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We would like to appreciate everything that Professor Emeritus Takeshi Hatta
taught us ..... how a researcher should be, attractiveness of science, research
findings that he published in more than 200 papers and so forth. We are sure to

pass his lessons on to the next generation.
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Foreword

This book is a tribute to Takeshi Hatta who reached his 60th birthday in the
summer of 2005. The book also deals with several important themes in con-
temporary psychology that are becoming more prominent and more important.
At the end of 2005, Hisao Ohnishi and I called on Japanese researchers who
have studied under Takeshi Hatta, as well as on his friends who are working
around the world, to submit papers to this book, and to our delight, more than
fifteen researchers offered to submit papers.

The book is organized into four parts. The first part assembles three invited
papers. I am grateful to four influential researchers in their respective fields
who contributed these papers. Takeshi Hatta and his colleagues contributed the
first paper on the development of the Digit Cancellation Test (D-CAT), which
assesses attention. The second paper, by Israel Nachson and Anat Zelig, is a
theoretical review about the memory for traumatic events in relation to a very
famous assassination in Israel. The paper also includes experimental studies
undertaken by the authors. The third invited paper, written by Che Kan Leong
and Jun Yamada, investigates the phonological structure of English words used
in the National Adult Reading Test (NART) that provides a good estimate of
premorbid intelligence of adult patients with dementia.

The second part of this collection includes four studies on the issue of
“Brain and Cognition.” Terumasa Kogure has investigated whether reference
frame cueing can influence laterality (visual-field difference) in spatial rela-
tion judgments. Kazuhito Yoshizaki and Kimiko Kato have extended their
previous study (Yoshizaki, Weissman, & Banich, 2007) that explored how the
two hemispheres cooperate to improve mental rotation. Mari Higashikawa
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and Kazuo Hadano have reported three cases of semantic jargon aphasia, and
have described how semantic systems become disorganized at various levels
in this condition. The fourth paper, written by Emi Ito and her colleagues, has
described the development of norms for the Verbal Fluency Tests (VFT) for the
Japanese population. This test was originally used to assess cognitive deficits
in clinical and research settings in the West.

The third part of the book includes four studies on “Language and Commu-
nication.” The first paper, written by Peter John Wanner, presents evidence that
in Bilingual First Language Acquisition (BFLA) by infants, there is no delay in
acquiring the syntactic structures of the language compared to Native Speaker
Language Acquisition (NSLA). Ayako Kawakami has investigated the rela-
tionship among motives, attitudes and behaviors related to English language
learning in Japanese university students and, as a result, she has identified the
essential conditions for effective learning of English. The third paper, written
by Akihiko Iwahara, examines the effects of using pictographs, script types,
and font types by a sender on the addressee’s understanding. His study is moti-
vated by recent changes in communication tools, and the increasing popularity
of email communication. Naohiro Minagawa has investigated the cognitive
processes of understanding Haiku, a form of Japanese poetry.

The last part of this collection consists of five studies on issues related to
the “Family and Education.” Kazuo Ikeda has investigated recent changes in
the Japanese family structure as perceived by university students, by using the
Family System Test (FAST) developed by Gehring (1993). The next two pa-
pers deal with individual differences in autistic traits. Mayumi Yamamoto has
investigated the relationship between egocentrism measured by the Japanese
version of Adolescent Egocentrism-Sociocentrism (AES) and autistic trend
measured by the Autism-spectrum Quotient Japanese version (AQ-J). Hisao
Ohnishi and Zenjiro Nakatsuka have investigated the validity of the Nakatsuka
Screening Scales of Autistic Tendencies (NSSAT) which was developed to
measure the early symptoms of autistic individuals who are within 30 months
old (Ohnishi et al., 2006). Yumiko Yamada and Asako Yamada have reviewed

recent problems in schools, such as bullying. They have classified bullying into

Xii



Foreword

three types and have identified the features and cause of each type of bullying.
The last paper, written by Masahiko Okamoto, has focused on the relationship
between the acquisition of number representation and the calculation skills of
six to eight years old Japanese children.

I express my appreciation to the many individuals who helped in the prepa-
ration of this book. I am grateful to the contributors of this book for the prompt
response to editorial requests. This book would not be possible without the
generous support and encouragement of Hiroshi Ikeda, Manager of Union
Press and especially of Hajimu Ikeda, Managing Director of Union Press.

I hope that the reader will find the research and discoveries described in
these pages to be useful and interesting. We will be more than contented if this

book succeeds in stimulating the research interests of the reader.

Kazuhito Yoshizaki
Aichi Shukutoku University

October 1, 2008
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1. Development of the screening test for
attention by digit cancellation method

Takeshi Hatta, Kazuhito Yoshizaki, and Yasuhiro Ito

Abstract

A new neuropsychological test for attention by digit cancellation method was
developed as a screening test. This test named D-CAT (digit cancellation test)
aimed to evaluate information processing speed, attention focusing and sus-
tained attention function with a high practical utility. In the D-CAT, participants
were requested to delete given target numbers on a sheet of randomly arranged
numbers. They were given three trials, the first with a single digit, the second
with two digits and the third with three. The attention ability of participants
was calculated from three indices; total performance score, omission rate, and
reduction ratio of performance (one /two and three digits trials). In this study,
1338 normal adults aged from 18 to 91 years old were given the D-CAT. The
results showed a relationship between age and performance.

Key words: digit cancellation test, neuropsychological assessment, screening

test for attention

1. Introduction

It is well known that human higher cognitive function consists of several dif-
ferent facets such as attention, memory, language, problem solving, and each
of the facets interrelate in a complex way. Therefore, the assessment of atten-
tion is usually regarded as one way of neuropsychological evaluation looks at a

broad range of cognitive, psychological, and behavioral factors. Various kinds
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of evaluation techniques have been developed to precisely measure human
attention ability. Evaluation of attention has been based on freedom from dis-
traction subtests (e.g., digit span, arithmetic, coding/digit symbol) of Wechsler
Adult Intelligence Scale (WAIS), on attention demanding tasks from Halstead-
Reitan Neuropsychological Battery (e.g., Speech-Sounds Perception Test), or
on specially developed measures derived from the experimental research (e.g.,
Paced Serial Addition Tests (PASAT), Stroop Test, Brief Test of Attention (BTA),
Continuous Performance Test (CPT), Symbol Digit Modalities Test (SDMT),
and Visual Search and Attention Test (VSAT)). Although many assessment
techniques are sensitive to disorders of attention, models to guide such assess-
ment of the attention system are rare. It is due to the fact that tests have almost
never been developed based upon a particular theory of attention that there are
few crossovers between the clinical and experimental attention studies as Ma-
teer (2000) suggested.

The purpose of this study was to develop a new test with a theoretical back-
ground for the evaluation of attention. The motive for this attempt emerged as
a result of a public health service center staff’s requirements. The staffs were
not neuropsychological specialists. They requested us to develop an assess-
ment test with a high level of practical utility such as, no need of expensive
equipment, quick administration without special training, quantitative expres-
sion of results, a high possibility of repeated administration for longitudinal
examinations, without negative feeling on the part of the participants after the
administration, and finally, a high possibility of group style administration.
The importance of a short screening test has also been stressed among clinical
neuropsychologists because a fixed test battery such as the Halstead-Reitan
battery is overly time-consuming and sometimes the client fatigues easily or is
likely to fail demanding tests (Spreen & Strauss, 1998).

The staff required a new, easy-to-administer test for attention with high
practical utility. In previous studies, validity of attention tests were examined,
but in most cases, on the basis of content validity, criterion validity, and con-
struct validity (Milberg, 1996). A test for neuropsychological ability should

emphasize user-oriented criteria of validity. The validity of a test should be ex-
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amined from the standpoint of criteria such as clinical efficiency and practical
utility. The former relates to the value of information, time and financial costs,
while the latter refers to time cost, the testing environment (e.g., requirement
for a sound proof room), and tester requirements (whether the test can be ad-
ministered by a non-professional person). Most existing attention tests seem to
not fulfill these requirements. We therefore set out to develop a new attention
test satisfying the requirements of clinical efficiency and practical utility.

Each test for attention possesses not only advantages but also shortcomings
(Spreen & Strauss, 1998). Actually, many researchers considered the PASAT as
a good indicator of attention. Typically, the PASAT is presented via an audio-
tape on which sequences of digits are read at different speeds (e.g., one digit
every 2.4, 2.0, 1.6, 1.2 s). Thus, the PASAT requires participants to hold one
digit in their mind while performing an addition of two numbers (e.g., each
number is added to the one that immediately precedes it). Clearly the PASAT is
too difficult a cognitive task for aged people (Fisk & Archibald, 1998). Further-
more, participants generated negative feelings such as “I failed to do the final
trial and then the examiner ended the testing”. Other tests for attention such as
BTA and CPT involve similar shortcomings, that is, these tests require vari-
ous equipments (e.g., tape recorder or computer) and are not good for group
administration. The SDMT, Concentration Endurance Test (d2Test) and VSAT
are basically paper and pencil tests but they are not necessarily the proper test
in regards to cost, time and difficulty for middle to upper middle aged people
(Ballard, 1997; Brickenkamp, 1981; Schretlen, Bobholz, & Brandt, 1996;
Smith, 1991; Trenerry, Crosson, DeBoe, & Leber, 1990).

The D-CAT satisfies the above requirements. First, the D-CAT is a pencil
and paper test and it does not need special and expensive equipment; second,
it requires only three minutes for administration (including instruction and
practice time, it needs five minutes at the most). Third, the performance of the
participants can be analyzed quantitatively. Fourth, it is possible to administer
it repeatedly. Fifth, participants can finish the task without negative feelings,
such as that of having failed the last and most difficult trial (participants are

unaware of missed digits). Sixth and finally, group or individual administration
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test style is possible.

The idea of digit cancellation is not particularly new or innovative. Actu-
ally, Weintraub and Mesulam (1988) and Egelko, Riley, Simon, and Diller
(1988) used digit cancellation test for hemi-neglect patients. Geldmacher and
his colleagues used a letter cancellation for elderly and Alzheimer’s disease pa-
tients (Geldmacher, 1998; Geldmacher, Doty, & Heilman, 1995; Geldmacher,
Fritsch, & Riedel, 2000; Geldmacher & Hills, 1997). Ruff also developed two
and seven selective attention tests (Ruff, 1994). However, the concern of these
previous attention tests relates mainly to the patients in a clinical situation in-
stead of ordinary people in a public health examination situation.

Various models have been proposed for attention. For example, Mirsky
(1987) and Mirsky, Fantie, and Tatman (1995) proposed a model where at-
tention comprises four components; sustain, focus/execute, shift, and encode.
Shum, McFarland, and Bain (1990) proposed three components; sustained se-
lective attention, visual-auditory span, and visuomotor scanning model. Sohl-
berg and Mateer (1987, 1989) described five components, focused attention,
sustained attention, selective attention, alternating attention, and divided atten-
tion, model. Recently, Mateer and Mapou (1996) proposed a new assessment
model that classified attention into two major components, deployment and
encoding. Across of these models, there is substantial agreement that there are
at least three types of attention, which the D-CAT examines, i.c., simple atten-
tion focusing and speed of response, selective or divided attention that requires
managing two sets of stimuli simultaneously, and endurance or sustained atten-
tion.

In other words, the D-CAT basically follows the attention model proposed
by Sohlberg and Mateer (1989) where they proposed five hierarchical clas-
sifications; each component of the hierarchy requires the effective functioning
of the one below it. Once again, the D-CAT aimed to evaluate three levels of
attention, focused attention, sustained attention concentration and selective at-
tention.

The purpose of this study was to develop a new screening test for attention

that possesses highly practical, and has clinical efficiency. We administered the
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D-CAT to 1338 healthy normal adults to develop normative data for the D-CAT
and examine possible factors that affect the D-CAT results.

