIS, EOBRERE ®N
MR- FEHEINDITT THD, IO, FHEEREVE
RFIZ, IELWEZRETE SR - 78 S oM =1,
TR RERT IS O — B MER @ VGERR, @<iRdiX
TTHD,
3. RO EHIAM

FEDOTZREBLT MR EMEIL, BB E &V
BE& RO Z DB TV D(e.g., Gernsbacher,
1984; Gordon, 1985), Z4Li%, iEDOEREE RO
R, BEROHEIKFETHZLERmThol
fRIR T D, EbIC, Bk Lo, Ea i
WZREICY, TERBIE MR - 2 Shba7eh,
FEDOTEREBITERE EMIX, T OENFFOFH -
TEfE i D — B AE T 513 TH D,

Peereman, Content & Bonin (1998)1%, ZMD1K
MAEMGLT 272012, 77 AFEEfi- T, BRE
PO EEE SR - BRExHEo— B Mol
(ZHEBAREMR SR BN DN E IR LT, 5
D 2 SOFEBRTIE, Wb A BRI BRRE
BT DI LIETERD -T2, LU, HAME
LIc7 T RGEIL, —BMHEOZEBN 43 IcKEWN
DI TIFRODB LR, —F5, T, [
B X TERFFZR OB DONLE DRSS TEFF
OLDOETHFET D720, ETREOSE - Bk
KO —BHEOEIIEFITKEN, ZD0,
A AGE, RO TFEEE > CZOMEERFT
BTk, TR D &S S I e b D L
Bbhd, £2T, REF-ITHR(2003)C L2581 %
T = AR AN BT 2.3 LF TR S T
78 32,990 B4 3-6 SLFDBIR DA FE 3,405
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FE (O\DD25E 1,826 sEE X 1) 586 1,579 §8) %
BIRL, S8 - Rt eo—BMEF R L,
D LT, ZO—EMHOMEN, FEOTEREEIT M
FEEAE (KB « JTHE, 2003,12 15 CF BB E )
DEBZ T H0EIDMRFT LTz, SUFHGER
PR DE SR AR, SRS LT B, TEHE
BEEEEEL, ERRBREEGEEL, TR - BB RO —
EtEE TESE T 2EBUR O EIToT2E A,
R4 GBS T 200 Tl — BRI A B2 Tl
RTINS 1205 = -.009, 1(3400) = -.530),
B RE ISR 20T CIXE B o72(B = 016,
1(32,985) =3.673, p < .001), E£7=, LT HEH
FEDEARIZ L > TR A4 - EFiEE 6 DD L—T
WML, KT N—T O - TERES SO — B
MDINHEZE T 2y  NLT2h D% Figure 1 IR,
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Figure 1. Mean P-O Consistency for the Kanji
and Kana Words as a Function of the Six
Familiarity Word Groups

BEVFOHT ORGSR E Figure 1 OB ED
2, EFERL, CTFHEEBEENEWVXE, ¥
B - RIS o — BN Em EREICH T, —
7, R4 GEE, 2RI, BRIV — BN
<, —EMEOEIE, SUTF-HEEBEE O EKIcB
7 IRE—EE o7
4. REBOEHR-HEXNGO—REEHR

RKEF-ITHE(Q2003) D SCF- HEEBUE T —HI1T
KDL GINNI IR S T A 4 - BEFRER O
T —HDEWL, A FEEET R HE DD
QLB % ML QD ATREPE DS i 0, A4 12
T LT THY, T—T7LLFEOROXIG DA
7220, BIEELERNSE T BRI, TDFE
DRILHDPIUL, BIITELW UG #a i
I DHIENTED, OFY, RAFEICH T D&
0BT, HE - IR O xS REfR O —E
IIZE ALV D L Bbing, —F, BT
FEIZxET A X EY TIX, Hino et al. (2017)D
T —ENBEHALRION, HER - IWREM Oxf
I BEIFR D — B HRAK A T2 0 L Bbis,
A FELETREO M E OB, 2D X5 7%
WS D720, R4 5B %l o T R Y 55 52

LTI, EER - BRSO — B MR R8s
SENRWETTHD, T, IRAGED I ZfF-
TR )RR IR A T C, BiE - TEREXS
JEDO—E M R OB E A A7, Table 1 1214
FEAE S TR D RE R IR O 7 — & & Hino
et al. (2017 KA EEF-GEA - - T Al 5 f)
Wk DT — 2 &1,

Table 1. Mean Lexical Decision Latencies (RT)
in Milliseconds and Error Rates (ER) in Percent
for the More and Less P-O Consistent Kanji and
Kana Words in Auditory Lexical Decision Tasks

Kanji Words

(Hino etal 2017)  <ana Words
Condition RT(ms) ER(%) RT(ms) ER(%)
More P-O 798 10.46 891 15.83
Consistent (6.28) (1.16) (5.79) 1.07)
Less P-O 856 13.62 888 12.82
Consistent (7.21)  (1.31) (5.63) (0.97)

Notes. — Standard error of the mean is in parenthesis ( ).

Table 1 (Z/~xL72i@Y, Hino et al. (2017)IZ X5
FRE A o TR B RE ) T AR R & e R YL
WA FEE T ARE I — B R ssh
TRl TNHDT — NS, A4 BT GE
T, BERYOBEOMB O E AR DHZ LA
BHGNEZ2o T,

5 REBBLEFEONEE

4 FEZBRIZIE, T DOFHE - TR IR O
— B MEICBIRL, #T, ELWERES WA R 5
IZHRERL, BLCRIH T2 ENRTEXHDITHIL
T, WFFEABKERICIE, TRRRIEBRRBOR S S
1%, TR - TBRESHSO— B ET X T
b, EOIT, THLTHE D ALBL DO ME OiE
1%, FEDIEREH T MEIT 5 25 D R & B R
DEMEDZEEZALLLDO LB bND, (K4 FED
FEREBLTMEICIY, MEBORBARESERT D
DITHIL T, EFFEOERESTME )T DX
BORBROBEBRE I, S8 - BRSSO — B
IMEWEF RIS L TR A2 D, DGR, 35
Tt TR A 5 L5 2 Hs H U L
REBLT MR EEE ORI OAREIE, RIZEVRER
DEWRE MRSy, BEFFEO T M4 TELDD
IR DBEFFED r="T13 vs. IR&FED r
=.557),

SHIZ, FEREBLI MR EM Y, HBEELDS
SR EEE IR E O RS E T A2 B TH
DHZENENHIL T D(e.g., Gernsbacher, 1984;
Gordon, 1985), L7223>7C, {4 #E L BEFRE Xt
T HE SO ME OEFEVE, ZHHDFED
FHADRARICH, REBEHELTWDALoLED
nod,
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