2. Method

2.1 Participants

Thirteen hundred and thirty-eight (868 females and 470 males) community
dwellers participated in this study. The D-CAT was administered as a part of
an ongoing community study (Nagoya University Y-town Project which started
from 1982) set in Y-town, a rural farming community of Hokkaido district.
Samples from I-city, a satellite city of Nagoya were also included to control
sampling bias. The background and methods are reported in greater detail else-
where (Aoki & Ito, 1999; Hatta, Ito, Nagahara, Masui, & Hasegawa, in prepa-
ration). The study analyzed only the D-CAT data given from April 2000 to Au-
gust 2002. All the data in this analysis was obtained from volunteers who had
no neurological or psychological anamneses. Table 1 shows the participants’
demographic data. All of the participants were ordinary healthy citizens. The
participants showed no sing of physical disorders, internal disease, or dementia
at the time of examination in August 2001 and 2002. For signs of the internal

diseases, the participants were examined by physicians in accordance with the

Table 1: Participants’ demographics in the present study

Male Female
Age . .
Education level Education level

(Years old)

Low Middle High Low Middle High
18-29 0 0 147 0 3 223
30-49 2 18 23 11 58 53
50-59 22 24 31 45 95 29
60-69 57 43 9 127 95 14
70-91 61 26 7 83 29 3
Total 142 111 217 266 280 322

Education level; Low (less than 9 years), Middle (10-12 years), and High (13

years and greater)
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health examination program, and for signs of mild dementia or other neurologi-
cal defects, by the neuropsychologists using tests such as the Clock Drawing
test, the D-CAT (attention), memory tests (immediate, delayed and prospective
memories), Stroop test, Money road test, the QOL (quality of life) question-
naire. The selection criteria for including data analysis were as follow; in the
Clock Drawing Test (Rouleau, Salmon, Butters, Kennedy & McGuire, 1992),
any respondents with mild dementia or dementia (more than 4 points according
to the Japanese criteria by Nagahama Okina, Nabatame, Matsuda & Murakami,
2001) was excluded. As Clock Drawing test is not regarded as a sensitive
measure of mild dementia, participants whose performance was less than 2 SD
from the mean in the memory test, Stroop test, and Money road test were also
excluded because they were given the suggestion by the Y-town community
project administration office to attend precise examination in the hospital (0.051
% of participants in 2001; 0.06 % in 2002 of participants).

All participants were given an informed consent sheet and only those who
agreed to participation were included. Well-trained examiners administered the
D-CAT individually.

2.2 Materials

The test sheet of the D-CAT consisted of 12 rows of 50 digits. Each row con-
tained 5 sets of the numbers 0 to 9 arranged in random order. Thus, any one
digit would appear 5 times in each row with randomly determined neighbors.
The D-CAT as a whole consisted of three such sheets as described by Hatta,
Ito, and Yoshizaki (2001).

2.3 Procedure

Participants were instructed to search for the target number(s) which had been
specified to them and to delete each one with a slash mark as fast and as ac-
curately as possible until the experimenter sent a stop signal. The experimenter
emphasized that the participants must start their searching from the left end
digit in the uppermost row, and, as they finished a row, that they should delete

the last number in the row (i.e., the number located in right hand end) whether
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it was a specified target number or not. They then should move on to the next
row. There were 3 trials, first with a single target number (6), second with
two target numbers (9 and 4), and third with three (8, 3, 7). Each trial was al-
lowed 1 minute; hence the total time required for the D-CAT was 3 minutes. In
the second and third trials, it stressed that all of the target numbers instructed
should be cancelled without omission.

In this study, three measures of the D-CAT, Total Performance, Omission
ratio, and Reduction ratio were used according to the test manual. Total Per-
formance is one of the indices of the D-CAT and it refers to the total number
of digits the participant inspected (not the digit numbers of the deleted) items.
This relates mainly to the components such as the information processing
speed, focused attention, and sustained attention mentioned earlier. Omission
ratio is also one of the indices of the D-CAT and it reflects components mainly
such as sustained attention and selective attention. It calculated by the formula
that (number of missed target) + (number of digits inspected) x 100. Reduction
ratio is calculated by the formula that (number of digits inspected in Trial 2 or
3) = (number of digits inspected in Trial 1). It relates to the fragility of focused
attention, sustained attention and selective attention or the tolerance of mental
fatigue. As one of the measures of the D-CAT, the false alarm (commission
error) has been prepared. However, the occurrence of false alarm is less than
0.1 % in the case of normal participants (even in TBI patients), this measure is

substantially not efficient in our experiences and did not analyze in this study.

2.4 Results

Table 2 shows the results of Total Performance as a function of age levels. As
apparent from Table 1, education levels are generally higher in the younger
age groups. This cohort effect suggests that the levels of education in younger
age groups indicated in the analysis of the effect of education on the D-CAT
are quite different from that of the older age groups and thus do not correspond
well among different age groups. It is therefore not proper to conduct statisti-
cal analysis for the data, which involve a wide age range. A low education

level in the 60°s and 70°s does not mean a low level of intelligence in youth.
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Table 2: Mean Total Performance and SD (in the parentheses) of

the participants in Trial 1, 2 and 3 as a function of age

Age (years) Trial 1 Trial 2 Trial 3

1820 NI TS Geh) @)
wa v 25T
oo e DS
60-69 N =345 (2558§4§ (i%%; (1356753
2125 1802  135.2

70-91 N =209 (50.8) (39.0) (30.2)

Recently in Japan, more than 40 % of the young population go to a university
or junior college whereas less than 10 % in their 60’s had higher education.
As such, education was confounded with age and therefore was not analyzed
separately. However, to control this cohort effect in educational experience, we
collected the data from the population with various backgrounds. For example,
data of the young age population were collected from high school graduates,
training colleges’ graduates, and low, middle, and high prestigious universities.
The people who participated over 30-years-olds were community dwellers in
Y-town (rural area in Hokkaido Island) and I-city (satellite city of Nagoya).
Therefore, we can regard that the participants used in this population can be
regarded as a typical representatives of recent Japanese. In the following analy-
ses, we focused mostly on the effect of age (5 groups) and trial (Trials 1, 2 and 3)
in the data analyses.

In this paper, an ANOVA was conducted to examine the effect of age on tri-
als. The results showed that both main factors, age and trial, were significant (F
(4, 1333) =292.3 and F (2, 2666) = 4018.2, p <.001). The interaction between
the two factors was also significant (F (8, 2666) = 61.8, p <.001). These results

10
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indicated first that Total Performance decreased as a function of age, second
that as the number of target digits increased, Total Performance decreased, and
finally that the decrease of Total Performance was more prominent in Trial 1
than in Trial 3. These results suggest that Total Performance strongly reflects
age cffects.

The results of the Total Performance for males in Trial 1, Trial 2 and Trial
3 were 300.3, 235.0 and 177.9, and for females were 300.8, 247.8, and 186.8,
respectively. The authors of this paper conducted an ANOVA to examine the
effect of sex and trial on Total Performance. The results showed first that the
main factors of sex and trial were significant (F (1, 1335) =3.9 and F (2, 2670)
= 3645.2, ps < .048 and .001). Furthermore, the interaction between the two
factors was significant (F (2, 2670) = 10.3, p < .001). These results indicated
first that the Total Performance of females was better than that of the males,
second that as the number of target digit increased, Total Performance de-
creased, and third that a sex difference appeared in Trial 2 and 3 while there
was no difference on Trial 1. The statistical analyses showed significance,
however, the results should be carefully interpreted as for whether there is a
sex difference in the digit cancellation task performance. The statistical signifi-
cance of the main factor sex and the interaction must be negligible because it
was generated by an unusually large number of degrees of freedom.

Table 3 shows the result of Omission ratio as a function of age levels. An
ANOVA for age effects showed that the main factors of age and trial were sig-
nificant (F (4, 1333) = 106.8, and F (2, 2666) = 363.8, p < .001). Furthermore,
the interaction between the two factors was significant (F (8, 2666) = 22.6, p <
.001). These results indicated first that the Omission ratio increases as a func-
tion of age, second that as the number of target digits increases, Omission ratio
increases, and finally that the increase in Omission ratio is more prominent in
Trial 1 than in Trial 3. These results suggest that Omission ratio strongly re-
flects the age effect.

The results of the Omission ratio for males in Trial 1, Trial 2 and Trial 3
were 3.78, 6.25, and 9.22 for males and 3.91, 6.89, and 9.25 for females, re-

spectively. This paper examined the sex difference on Omission ratio. First, an
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Table 3: Mean Omission ratio and SD (in the parentheses) of the

participants in Trial 1, 2 and 3 as a function of age

Age (years) Trial 1 Trial 2 Trial 3
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ANOVA showed that the main factor of the sex was not significant (F (1, 1335)
= 0.57) while main factor of the trial was significant (F (2, 2670) = 286.9, p <
.001). The interaction between both factors was not significant (F (2, 2670) =
1.05). The results indicate that the Omission ratio increases as the number of
target digits increases and there is no sex difference in Omission ratio.

Table 4 shows the result of the Reduction ratio as a function of age levels.
The authors conducted an ANOVA on Reduction ratio to examine the effect of
age. First, the results showed significance for the main factors of age and trial
(F (4, 1333) = 23.72 and F (1, 1333) = 4311.8, p < .001). Furthermore, the
interaction between both factors was also significant (F (4, 1333) = 26.7, p <
.001). These results indicate that Reduction ratio increases as a function of age.
Reduction ratio in Trial 3 was smaller than in Trial 2. These results suggest that
fatigue effect became prominent as a function of age and it is also more promi-
nent when the number of target numbers increased.

The results of the Reduction ratio in Trial 2 and Trial 3 were 0.85 and 0.61
for males and 0.87 and 0.64 for females, respectively. This paper examined

the sex difference in Reduction ratio. Results show significance for the main
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Table 4: Mean Reduction ratio of performance and SD (in the pa-

rentheses) of the participants in Trial 2 and 3 as a function of age

Age (years) Trial 2 Trial 3
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factors of sex and trial (F (1, 1335) = 11.9 and F (1, 1335) =3984.3, p <.001)
while they show no significance for the interaction (F (1, 1335) = 1.4). These
results indicate first that Reduction ratio is higher in females than in males and
second that Reduction ratio in Trial 3 is smaller than in Trial 2 irrespective of
sex difference. As described earlier, when we consider the large number of
degree of freedom, we should carefully interpret if these results suggest that a
fatigue effect becomes more prominent in females than in males and it also be-

comes more prominent when the number of target digits increases.

2.5 Discussion

First of all, it should be stressed that all participants could quite easily do
this screening test, the D-CAT, without any stopover participation. In spite
of their wide age range, all participants, without exception, could understand
the instructions and finished three trials within 5 minutes, though sometimes
it became necessary to allow a little practice before the test. None of the par-
ticipants expressed a negative view or seemed to find the test difficult. The

participants of this study have never expressed a feeling of failure. These facts
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suggest that the D-CAT fulfills one of the primary criteria of practical utility.

The analyses of the three indices for the D-CAT results revealed several
things. First, a very clear age effect appeared as we expected. As seen in Table
2, 3 and 4, all indices, Total Performance, Omission ratio, and Reduction ratio,
decreased with the increase of participants age. It is well known that informa-
tion processing speed is one of the most sensitive and prominent factors of hu-
man cognitive function in relation to age effects (Li, Lindenberger, & Sikstrom,
2001; Park, 2002; Reuter-Lorentz, 2002). As described earlier, we regard the
index of Total Performance as being strongly influenced by the information
processing speed that relates strongly to focused attention, sustained attention
and selective attention components of the five components model by Sohlberg
and Mateer (1989). The clear decline with age is consistent with our expecta-
tion and previous studies (Reuter-Lorentz, 2002). In this study, we analyzed
the data with 5 categories of age and Total Performance that decreased linearly
with increasing age. The difference between under and over 50’s was 8.5 % in
Trial 1, 7.3 % in Trial 2, and 7.9 % in Trial 3.

Second, the index of Total Performance did show a very small sex differ-
ence (though statistically marginally significant at p = .048, it is mainly due to
the large size of data set). The results suggest that compared to the age factor,
the effect of sex difference on information processing speed is minimal, espe-
cially in the case of a brief cognitive test. Generally, we tend to assume a sex
difference in information processing speed in a manual task (Coppola et al.,
2002; Hershey, 1991; Plude, 1987; Spirduso & MacRae, 1990). A weak sex
difference in this index might be due to the fact that the Total Performance re-
lates not only to a focused attention but also to sustained attention, concentra-
tion and selective attention.

The index of the Omission ratio also showed a prominent effect on aging.
The Omission ratio increased linearly but there was a steep increase between
the 50’s and 60’s age groups. This result suggests that components of selective
attention and sustained attention in the Sohlberg and Mateer model deteriorate
prominently at the age of around 60-years old. Furthermore, the results suggest

that there is no sex difference in the components of selective attention and sus-
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tained attention.

The index of Reduction ratio showed a clear age effect and sex difference.
This index seems to correspond with either a sustained attention component or
a fatigue effect. Many previous studies have demonstrated that the scores of
older people tend to show a fatigue effect. However, the present results showed
that this is not necessarily true. There was a linear increment of reduction rate
and no age difference. These results suggest that when a given cognitive task
finishes within 3 minutes, the fatigue rates of older people seem not so differ-
ent from those of younger groups.

These results suggest first that if we prepare norms and distribution pat-
tern for each of three indices in terms of age and sex, we can evaluate the
participant’s level of attention ability and his/her deviation from the average
as a screening for further examination of cognitive deficit. Although statistical
differences were apparent, differences in performance on Total Performance
and Reduction ratio might not be of clinical significance. Nonetheless, separate
norms for men and women may be appropriate to account for any differences.

Needless to say the evaluated attention ability includes only three of the
five components of the model by Sohlberg and Mateer (1989); those, which re-
late to focused attention, sustained attention, and selective attention. We realize
that many studies suggest an effect of educational level on cognitive function,
especially on attention but we did not conduct any analyses on this variable. As
mentioned earlier, the extent of education is strongly related to the age group.
For the last 15 years, more than 95 % of the Japanese population graduated
from high school and nearly 40 % of high school graduates entered various lev-
els of university in Japan. However, only 15 % of the population over 50 had
a university level of education. Therefore, we regarded it as useless to conduct
this type of analysis for the rural community dwellers and it is meaningless
to prepare the norms as a function of education level for the screening test at
present. When we have collected much more data, we may be able to prepare

norms for educational level.
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2. Memory of a public traumatic event:
The assassination of Israel's Prime Minis-
ter, Itzhak Rabin

Israel Nachson and Anat Zelig

Abstract

A series of four experimental studies on theoretical issues regarding memory of
traumatic events is reviewed. The studies focused on memory of the assassina-
tion of Israel’s Prime Minister, Itzhak Rabin on November 4, 1995. The issues
discussed pertain to the quantitative and qualitative properties of factual and
flashbulb memories and of collaborative and individual memories, as well as to
the effect of post-event misinformation on memory. Together, these discussions
may enhance our understanding of some cognitive aspects of memory in gen-

eral, and of the nature of traumatic memory in particular.
Key words: assassination, memory, Rabin

1. Introduction

The present chapter constitutes an integrative analysis of four studies (Benja-
minova & Nachson, 2007; Nachson & Zelig, 2003; Yaron-Antar & Nachson,
2006; Zelig & Nachson, 2007) on the memory of the assassination of Israel’s
Prime Minister, Itzhak Rabin. The assassination and its aftermath have been
preoccupying the Israeli society ever since it took place about 11 years ago.
Collective memory of the assassination has been studied from a sociological
point of view (Vinitzky-Serroussi, 1998, 2001, 2002), but the studies reported
here are the first to look into individual memories of the tragic event from a

psychological perspective. The four studies constitute empirical investigations

21



Contemporary issues of brain, communication and education in psychology

of theoretical issues which have been discussed by memory researchers in re-
cent years; each study dealing with a different issue. The purpose of the present
review is to provide a comprehensive, integrated analysis of the findings that
will contribute to the understanding of traumatic memory in general, and of the
specific tragic episode under investigation in particular.

The assassination took place on November 4, 1995, at the conclusion of
an open air rally that was held in Tel Aviv, Israel, in support of Rabin’s peace
policy toward Israel’s Palestinian neighbors. A major element in his policy was
the trading off most Palestinian territories held by Israel since the conclusion of
the Six Day War in 1967 for peace. Right wing radicals objected to this trade-
off, and one of them, a young man by the name of Yigal Amir, assassinated the
Prime Minister by shooting him at the back as he was heading toward his car.
The event has been repeatedly broadcast by the local television stations for a
long period of time, and it had aroused strong emotional reactions (particularly
fright and surprise; see Nachson & Zelig, 2003) that have not fully subsided
until this very day. The intense emotional reactions have turned the assassina-
tion into a national trauma whose impact on personal memories is at the core
of the present discussion.

The discussion begins with an evaluation of the memories of the assassina-
tion itself (factual memories, FTM) and of the circumstances in which people
first learned about it (flashbulb memories, FBM). It has been argued (Brown &
Kulik, 1977) that the two kinds of memory are functionally and phenomeno-
logically distinguishable. Quantitative as well as qualitative analyses (Nachson
& Zelig, 2003; Zelig & Nachson, 2007) have been employed in order to find
out if this distinction is empirically valid.

Usually, people who witness a traumatic event reminisce about it both
individually and in collaboration with others. What does collaboration do to
memory? A literature search reveals that collaborative memory which has
so far been studied in the laboratory using neutral, non-emotional stimuli is
impaired relative to individual memories pooled together (Basden, Basden, &
Henry, 2000; Finlay, Hitch, & Meudall, 2000; Weldon & Bellinger, 1997). A

pioneering study (Yaron-Antar & Nachson, 2006) examined the ecological va-
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lidity of this finding on a real-life emotion-arousing event of the assassination
of a Prime Minister.

Finally, media reports of traumatic events, such the one under consider-
ation, produce veridical information as well as misinformation (see Lewan-
dowsky, Stritzke, Oberauer, & Morales, 2004). One may wonder whether sub-
sequent exposure to misinformation can distort memory. In an attempt to an-
swer this question, a pioneering study (Benjaminova & Nachson, 2007) on the
differential effects of misinformation on individual and collaborative memories
of a traumatic event was conducted.

The review of the four studies is designed to illuminate various aspects of
the memory of a traumatic public event which differs in many respects from

both, memories of everyday events and privately experienced traumata.

2. Factual and flashbulb memories

Research on memories of public traumatic events focuses on FTM that refer to
memories of the central and peripheral details regarding the public event, and
FBM that refer to the personal circumstances in which a person first learned
about an unexpected, emotionally-arousing and important public event. Ac-
cording to Brown and Kulik (1977) who coined the term FBM, these memories
are processed by a special mechanism that makes them accurate, “live”, rich
with visual representations, consistent over time, retrieved with confidence in
its accuracy, and thematically characterized by seven “canonical categories”
(place, ongoing event, informant, affect in others, own affect, aftermath, and
idiosyncratic information). Furthermore, these memories are better and longer
remembered than FTM. Brown and Kulik’s hypothesis of flashbulb memory
has gained some support (Bohannon & Symons, 1992; Conway et al., 1994;
Finkenauer, Luminet, Gisle, El-Ahmadi, & Filipopot, 1998; Larsen, 1992;
Pillmer, 1984; Rubin & Kozin, 1984; Talarico & Rubin, 2007; Winograd &
Killinger, 1983), but it has been challenged by studies (Christianson, 1989;
McCloskey, Wible, & Cohen, 1988; Neisser, 1982; Neisser & Harsch, 1992;
Schmolck, Buffalo, & Squire, 2000; Wright, 1993) showing that FBM suffer

from inaccuracies and inconsistencies, and that even when they are more ac-
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curate than FTM, their superiority may be accounted for in terms of enhanced
rehearsal rather than in terms of a putative special mechanism.

Nachson and Zelig (2003) and Zelig and Nachson (2007) have further elu-
cidate the differential nature of the two kinds of memory by analyzing memo-
ries of the assassination of Itzhak Rabin (FTM) and the circumstances in which
they had been first learned (FBM). About two weeks after the assassination
61 Israeli participants filled out a memory questionnaire, and about 11 months
later they filled it out again and self-assessed their emotional and cognitive
reactions to the assassination, as well as specific properties of their memory;
such as confidence in its accuracy, and the amounts of rehearsals and visual
representations. Quantitative and qualitative data analyses provided a clue as
to what happens to memory of such a traumatic event over a period of almost a

year.

3. Quantitative analysis
Data analysis uncovered a decrement of about 25 percent in FTM accuracy,

and about 36 percent in FBM consistency (Figure 1). The similarity between
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Figure 1: Factual memory accuracy and flashbulb memory con-

sistency over a period of about 11 months
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the two tendencies might indicate similar decrements in resistance to inter-
ference over time (see Er, 2003). FTM-FBM similarity is also evident in the
amount of visual representations and in the (high) level of confidence that the
participants had in memory accuracy. Taken together, these findings seem to
imply that the distinction between FTM and FBM is not empirically valid, and
that they are both stored together in episodic memory, presumably by the same
memory mechanism (see Brown, 1990; Gold, 1992; Neisser et al., 1996).

The 9.11.2001 disaster of the World Trade Center in New York provided
ample opportunities to examine the relative efficacy of FTM and FBM in
terms of memory consistency over time. The results of these examinations are
conflicting. Talarico and Rubin (2003) found similar decrements in memory
consistency for both FTM and FBM. Some authors (Coluccia, Bianco, & Bran-
dimonte, 2006; Curci & Luminet, 2006; Smith, Bibi, & Sheard, 2003; Tekcan,
Ece, Giilgdz, & Er, 2003) found a greater decrement in consistency of FTM
than of FBM, but Shapiro (2006) found the opposite. Employing a different
methodology, Pezdek (2003) also concluded that FTM and FBM are in fact
separate memories. An easy way out of the conundrum of the conflicting data
is to point to methodological differences among the various studies (in terms
of questions asked, length of event-test interval, data coding, etc.). However, in
the final analysis it seems that the issue of the nature of FBM vis-a-vis FTM is
not settled yet.

FTM-FBM similarity also led Nachson and Zelig (2003) to the conclusion
that in the modern world where exposure to live television broadcasts is com-
mon, there is a tendency to respond to broadcasts of traumatic public events as
if they are episodic experiences. As evident by the participants’ responses and
their memory characteristics, they had seemingly reacted to the broadcasts of
the assassination on television as if they had been actually present at the scene
of the crime. Indeed, like any eyewitness to a crime, they remembered not only
the details of the event itself (FTM), but also the personal circumstances in
which they had first learned about the news (FBM).
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4. Qualitative analysis

As a traumatic event, assassination of a Prime Minister is expected to produce
memories with special characteristics. After years of controversy between labo-
ratory- (Clifford & Scott, 1978; Deffenbacher, Bornstein, Penrod, & McGorty,
2004; Loftus & Burns, 1982) and field-researchers (Christianson & Hubinette,
1993; Yuille & Cutshall, 1986) showing negative and positive correlations be-
tween emotionality and memory, respectively, it is now accepted that the mem-
ory of each detail of an emotion-arousing event depends on its levels of emo-
tionality (Chrisitanson, 1992), visual saliency (Chistianson & Loftus, 1991),
and importance for the narrative (Heuer & Reisberg, 1990). Thus, Heuer and
Reisberg found that in recalling emotional experiences, central details (whose
omission impairs the basic narrative) are more accurately remembered than
peripheral details (whose omission does not adversely affect the narrative).
However, the peripheral details which are forgotten are only those that are not
directly related to the course of event or the major character in the story. Burke,
Heuer and Reisberg (1992) further observed that peripheral details associated
with the main characters are better recalled (along with the central details) than
those associated with neutral events, whereas the details which are not directly
related to the emotional event, and those preceding or succeeding it, are re-
membered less well than peripheral details of neutral events.

Studying eyewitnesses’ reports of an armed robbery, Yuille and Cutshall
(1986) found that most inaccurate details referred to the appearance of others
(the robber, the store owner and the eyewitnesses); particularly with respect to
numerical details such as height and weight. Fewer errors appeared in descrip-
tions of the sequence of events, and least appeared in those of objects; particu-
larly the car (model, color). Similarly, Christianson and Hubinette (1993) found
a high rate of accurate reports of a robbery (activity at the scene of the crime,
the weapon used and the robber’s cloths), including contextual information (such
as day and date).

In Zelig and Nachson’s (2007) study the most frequent accurate and inac-
curate details, as well as the omitted items (that were recalled in the first but

not in the second memory test) were recorded. Corroborating previous findings
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Figure 2: Accurate, inaccurate and omitted memory details of

Rabin’s and Amir’s actions

(Christianson & Hubinette, 1993; Clifford & Scott, 1978; Tickner & Pulton,
1975; Yuille & Cutshall, 1986), in the case of Rabin’s assassination there were
more accurate memories for actions performed by or on Rabin than for descrip-
tions and contextual information. This finding is perhaps due to the fact that
attention focusing is impossible during a rapidly unfolding emotion-arousing
event (Tickner & Pulton, 1975). By contrast, the omitted details referred to
actions carried out by persons who were unrelated to Rabin (organizers of the
rally, performers, speakers). Rabin was both familiar and visible - two proper-
ties that are associated with memory accuracy (Christianson & Loftus, 1991;
Davies, 1993). Comparison of the memories of Rabin’s and Amir’s (the
assassin) actions (Figure 2) shows that the rate of accurate memories was
about twice as high for Rabin’s as for Amir’s actions, whereas the opposite was
true for the inaccurate memories (there was virtually no difference in the rate
of omitted actions performed by the two). Clearly, Rabin who was a familiar,
highly visible celebrity drew more attention than Amir who prior to the assas-
sination was totally unknown to the public.

In line with Heuer and Reisberg’s (1990) finding, about a third of the most
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frequent accurately recalled details were considered central to the narrative of
Rabin’s assassination. Most inaccurate (94 %) and omitted (88 %) details were
peripheral.

Numerical details were generally inaccurate (see Christianson & Hubinette,
1993; Loftus, 1996; Yuille & Cutshall, 1986). Usually, these are very difficult
to remember (Christianson & Hubinette, 1993; Loftus, 1996; Yuille & Cutshall,
1986); especially when assessments of time (hours, minutes), distance (meters,
centimeters) and weight (kilograms, grams) are not directly linked to physi-
cal sensations (in daily life these assessments are aided by instruments such
as watches, rulers and weights). Regarding the last explanation, it was found
that general details (date, city, part of the day) were accurately remembered,
whereas specific details (exact times of the assassination, of the death and of its
official announcement) were inaccurately reported.

It is noteworthy that memory characteristics of Rabin’s assassination which
has been repeatedly broadcast, are similar to those found in memories of emo-
tional events to which the participants were exposed only once (Burke et al.,
1992; Christianson & Hubinette, 1993; Christianson & Loftus, 1991; Heuer &
Reisberg, 1990; Yuille & Cutshall, 1986). Previous research on the effect of
repeated exposures to negative emotional events on memory has yielded incon-
sistent data (Conway et al., 1994; Finkenauer et al., 1998; Guy & Cahill, 1999;
Neisser et al., 1996). If the finding of Zelig and Nachson’s (2007) study is rep-
licated, it will support Gold’s (1992) suggestion that only the first encoding has
a lasting effect on memory. Indeed, all accurate details of Rabin’s assassination
were made public at the first hours after the event when the emotions were at
their peak.

The decrement in memory accuracy over about 11 months was accompa-
nied by a decrease in emotionality which is usually involved with memories (see
Davies, 1993). Moreover, the participants’ high emotionality about two weeks
after the assassination might have served as a contextual cue for the associated
memories (see Bower, 1992). This cue was apparently absent about a year later
when emotionality was considerably reduced.

In sum, it appears that multiple exposures to emotion-arousing events do
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not always significantly enhance memory accuracy beyond the effect of the ini-
tial exposure; and that the fate of the encoded details of these events (accurately
or inaccurately remembered, or altogether omitted) depends not only on the
rememberer’s meta-cognitive judgments (of emotionality and narrative impor-
tance), but also on specific stimulus properties (levels of activity, visibility and
familiarity).

Memories of traumatic events tend to be repeatedly rehearsed and memo-
rized, either individually or collaboratively with others. The question is: Are

the two different; and if they are - in what way?

5. Collaborative memory

Collaborative memory is the joint product of two or more individuals who
collaborate in creating a common report of a given stimulus (Weldon, Blair,
& Huebsch, 2000). Effect of collaboration on memory has been tested by
comparing memories of collaborative and nominal groups. A nominal group is
created by pooling together nonredundant details that are individually recalled
by participants whose number equals that of the collaborative group (Basden
et al., 2000). Performance of the collaborative group is thus compared with
its expected performance were the recollection task performed individually. It
has been found that collaborative memories often contain less accurate details
than nominal memories (Basden, Basden, Bryner, & Thomas, 1997; Basden
et al., 2000; Finlay et al., 2000; Weldon & Bellinger, 1997). This finding has
been accounted for in terms of “collaborative inhibition” (Weldon & Bellinger,
1997) which is apparently due to interference in the individual organizational
and retrieval processes by information provided by other members of the group
(Anderson & Nealy, 1996; Roediger & Neely, 1982; Slamecka, 1969); to the
tendency to exert less effort in performance of collaborative than individual
tasks (Karau & Williams, 1993; Latane, Williams, & Harkins, 1979; Taylor,
Peplau, & Sears, 1994); and to the apprehension of a negative feedback on the
part of other group members (Collaros & Anderson, 1969; Dihel & Stroebe,
1987).

Effects of collaboration on memory which has so far been tested under
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experimental, emotionally-neutral conditions, was for the first time tested by
Yaron-Antar and Nachson (2006) on the emotional, well rehearsed memo-
ries of a real-life event. About six years after Rabin’s assassination, 146 par-
ticipants responded to questions regarding the rally, the assassination, the
evacuation and hospitalization, the funeral and the assassin. About half of the
participants were tested individually, and the other half - collaboratively (in
groups of three). In the collaborative groups all decisions were unanimous. The
individual responses given by the three group members were pooled together
so as to form nominal groups. Nominal remembering could potentially produce
multiple responses; e.g., two accurate and one inaccurate responses which were
scored accordingly.

As Figure 3 shows, overall, the nominal memory produced more details
than the collaborative and the individual memories, but the accuracy rate was
higher for the collaborative than for the other two memories. It therefore ap-
pears that the collaborative inhibition affected the incidence, but not the accu-
racy rate of the collaborative memory. The nominal memory was the most pro-
ductive but the least accurate of all memories, whereas the individual memory

was the least productive but almost as accurate as the collaborative memory.
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Figure 3: Total and accurate number of collaborative, nominal

and individual memory details
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This finding is inconsistent with the laboratory findings (Basden et al., 1997;
Basden et al., 2000; Finlay et al., 2000; Weldon & Bellinger, 1997) that demon-
strate the superiority of nominal over collaborative memory (for further details,
see Yaron-Antar & Nachson, 2006).

Nachson and Zelig (2003) tested the individual memory of the assassina-
tion twice; about two weeks and about 11 months after the event. Yaron-Antar
and Nachson’s (2006) study was conducted about six and a half years after the
assassination. Effects of the event-test intervals on memory could therefore be
compared for the individual responses. As the comparison shows, on both tests
the participants in the former study remembered more accurate details than
those in the latter study. Presumably, crucial contextual cues that originally
helped reconstruct the event have been eliminated over time (see Nachson &
Zelig, 2003).

In conclusion, in line with earlier findings on memories of word lists, the
collaborative memory of the assassination of Prime Minister Itzhak Rabin
produced more accurate memories than individual memories. In extending the
laboratory findings regarding memory of neutral stimuli to memory of real-life,
emotion-arousing events, these data provide ecological validity to the phenom-
enon of collaborative remembering.

These findings refer to veridical information that has been delivered to the
participants via the news broadcasts by the mass media. However, in the after-
math of traumatic events veridical information is often mixed with misinforma-
tion. It makes sense to assume that both kinds of information affect memory;
collaborative as well as individual. This hypothesis was systematically investi-

gated in Benjaminova and Nachson’s (2007) study.

6. Misinformation effect

Numerous examples of effects of post-event misinformation on memory have
been reported (see Loftus, 2006). For example, misinformation led participants
to “memorize” that they saw a silo in a rural area when in fact they had not
seen buildings at all; that a white (rather than blue) vehicle was involved in

a car accident; that they had been lost in a shopping mall; and that they were
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hospitalized or had an unusual birthday party (Hyman, Husband, & Billings,
1995; Hyman & Loftus, 1998; Hyman & Pentland, 1996; Loftus, 1993, 1996,
1997; Loftus & Hoffman, 1989; Loftus & Ketcham, 1994; Loftus & Pickrell,
1995; Toland, Hoffman, & Loftus, 1991).

The standard experimental procedure for testing the misinformation effect
is as follows: All participants are first exposed to a given event which is dis-
played by either slides or a videotape. Following the exposure the experimental
group receives written misinformation about some critical details of the event
which the control group does not receive. Finally, all participants are asked to
remember the original event. Usually, memory accuracy of the experimental
group is reduced relative to that of the control group (see Ayers & Reder, 1998;
Loftus, 1979a). Misinformation may also be conveyed by the wording of the
questions asked (Loftus, 1975; Loftus & Palmer, 1974; Loftus & Zanni, 1975;
Shechori, Nachson, & Glicksohn, 2007; Toland et al., 1991). For example,
Ayers and Reder (1998) exposed their participants to a short movie on a car
accident. Half of them were subsequently questioned about the two cars that
smashed into each other, while the others were questioned about the two cars
that hit each other. The former group reported seeing broken glass which in
fact did not appear in the movie at all.

According to the “storage-based impairment hypothesis”, the misinfor-
mation actually replaces the original memory (Ayers & Reder, 1998; Loftus,
1975, 1979a, 1979b, 1993, 1996, 1997; Loftus & Hoffman, 1989) which is
consequently lost. However, according to the “coexistence hypothesis” the two
memories, the original and the false, coexist (Toland et al., 1991), and conse-
quently the original memory might be temporarily inaccessible, but it is not
lost.

Benjaminova and Nachson (2007) examined the effects of misinformation
on collaborative and individual memories of Rabin’s assassination. It was as-
sumed that since the former memory is better than the latter (Yaron-Antar &
Nachson, 2006), it would be less amenable to the influence of misinformation.
One hundred and eighty participants filled out a questionnaire that entailed 22

questions; half referring to veridical information (for example, on what day
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Figure 4: Accurate collaborative, nominal and individual memo-
ries following exposure to veridical information and misinforma-

tiond

of the week was Rabin assassinated?), and the other half - to misinformation
(for example, next to whom was the Prime Minister buried in Har Hamenuchot
cemetery? [in fact, he was buried elsewhere]). One hundred and thirty five par-
ticipants filled out the questionnaire collaboratively and 45 filled them out indi-
vidually. Since Wright and Stroud (1998) and a preliminary study showed that
the misinformation referring to central details is readily detected, all false ques-
tions referred to peripheral details (as defined by Nachson & Zelig, 2003). As
Figure 4 shows, both the veridical and the false details were better recalled
under the collaborative than under the nominal and the individual conditions.
In the past, misinformation effects on memory have been demonstrated
solely on neutral stimuli, such as a word list, a story, or a simulation of a road
accident which does not evoke emotions as much as a real accident does (e.g.,
Ayres & Reder, 1998; Dalton & Daneman, 2006; Hyman & Loftus, 1998; Lof-
tus, 1975, 1979a, 1979b; 1993, 1996, 1997; Schooler & Loftus, 1993; Toland
et al., 1991). Benjaminova and Nachson (2007) were able to show, for the first

time, that misinformation may also affect memory of real-life emotional events
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to which the participants have been repeatedly exposed. However, because the
questionnaire focused exclusively on peripheral details, it is possible that this
effect is limited only to this particular category. This conclusion is consistent
with the “weapon-focus effect” (Christianson, 1992; Christianson & Loftus,
1990; Kramer, Buckhout, & Eugenio, 1990; Loftus, Loftus, & Messo, 1987;
Yuille & Cutshall, 1986) which postulates that during a traumatic event (such
as an armed robbery) the observer’s attention is exclusively drawn to the cen-
tral, emotion-arousing details of the event (such as the weapon in the robber’s
hand) while disregarding its peripheral details. Consequently, the memory of
the weapon is accurate, whereas that of the robber’s face and other details is
impaired. Under such circumstances memory might be distorted by misinfor-
mation.

In Benjaminova and Nachson’s (2007) study misinformation clearly ad-
versely affected more the individual than the collaborative memory. This
finding is consistent with earlier data (e.g., Ayers & Reder, 1998; Barnier &
McConkey, 1992; Loftus, 1975, 1979a, 1979b, 1996, 1997; Toland et al.,
1991) showing that exposure to misinformation brings about more reports of
misinformation by individual than by collaborative participants. Most recently,
Dalton and Daneman (2006) further found that misinformation affects mostly
peripheral individual memories. It appears that the participants were worried
about reporting inaccurate details of the event, perhaps because of evaluation
apprehension on the part of the group members (see Collaros & Anderson,
1969), and in case of doubt they preferred a non-response to an erroneous re-
sponse. Corroborating previous studies on the memory of Rabin’s assassination
(Nachson & Zelig, 2003; Yaron-Antar & Nachson, 2006; Zelig & Nachson,
2007), Benjaminova and Nachson (2007) indeed found that recall of the assas-
sination was characterized by many errors of omission, but only by a few er-
rors of commission.

Analysis of the individual reports showed that following exposure to misin-
formation the participants’ original memories did not get lost. The participants’
answers were inaccurate only in response to questions that contained misinfor-

mation. Answers to questions that contained veridical information were accu-
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rate. Corroborating Paterson and Kemp’s (2006) finding, this result is clearly
inconsistent with the “storage-based impairment hypothesis” which postulates
that misinformation causes the original memory to get lost, but it is consistent
with the “coexistence hypothesis” which postulates that the two versions of an
event may coexist in memory.

However, as McCloskey and Zaragoza (1985) showed, post-event misinfor-
mation neither changes the original memory of a given event, nor makes it in-
accessible. In-fact, it does not affect the original memory at all, and the effects
that had been previously reported (e.g., Loftus, 1975, 1979a, 1979b, 1993,
1996, 1997; Morton, Hammersley, & Bekerian, 1985; Toland et al., 1991) are
a methodological artifact of the standard testing procedure which creates a
bias to accept the misinformation without ever storing the original informa-
tion. Moreover, under the standard procedure the participants are influenced
by experimental demand characteristics. Thus, when the participants remem-
ber equally well both the original information and the misinformation, they
tend to report the latter because it is usually being delivered by a trustworthy
experimenter whom the participants wish to please (for a compromise among
the various hypotheses, see Loftus, 2006). However, since in Benjaminova
and Nachson’s (2007) study the participants filled out the questionnaire anony-
mously, it is more likely that their memories were affected by impaired access
to the original memory than by demand characteristics.

Assuming that the two kinds of memory, the veridical and the false, are
encoded in memory, it seems plausible to account for the tendency to retrieve
the misinformation rather than the veridical information in terms of Morton et
al.’s (Abeles & Morton, 1999; Morton et al., 1985) “headed records theory”.
According to this theory, information is represented by individual memory
records each of which is accessible by a specific heading that entails coded
information on its content. Memory search begins by a description of the rel-
evant accessible information, and it is accomplished by matching the heading
with the description. Misinformation affects memory when the record of the
original memory is inaccessible relative to that of the misinformation that fol-

lows (Morton et al., 1985). Accordingly, when the question in Benjaminova
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and Nachson’s (2007) study was veridical it was matched with the description
of the assassination, and once matched the record was accessible. However,
when the question was false, the record was inaccessible, and consequently a
misinformation effect appeared.

Finally, it is noteworthy that the rate of accurate memories of Rabin’s as-
sassination as found in Benjaminova and Nachson’s (2007) study that was con-
ducted about eight years after the event (26.95 %) is reduced relative its rate
(39.59 %) about a year after the assassination (Nachson & Zelig, 2003), but is
similar (28.72 %) to that obtained about six years after the event (Yaron-Antar

& Nachson, 2006). That means that over the years memory accuracy stabilizes.

7. Conclusion

Taken together, the four studies on the memory of Rabin’s assassination not
only highlight some pertinent psychological aspects of this specific traumatic
event, but also shed light on memories of emotion-arousing events in general,
as well as on theoretical issues currently debated by students of memory. In
particular, the nature of flashbulb and collaborative memories, and the effects
of post-event misinformation on memory of Rabin’s assassination have been
systematically investigated, and the data obtained were compared to those re-
ported in experimental studies on memory of neutral stimuli. The findings of
this series of studies may therefore contribute also to the ongoing discussion of

the nature of laboratory versus field studies on memory.

References

Abeles, P., & Morton, J. (1999). Avoiding misinformation: Reinstating target
modality. The Quarterly Journal of Experimental Psychology, 524, 581-
592.

Anderson, M. C., & Nealy, J. H. (1996). Interference and inhibition in memory
retrieval. In E. L. Bjork & R. A. Bjork (Eds.), Memory (pp. 237-313). San
Diego, CA: Academic Press.

Ayres, M. S., & Reder, L. M. (1998). A theoretical review of the misinfor-

mation effect: Prediction from an activation based memory model. Psy-

36



2. Memory of a public traumatic event

chonomic Bulleting & Review, 5, 1-21.

Barnier, A., J., & McConkey, K. M. (1992). Reports of real and false memo-
ries: The relevance of hypnosis, hypnotizability, and context of memory
test. Journal of Abnormal Psychology, 101, 521-527.

Basden, B. H., Basden, D. R., Bryner, S., & Thomas, R. L. (1997). A compari-
son of group and individual remembering: Does collaboration disrupt re-
trieval strategies? Journal of Experimental Psychology: Learning, Memory
and Cognition, 23, 1176-1191.

Basden, B. H., Basden, D. R., & Henry, S. (2000). Costs and benefits of collab-
orative remembering. Applied Cognitive Psychology, 14, 497-507.

Benjaminova, M., & Nachson, 1. (2007). Misinformation effect on individual
and collaborative remembering of emotional events: The case of Prime Min-
ister Rabin’s assassination. Manuscript in preparation.

Bohannon, J. N., & Symons, V. L. (1992). Flashbulb memories: Confidence,
consistency and quantity. In E. Winograd & U. Neisser (Eds.), Affect and
accuracy in recall (pp. 65 - 91). New York: Cambridge University Press.

Bower, G. H. (1992). How might emotions affect learning? In S. A. Christian-
son (Ed.), The handbook of emotion and memory: Research and theory (pp.
3-31). Hillsdale, NJ: Erlbaum.

Brown, N. R. (1990). Organization of public events in long-term memory.
Journal of Experimental Psychology: General, 119,297-314.

Brown, R., & Kulik, J. (1977). Flashbulb memories. Cognition, 5, 73-99.

Burke, A., Heuer, F., & Reisberg, D. (1992). Remembering emotional events.
Memory and Cognition, 20, 277-290.

Christianson, S. A. (1989). Flashbulb memories: Special, but not so special.
Memory and Cognition. 17, 435- 443.

Christianson, S. A. (1992). Emotional stress and eyewitness memory: A critical
review. Psychological Bulletin, 112, 284-309.

Christianson, S. A., & Hubinette, B. (1993). Hands up! A study of witnesses
emotional reactions and memories associated with bank robberies. Applied
Cognitive Psychology, 7, 365-379.

Christianson, S. A., & Loftus, E. F. (1990). Some characteristics of people’s

37



Contemporary issues of brain, communication and education in psychology

traumatic memories. Bulletin of the Psychonomic Society, 28, 195-198.

Christianson, S. A., & Loftus, E. F. (1991). Remembering emotional events:
The fate of detailed information. Cognition & Emotion, 5, 81-108.

Clifford, B. R., & Scott, J. (1978). Individual and situational factors in eyewit-
ness testimony. Journal of Applied Psychology, 63, 352-359.

Collaros, P. A., & Anderson, L. R. (1969). Effect of perceived expertness upon
creativity of members of brainstorming groups. Journal of Applied Psychol-
0gy, 53, 159-163.

Coluccia, E., Bianco, C., & Brandimonte, M. A. (2006). Dissociating veridical-
ity, consistency, and confidence in autobiographical and event memories for
the Columbia shuttle disaster. Memory, 14, 452-470.

Conway, M. A., Anderson, S. J., Larsen, S. F., Donnelly, C. M., McDaniel, M. A.,
McClelland, A. G. R., et al. (1994). The formation of flashbulb memories.
Memory and Cognition, 22, 326-343.

Curci, A., & Luminet, O. (2006). Follow-up of a cross-national comparison on
flashbulb and event memory for the September 11th attacks. Memory, 14,
329-344.

Dalton, A. L., & Daneman, M. (2006). Social suggestibility to central and pe-
ripheral misinformation. Memory, 14, 486-601.

Davies, G. M. (1993). Witnessing events. In G. M. Davies & R. H. Logie (Eds.),
Memory in everyday life (pp. 367-401). Amsterdam: North-Holland.

Deffenbacher, K. A., Bornstein, B. H., Penrod, S. D., & McGorty E. K. (2004).
A meta-analytic review of the effects of high stress on eyewitness memory.
Law and Human Behavior, 28, 687-706

Diehl, M., & Stroebe, W. (1987). Productivity loss in brainstorming groups:
Toward the solution of a riddle. Journal of Personality and Social Psychol-
ogy, 53,497-509.

Er, N. (2003). A new flashbulb memory model applied to the Marmara earth-
quake. Applied Cognitive Psychology, 17, 503-517.

Finkenauer, C., Luminet, O., Gisle, L., El-Ahmadi, A., & Filipopot, P. (1998).
Flashbulb memories and the underlying mechanisms of their formation: To-

ward an emotional-integrative model. Memory and Cognition, 26, 516-531.

38



2. Memory of a public traumatic event

Finlay, F., Hitch, G. J., & Meudell, P. R. (2000). Mutual inhibition in collabora-
tive recall: Evidence for a retrieval-based account. Journal of Experimental
Psychology. Learning, Memory and Cognition, 26, 1556-1567.

Gold, P. E. (1992). A proposed neurological basis for regulating memory stor-
age for significant events. In E. Winograd, & U. Neisser (Eds.), Affect and
accuracy in recall (pp. 141-162). New York: Cambridge University Press.

Guy, S. C., & Cahill, L. (1999). The role of overt rehearsal in enhanced con-
scious memory for emotional events. Consciousness & Cognition, 8, 114-
122.

Heuer, F., & Reisberg, D. (1990). Vivid memories of emotional events: The ac-
curacy of remembered minutiac. Memory and Cognition, 18, 496-506.

Hyman Jr,, I. E., Husband, T. H., & Billings, F. J. (1995). False memories of
childhood experiences. Applied Cognitive Psychology, 9, 181-197.

Hyman Jr., I. E., & Loftus, E. F. (1998). Errors in autobiographical memory.
Clinical Psychology Review, 18, 933-947.

Hyman Jr., 1. E., & Pentland, J. (1996). The role of mental imagery in the cre-
ation of false childhood memories. Journal of Memory and Language, 35,
101-117.

Karau, S. J., & Williams, K. D. (1993). Social loafing: A meta-analytic review
and theoretical integration. Journal of Personality and Social Psychology,
65, 681-706.

Kramer, T. H., Buckhout, R., & Eugenio, P. (1990). Weapon focus, arousal, and
eyewitness memory: Attention must be paid. Law and Human Behavior, 14,
167-184.

Larsen, S. F. (1992). Potential flashbulbs: Memories of ordinary news as the
baseline. In E. Winograd, & U. Neisser (Eds.), Affect and accuracy in recall
(pp- 32-64). New York: Cambridge University Press.

Latane, B., Williams, K., & Harkins, S. (1979). Many hands make light the
work: The causes and consequences of social loafing. Journal of Personality
and Social Psychology, 37, 822-832.

Lewandowsky, S., Stritzke, W. G. K., Oberauer, K., & Morales, M. (2005).

Memory for fact, fiction, and misinformation: The Iraq war 2003. Psycho-

39



Contemporary issues of brain, communication and education in psychology

logical Science, 16, 190-195.

Loftus, E. F. (1975). Leading questions and the eyewitness report. Cognitive
Psychology, 7, 560-572.

Loftus, E. F. (1979a). Eyewitness testimony. Cambridge, MA: Harvard Univer-
sity Press.

Loftus, E. F. (1979b). Reactions to blatantly contradictory information. Memo-
ry and Cognition, 7, 368-374.

Loftus, E. F. (1993). The reality of repressed memories. American Psycholo-
gist, 48, 518-537.

Loftus, E. F. (1996). Eyewitness testimony. Cambridge, MA: Harvard Univer-
sity Press.

Loftus, E. F. (1997). Creating false memories. Scientific American, 277 (March),
70-75.

Loftus, E. F. (2006). Planting misinformation in the human mind: A 30-year in-
vestigation of the malleability of memory. Learning and Memory, 12, 361-
366.

Loftus, E. F., & Burns, T. E. (1982). Mental shock can produce retrograde am-
nesia. Memory and Cognition, 10, 318-323.

Loftus, E. F., & Hoffman, H. G. (1989). Misinformation and memory: The cre-
ation of new memories. Journal of Experimental Psychology: General, 118,
100-104.

Loftus, E. F., & Ketcham, K. (1994). The myth of repressed memory. New
York: St. Martin’s Press.

Loftus, E. F., Loftus, G. R., & Messo, J. (1987). Some facts about “weapon fo-
cus”. Law and Human Behavior, 11, 55-62.

Loftus, E. F., & Palmer, J. C. (1974). Reconstruction of automobile destruc-
tion: An example of the interaction between language and memory. Journal
of Verbal Learning & Verbal Behavior, 13, 585-589.

Loftus, E. F., & Pickrell, J. E. (1995). The formation of false memories. Psy-
chiatric Annals, 25, 720-725.

Loftus, E. F., & Zanni, G. (1975). Eyewitness testimony: The influence of the
wording of a question. Bulletin of the Psychonomic Society, 5, 86-88.

40



2. Memory of a public traumatic event

McCloskey, M., Wible, C. G., & Cohen, N.J. (1988). Is there a special flash-
bulb memory mechanism? Journal of Experimental Psychology: General,
117,171-181.

McCloskey, M., & Zaragoza, M. (1985). Misleading postevent information and
memory for events: Arguments and evidence against memory impairment
hypothesis. Journal of Experimental Psychology: General, 114, 1-16.

Morton, J., Hammersley, R. H., & Bekerian, D. A. (1985). Headed records: A
model for memory and its failures. Cognition, 20, 1-23.

Nachson, 1., & Zelig, A. (2003). Flashbulb and factual memories: The case of
Rabin’s assassination. Applied Cognitive Psychology, 17, 519-531.

Neisser. U. (1982). Snapshots or benchmarks? In U. Neisser (Ed.), Memory ob-
served: Remembering in natural contexts (pp. 43-48). San Francisco: Free-
man.

Neisser U., & Harsch, N. (1992). Phantom flashbulbs: False recollections of
hearing the news about Challenger. In E. Winograd, & U. Neisser (Eds.),
Affect and accuracy in recall (pp. 9-32). New York: Cambridge University
Press.

Neisser, U., Winograd, E., Bergman, E. T., Shreiber, C. A., Palmer, S. E., &
Weldon, M. S. (1996). Remembering the earthquake: Direct experience vs.
hearing the news. Memory, 4, 337-357.

Paterson, H. M., & Kemp, R. L. (2006). Comparing methods of encountering
post-event information: The power of co-witness suggestion. Applied Cog-
nitive Psychology, 20, 1083-1099.

Pezdek, K. (2003). Event memory and autobiographical memory for the events
of September 11, 2001. Applied Cognitive Psychology, 17, 1033-1045.

Pillemer, D, B. (1984). Flashbulb memories of the assassination attempt on
President Reagan. Cognition, 16, 63-80.

Roediger, H. L., & Neely, J. H. (1982). Retrieval blocks in episodic and seman-
tic memory. Canadian Journal of Psychology, 36, 213-242.

Rubin, D. C., & Kozin, M. (1984). Vivid memories. Cognition, 16, 81-95.

Schooler, J. W., & Loftus, E. F. (1993). Multiple mechanisms mediate individ-

ual differences in eyewitness accuracy and suggestibility. In J. M. Puckett,

41



Contemporary issues of brain, communication and education in psychology

& H. W. Reese (Eds.), Mechanisms of everyday cognition (pp. 177-203).
Hove, UK: Erlbaum.

Shechori, M., Nachson, 1., & Glicksohn, Y. (2007). Effects of stereotype and
suggestion on memory. Manuscript submitted for publication.

Schmolck, H., Buffalo, E. A., & Squire, L. R. (2000). Memory distortions de-
velop over time: Recollections of the O.J. Simpson trial verdict after 15 and
32 months. Psychological Science, 11, 39-45.

Shapiro, L. (2006). Remembering September 11th: The role of retention inter-
val and rehearsal on flashbulb and event memory. Memory, 14, 129-147.

Slamecka, N. J. (1969). Testing for associative storage in multitrial free recall.
Journal of Experimental Psychology, 81, 557-560.

Smith, M. C., Bibi, U., & Sheard, D. E. (2003). Evidence for the differential
impact of time and emotion on personal and event memories for September
11, 2001. Applied Cognitive Psychology, 17, 1047-1055.

Talarico, J. M., & Rubin, D. C. (2003). Confidence, not consistency, character-
izes flashbulb memories. Psychological Science, 14, 455-461.

Talarico, J. M., & Rubin, D. C. (2007). Flashbulb memories are special after
all; in phenomenology, not accuracy. Applied Cognitive Psychology, 21,
557-578.

Taylor, S. E., Peplau, L. A., & Sears, D. O. (1994). Social psychology (8th ed.).
Englewood Cliffs, NJ: Prentice Hall.

Tekcan, A.L., Ece, B., Giilgdz, S., & Er, N. (2003). Autobiographical and event
memory for 9/11: Changes across one year. Applied Cognitive Psychology,
17,1057-1066.

Tickner, A. H., & Poulton, E. C. (1975). Watching for people and actions. Er-
gonomics, 18, 35-51.

Toland, K., Hoffman, H., & Loftus, E. F. (1991). How suggestion plays tricks
with memory. In J. F. Schumaker (Ed.), Human suggestibility: Advances in
theory, research, and application (pp. 235-252). New York: Routledge.

Vinitzky-Seroussi, V. (1998). “Jerusalem assassinated Rabin and Tel Aviv com-
memorated him”: Rabin memorials and the discourse of national identity in
Israel. City and Society, 11, 1-21.

42



2. Memory of a public traumatic event

Vinitzky-Seroussi, V. (2001). Commemorating narratives of violence: The
Yitzhak Rabin’s memorial day in Israeli schools. Qualitative Sociology, 24,
245-268.

Vinitzky-Seroussi, V. (2002). Commemorating a difficult past: Yitzhak Rabin’s
memorials. American Sociological Review, 67, 30-51.

Weldon, M. S., & Bellinger, D. D. (1997). Collective memory: Collaborative
and individual processes in remembering. Journal of Experimental Psychol-
ogy. Learning, Memory and Cognition, 23, 1160-1175.

Weldon, M. S., Blair, C., & Huebsch, P. D. (2000). Group remembering: Does
social loafing underlie collaborative inhibition? Journal of Experimental
Psychology. Learning, Memory and Cognition, 26, 1568-1577.

Winograd, E., & Killinger, W. A., Jr. (1983). Relating age at encoding in early
childhood to adult recall: Development of flashbulb memories. Journal of
Experimental Psychology: General, 112,413- 422.

Wright, D. B. (1993). Recall of the Hillsborough disaster over time: Systematic
biases of ‘flashbulb’ memories. Applied Cognitive Psychology, 7, 129-138.
Wright, D. B., & Stroud, J. N. (1998). Memory quality and misinformation
for peripheral and central objects. Legal and Criminological Psychology, 3,

273-286.

Yaron-Antar, A., & Nachson, I. (2006). Collaborative remembering of emo-
tional events: The case of Rabin’s assassination. Memory, 14, 46-56.

Yuille, J. C., & Cutshall, J. L. (1986). A case study of eyewitness memory of
crime. Journal of Applied Psychology, 71,291-301.

Zelig, A., & Nachson, 1. (2007). Accurate and inaccurate memories of a trau-
matic public event: Prime Minister Rabin’s assassination. Manuscript sub-

mitted for publication.

43






3. Pronunciation of low-frequency irregu-
lar words in estimating premorbid intel-
ligence

Che Kan Leong and Jun Yamada

Abstract

Recently, McGurn et al. (2004) confirmed that the pronunciation of the low
frequency and irregular words in the National Adult Reading Test (NART) is
preserved in adult patients with dementia and NART provides a good estimate
of premorbid intelligence of these patients. We attempted to answer these in-
triguing questions by examining the phonological structure of NART words,
particularly the optimality of the demisyllables constituting these words. Fol-
lowing Clement (1990), we found the initial and final demisyllables of NART
words are near optimal in sonority dispersion as compared with some regularly
spelled counterparts. The near optimality of NART words may facilitate their
retrieval and become part of “crystallized intelligence”. We further invoked
the concept of word reading as paired-associate learning to explain the unique
visual-verbal contribution to irregular word reading. We speculated that the
pronunciation of NART-like low frequency Japanese kanji words or Chinese
characters with optimal speech forms may also be preserved in Japanese or

Chinese dementia patients and may correlate with premorbid intelligence.
Key words: National Adult Reading Test (NART), optimality of demisyllables,

phonological structure of NART words, premorbid intelligence in dementia,
word reading as paired-associate learning,
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1. Introduction

It is no exaggeration to say that Professor Takeshi Hatta has played an impor-
tant leadership role in the development of psychology as an academic disci-
pline in Japan these thirty years. We have no doubt that he will continue to do
so. It is a privilege and an honor for both authors to be asked to contribute a
paper to help celebrate Professor Hatta’s Sixtieth Birthday. Rather than writ-
ing just a congratulatory message, we thought it more meaningful to append a
small note on our reactions to a paper on estimating premorbid intelligence in
adult patients from low-frequency irregular words in English from the well-
known National Adult Reading Test (Nelson, 1991). The phenomenon puzzles
us and other researchers (e.g., Detterman, 2004). We feel the topic in an area of
neuropsychology reflects part of the many interests and contributions of Pro-
fessor Hatta and hope our note will promote further debate and research among
colleagues.

Many complimentary remarks can be made about the important achieve-
ments of Takeshi Hatta. Suffice it to state his research interests are many and
varied: The processing of Japanese kanji and kana, functional cerebral lateral-
ity and more recently organizational psychology of which he is the founder and
Editor-in-Chief of the Journal of Human Environmental Studies.

One of the authors (CKL) first met Takeshi at a Chinese/Asian Language
conference in Hong Kong in the early 1980s or late 1970s. Takeshi and CK
subsequently met a number of times on similar occasions and also during
CK’s visit to his neuropsychology lab at Osaka University of Education. It was
where he conducted many of his visual-half field studies and CK at that time
was interested in the auditory counterpart of dichotic listening experiments,
both techniques being used to infer functional cerebral laterality. These behav-
ioral studies using visual-half fields and dichotic listening paradigms were long
before the days of fMRI, ERP and other neurobiological studies of the brain.
CK was amazed that the number of papers that Takeshi published in prestigious
journals such as Cortex relied on just one tachistoscope! This goes to show that
research is the product of hard work, good ideas, asking the right questions and

of course sophisticated instrumentation helps and often is essential these days.
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Takeshi simply goes ahead and does what he considers to be right, to help
promote the field of psychology and to mentor young scholars. The founding
of the Journal of Human Environmental Studies is a case in point when he saw
the need several years ago and had the courage and tenacity to start the Journal
from scratch. Now it is going into the sixth year of publication and by all ac-
counts is thriving. May we wish Takeshi many years of equally productive re-
search and writing for the benefit of psychology and the younger generation of
scholars and researchers. On a personal note we also wish Takeshi and Setsuko

Hatta many years of longevity and happiness.

2. Estimating pre-morbid intelligence from NART

We now wish to append this small note on clinical neuropsychology by way
of sharing our puzzlement. It was the second author (JY) who first raised the
issue on reading the paper by McGurn, Starr, Topfer, Pattie, Whiteman, Lem-
mon et al. (2004) on estimating intelligence in patients with dementia from the
National Adult Reading Test (NART) and it was JY who did much of the coop-
erative work. NART is “specifically designed to provide a means of estimating
the premorbid intelligence levels of adult patients suspected of suffering from
intellectual deterioration” (Nelson, 1991, p.1; Ryan & Paolo, 1992). The NART
has also been adapted for North American population as North American Adult
Reading Test (NAART or NART-R) (Blair & Spreen, 1989; see also Spreen &
Strauss, 1998).

Since its early version (Nelson & O’Connell, 1978) NART has been shown
to be a reasonably good indicator of premorbid intellectual ability. It has also
been shown that in moderate to severe levels of dementia there is a deteriora-
tion in NART performance (Patterson, Graham, & Hodges, 1994), and NART
performance is influenced by severity of dementia (Taylor, 1999). The reading
test also tends to underestimate the intelligence levels of patients with mild de-
mentia with some accompanying linguistic deficits (Stebbins, Gilley, Wilson,
Bernard, & Fox, 1990). Recently, McGurn et al. (2004) demonstrated that the
correlation between NART scores at about age 80 and IQ at age 11 was similar

in people with and without dementia, thereby further confirming that the NART
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(composed of low-frequency irregular words such as aisle, psalm, campanile)
can be used to estimate premorbid intellectual ability in dementia. When con-
trolling for age 11 1Q scores, mean NART scores did not differ in healthy and
demented people, thus demonstrating the utility of NART as an instrument in
the assessment of cognitive impairment in adult patients.

This finding by McGurn et al. (2004) is intriguing because all of the NART
test words are irregular words and most are low-frequency words. Puzzling
questions as posed by Detterman (2004) thus remain as to: (1) Why pronuncia-
tion of irregular words is preserved in dementia and (2) Why it is highly cor-
related with premorbid intelligence. We attempt to answer these vexing ques-

tions by examining some psycholinguistic characteristics of the NART words.

3. Method

The NART words appear to have at least three important psycholinguistic char-
acteristics: (1) All the words are relatively short, mostly one to three syllables
in length, (2) Most are low-frequency words, and (3) Most appear to be rela-
tively easier to learn due to their phonological quality. The first is a character-
istic feature of this test which was specifically designed “to avoid the possible
adverse effects of stimulus complexity on the reading of dementing subjects”
(Nelson, 1991, p. 2). The second can easily be verified by utilizing the Carroll,
Davis, and Richman (1971) corpus, which has some 87,000 word types from
about 5,000,000 graphic words of running text, and the Francis and Kucera
(1982) corpus, which is based on about 1,000,000 graphic words of running
text.

The third question involves word learning and processing, and needs some
psycholinguistic explanation. Learning to read words, especially irregular (or
exception) words, can be taken as a special case of paired-associate learning
(Hulme, Goetz, Gooch, Adams, & Snowling, 2007; Treiman & Baron, 1983).
In the case of irregular words used in the NART, one may well pay attention
to the orthographic complexity of the stimulus items, e.g., ache and thyme, but
the paired-associate learning theory suggests that the familiarity, meaningful-

ness, and pronounceability of the response items, i.e., /eik/ and /taim/, are far
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more important (Underwood & Schulz, 1960). Given this hypothesis, the ques-
tion to ask is if most of the 50 NART words consist of easier words then one
may imagine if the phonological cues of these words are generally optimal in
terms of phonological structure. We thus attempted to measure the quality of
the phonology of the NART words.

One way to measure such quality is to examine the degree of optimality of
syllables, demisyllables in particular, which compose the NART words. Given
a syllable CCCVCCC, where C designates a consonant and V a vowel, a demi-
syllable is defined as CCCV or VCCC, i.e., a maximal sequence of tautosyllab-
ic segments of the form containing a vowel V. Clement (1990) formulated the
Sonority Dispersion Principle to show the degree of distance from the optimal
syllable based on the Core Syllabification Principle. The Core Syllabification
Principle states, “Given P (an unsyllabified segment) adjacent to Q (a syllabi-
fied segment), if P is lower in sonority rank than Q, adjoin it to the syllable
containing Q (iterative)” (Clement, 1990, p. 317). A measure of dispersion D
of the distances in sonority rank d between the pairs of segments in a demisyl-
lable is defined as:

U
Pz
where di is the distance in sonority rank between each ith pair of segments in
the demisyllable, and m is the number of pairs in the demisyllable. The well-
formedness of a syllable is indicated by D values such that for the initial de-
misyllable, the smaller the D value is, the more optimal it is, and for the final
demisyllable, the larger the value is, the more optimal it is.

All the D values of basic demisyllables are available in Clement. We used
these values to show how optimal the demisyllables of the NART words are.
For example, the word thyme /taym/ is composed of the initial demisyllable /ta/
OV and the final demisyllable /aym/ VGN, where O designates an obstruent, G
a glide, and N a nasal, and the D for the initial demisyllable is 0.06 and that for
the final is 1.36. These values indicate that both the initial and final demisyl-
lable are near optimal. Our working hypothesis is that the demisyllables of the
NART words may be better than those of their regularly spelled counterparts.
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Since word frequency is considered a critical variable which affects lexical
learning and processing, we could use words whose frequencies are compa-
rable to the frequencies of the NART words as control words. Specifically, con-
trolling for number of syllables and parts of speech, we chose two words per
one NART word, which are ranked around the NART word in the Carroll et al.
(1971) word frequency rank list. (The rank list of the Francis & Kucera corpus
is too short to be useful; so is that of the British National Corpus (Leech, Ray-
son, & Wilson, 2001). As an example, the NART word psalm with a frequency
of 6 has a D value for the initial demisyllable of .06 and a D value for the final
demisyllable of .11. The two control words with comparable frequency are:
pep with a frequency of 8 and a D value for the initial demisyllable of .06 and
a D value for the final demisyllable of .06; and throb with a frequency of 6 and
a D value for the initial demisyllable of .56 and a D value of the final demisyl-
lable of .06.

4. Results

The first finding was that the NART words by and large consisted of low-
frequency or very rare words. Of the 50 NART words, only 20 words (27
words if derived forms included) were found in the Carroll et al. (1971) corpus.
The mean printed frequency of these 20 words were 29.1 but if the “outlier”
first word “chord” with a frequency of 303 was excluded the frequency of the
remaining 19 words dropped to 14.68. Similarly, 30 words were found in the
Francis and Kucera (1982) corpus, and there were 19 words whose frequency
counts were more than one.

With regard to the quality of phonological structure of the NART words,
results were not straightforward because of the rarity of many of the words. We
had 18 words out of the 50 for which we could adequately select control words
from the Carroll et al. corpus and then compared their mean D values. Table 1
shows the main results.

The mean D value of the initial demisyllables of the first syllables tended to
be smaller for the NART words (M = 0.22) than for the controls (M = 0.38), t (17)
= 1.67, p < .06 (one-tailed), and the mean D value of the final demisyllables
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Table 1: Mean D values (SDs) of the initial and final demisyl-
lables for the NART and control words

NART words Controlled words

1st syllable (n = 18)

Initial 0.22 (0.35) 0.38(0.36)

Final 1.33(0.71) 0.55 (0.61)
2nd syllable (n = 8)

Initial 0.26 (0.37) 0.32(0.35)

Final 0.89 (0.36) 0.62 (0.47)
3rd syllable (n = 1)

Initial 0.25 (0) 1.00 (0.43)

Final 1.00 (0) 0.62 (0.44)

of the first syllables was significantly larger for the NART words (M = 1.33)
than for the controls (M = 0.55), t (17) = 4.62, p < .0001 (one-tailed), thereby
suggesting that the first syllables of the NART words are phonologically more
optimal than those of the controls. (Note that 9 of the 18 words were monosyl-
labic words which also exhibited essentially the same tendency.)

For the remaining 32 rare words, the mean D values were 0.39 (SD = 0.41)
and 0.80 (SD = 0.48) for the initial and final demisyllables of the first syllables (n
=32); 0.39 (SD = 0.43) and 0.59 (SD = 0.45) for the second syllables (n = 29);
0.39 (SD =0.41) and 0.80 (SD = 0.58) for the third syllables (n = 17); and 0.49
(SD = 0.44) and 0.63 (SD = 0.43) for the fourth syllables (n = 7), respectively.
These values were comparable to those of low-frequency control words (see
Table 1).

5. Discussion

We have shown the following. (1) Most of the NART words are relatively short
(29 of the 50 words with 6 letters or less) and of very low-frequency (20 words
with available printed frequency from Carroll et al., 1971, average 29.1 or
14.68 after excluding the outlier word “chord”). (2) Although the orthographic
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forms of the NART words appear very complicated, their phonological struc-
ture is rather better-formed than that of their regularly spelled counterparts.
These findings certainly allow for several interpretations. The interpretation we
prefer is the following.

Learning to read these NART words should not be very difficult following
the principle of paired-associate learning which states that the more pronounce-
able the response item is, the easier the paired-associate learning becomes (Un-
derwood & Schulz, 1960). Consistent with this notion is the recent study by
Hulme, Goetz, Gooch, Adams, and Snowling (2007) from two experiments ex-
amining three paired-associate tasks (visual-verbal, visual-visual, and verbal-
verbal) in single word, nonword reading and phonemic awareness in seven- to
eleven-old typical readers. Of particular relevance to our study is the finding
that the cross-modal visual-verbal paired-associate learning, compared with the
within-mode pair-associate learning, contributed unique variance to irregular
word reading and single word reading. Together with phonemic awareness,
visual-verbal associate learning was shown to play an important role in learn-
ing to read. The plausible explanation is that the cross-modal visual-verbal
paired-associate learning requires memory representation of graphemic shapes
and thus adds another component in learning to read in addition to phonemic
awareness. This cross-modal learning goes beyond the learning of visual or
phonological representation in relation to reading (Hulme et al., 2007).

Why is pronunciation of low-frequency irregular words preserved in de-
mentia? It is plausible that once relatively easy written words have been ac-
quired, they become part of “crystallized intelligence” which is difficult to lose
(Horn & Cattell, 1967). These crystallized words are easily retrieved especially
when the first syllables are phonologically optimal. We add here that the im-
portance of word-initial speech-sound cues has been shown to help both apha-
sic patients (Goodglass, 1980) and normal people (Goodglass & Wingfield,
1997) in retrieving or naming words, and that crystallized words such as the
NART words are less vulnerable not only to age changes but also to dementia,
aphasia, and normal TOT (tip-of-the-tongue) phenomena. It is also possible

that the semantic memory system which is critical to reading exception words
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is only partially impaired in patients with mild and moderate dementia, thus
making the oral reading of NART words less vulnerable to impairment (Patter-
son, Graham, & Hodges, 1994).

Secondly, why does pronunciation of irregular words correlate highly with
premorbid intelligence? We propose that it is not because the ability to read ir-
regular words is inherently associated with intelligence. It is because reading
ability, reading experience, and intelligence are highly correlated with one an-
other and thus the ability to read irregular words is correlated with intelligence
via reading experience which helps readers learn low-frequency or rare words
such as the NART words. The learnt words are soon preserved in the readers'
mental lexicon.

Although this second conclusion may strike us as less dramatic, it would
not invalidate the NART as a tool to assess demented and possibly alexic pa-
tients’ premorbid intelligence. We need to examine more rigorously the limita-
tions and possibilities of the NART, however. For example, we did not examine
imageability of the NART words where the orthography to phonology map-
ping is not strong. There is evidence of interaction between imageability and
regularity where imageability facilitates the naming of low-frequency words
(Strain & Herdman, 1999). However, our close observations suggest that many
of the NART words have moderate imageability values. If such is the case, that
would also be a contributing factor to the learning and processing of the words
in childhood and adolescence. There are also doubts about the validity of the
NART as a comparator of premorbid functioning in dementia even though its
usefulness in estimating the lower limit of premorbid IQ is recognized (Beardsall
& Huppert, 1997; Stebbins et al., 1990). To remedy this, there is the suggestion
that NART should be used in conjunction with demographic information such
as education, age, ethnicity and occupation to booster its effectiveness (Spreen
& Strauss, 1998).

Also of interest is the generality of the NART. Specifically, we ask if the
NART may be translated into or adapted for non-alphabetic writing systems
such as the Japanese syllabary and the morphosyllabic Chinese, both of which

use logographic characters, analogous to irregular words in English. As re-
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searchers in reading and psycholinguistics especially in the processing of Japa-
nese kanji and kana and Chinese characters and words (e.g., Leong, Nitta, &
Yamada, 2003; Yamada & Leong, 2005) we are keenly interested in this issue.
It may turn out that pronunciation of low-frequency kanji words or Chinese
characters with optimal speech forms in Japanese, for example, is also pre-
served in dementia and correlates with premorbid intelligence. This is a worth-
while question for further research.

With the above note and our observations of the estimation of intellectual
functioning in patients with dementia from the pronunciation of low-frequency
irregular English words, we invite our colleagues to make further observations.
Again, we wish Takeshi Hatta many happy returns and many more years of

productive academic endeavours.
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4. Visual field asymmetry in spatial relation
judgments:
Reference frame effect

Terumasa Kogure

Abstract

The present experiments examined whether reference frame cueing can influ-
ence visual field asymmetries in spatial relation judgments. In Experiment
1, a right visual field advantage was found for categorical spatial decisions
(i.e., above/below judgment) when a reference cue was presented simultane-
ously with a target, but this advantage disappeared when the reference was
viewed prior to the target. This lack of asymmetry can be attributed to the pre-
computation of a spatial reference frame (e.g., Logan, 1994, 1995), though
there is also an alternative account proposing that attention is directed by the
abrupt onset of the stimuli (e.g., Yantis & Jonides, 1984). In Experiment 2, this
alternative attention-based explanation was tested, and it was found that at-
tentional manipulation did not influence visual field asymmetries. Overall, the
present results are not adequately explained by Kosslyn’s (1987, 1994) original
hypothesis regarding spatial relation representations. An alternative interpreta-

tion, Logan's sequential computation of spatial relations, is discussed.

Key words: visual field asymmetry, spatial relation representations, reference
frame

1. Introduction

Kosslyn (1987) proposed a division of labor between the two cerebral hemi-
spheres for spatial information processing (see also Kosslyn, 1994). According
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to his theory, the left hemisphere is more effective at computing categorical or
relative spatial relationships (e.g., above/below, left/right, etc.), whereas the
right hemisphere is more effective at computing coordinate or metric spatial
relationships (e.g., the distance between objects). The validity of this theory
has subsequently been examined using spatial relation discrimination tasks (e.g.,
Hellige & Michimata, 1989) and sequential matching tasks (Kogure, 2001;
Laeng & Peters, 1995).

In their classic study, Hellige and Michimata (1989) examined Kosslyn’s
(1987, 1994) hypothesis with a simple spatial relation discrimination task. A
target dot was presented on a computer screen, either above or below a refer-
ence bar, and either nearer or farther than 2 cm from the bar. Observers were
required to indicate the dot’s location (categorical relation judgment: above/
below) or the distance between the two stimuli (coordinate relation judgment:
near/far). A tendency toward a right visual field (RVF)/left hemisphere (LH)
advantage was found in the above/below judgments, and a left visual field
(LVF)/right hemisphere (RH) advantage was found in the near/far judgments,
thus supporting Kosslyn’s hypothesis. Since this defining study, a large body of
research has demonstrated supportive data using simple stimuli: i.e., a dot and
bar (Anderson & Marsolek, 2005; Baciu et al., 1999; Banich & Federmeier,
1999; Cowin & Hellige, 1994; Kosslyn et al., 1989; Kosslyn, Thompson, Gitel-
man, & Alpert, 1998; Michimata, 1997; Niebauer & Christman, 1998; Parrot,
Doyon, Démonet, & Cardebat, 1999; Roth & Hellige, 1998; Rybash & Hoyer,
1992). However, other researchers have criticized these results because they
are not replicable (e.g., Sergent, 1991) or because the visual field asymmetries
seen could instead be attributed to various methodological factors (e.g., Bruyer,
Scailquin, & Coibion, 1997). Additional problems in the support data stem
from difficulties in consistently detecting a RVF advantage in categorical judg-
ments and from the finding that the LVF advantage in coordinate judgments
tends to disappear with practice (see review, Jager & Postma, 2003; Kosslyn,
Chabris, Marsolek, & Koenig, 1992; Laeng, Chabris, & Kosslyn, 2003).

In contrast to the relatively simple task described above, Laeng and Pe-

ters (1995) examined Kosslyn’s (1987, 1994) hypothesis using a sequential
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matching task (see also Laeng, 1994). In this task, the observer was required to
memorize a sample drawing of natural objects (e.g. animals) and subsequently
to decide whether or not a second stimulus was identical to the sample. The
sample was viewed in free vision, and the match was tachistoscopically pre-
sented to the LVF or the RVFE. On half of the trials the same object as the sam-
ple was presented, whereas on another half either a categorical or a coordinate
transformation was made. In the categorical transformation, the relative spatial
location between the sample card and the match was changed, and in the coor-
dinate transformation the metric properties were changed but the relative posi-
tions remained the same. A RVF/LH advantage was observed in the categorical
transformation condition, whereas a LVF/RH advantage was observed in the
coordinate condition, thus supporting Kosslyn’s hypothesis. Although few ex-
perimental studies have used this paradigm, contrastive laterality effects by the
two transformations seem to be strong (e.g., Kogure, 2001).

Although evidence supporting Kosslyn’s (1987, 1994) hypothesis has been
found with discrimination tasks (e.g., Hellige & Michimata, 1989) and with
sequential matching tasks (e.g., Laeng & Peters, 1995), the size of visual field
asymmetry differs between these two experimental paradigms. Possible rea-
sons for this difference may be quantitative one (e.g., task difficulty) or qualita-
tive (e.g., the computational processes underlying the tasks). Recently, van der
Lubbe, Schélvinck, Kenemans, and Postma (2006) conducted an experiment
incorporating both paradigms. They used a sequential matching task, but pre-
sented bar and dot stimuli. Unlike previous studies using the simple bar and
dot stimuli, observers were required to memorize either the categorical or coor-
dinate relations of the sample stimulus presented in central vision and to judge
whether the spatial relation of the subsequent stimulus presented either in LVF
or RVF was identical to or different from that of the sample. A LVF advantage
was seen for the coordinate memory condition, but the categorical condition
produced no visual field asymmetry. This evidence implies that the discrepancy
in results seen between experimental procedures examining visual field asym-
metries could be ascribed simply to task difficulty. That is, the categorical task

is so easy that visual field asymmetries do not emerge. Kosslyn et al. (1998)
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presents a similar interpretation. However, van der Lubbe et al. did not directly
compare sequential matching with discrimination, so further research is neces-
sary to draw a firm conclusion.

In contrast to the indirect evidence on task difficulty, there is clear-cut evi-
dence on the difference in computational processes underlying the two tasks.
Banich and Federmeier (1999) examined the importance of the spatial refer-
ence frame by comparing two conditions: static and variable. In the static con-
dition, as in the Hellige and Michimata (1989) experiment, the reference bar
was presented at the middle of the vertical extent of the computer screen. In
contrast, in the variable condition, the bar was presented randomly at an upper,
middle, or lower location along the vertical dimension of the screen. The static
condition allowed observers to compute spatial relations either by means of the
bar or the computer screen as a reference frame. However, in the variable con-
dition observers were forced to use only the bar presented simultaneously with
the target as a reference frame. No visual field asymmetries were found in the
static condition, whereas a RVF advantage in categorical decision making and
a weak LVF advantage (but nonsignificant) in coordinate decision making were
found in the variable condition (however, the interaction between visual field
and spatial relations was obtained only on the last half of trials). Thus, cerebral
hemispheric asymmetry in spatial processing (especially in the categorical pro-
cessing) may be related to the computational processing of the spatial reference
frame. Of note, during sequential matching tasks, as in the variable condition
described above, observers would not be able to compute the spatial relations
in advance of the presentation of the potentially matching stimuli. This evi-
dence suggests that differences in the potential computational processes for
the spatial reference frame can account for the discrepancy in the size of visual
field asymmetry produced by the different experimental procedures.

The main purpose of the present study was to replicate and extend the
results of Banich and Federmeier (1999), with certain modifications. First, a
slightly different cueing procedure was adopted. In all trials, a reference bar
and a target were presented in random locations, similar to the variable con-

dition of Banich and Federmeier. However, in one condition (the previous
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condition), the bar was presented prior to the target as a cue for computation
of a spatial reference frame, similar to the static condition of Banich and Fed-
ermeier. In another condition (the simultaneous condition), the bar and target
were always presented at the same time, so that the stimulus location could not
be predicted in advance. This procedure resolves the problem in the Banich and
Federmeier experiment that stimuli in the variable condition were presented at
more peripheral locations than stimuli in the static condition.

A second modification was that stimuli used by Sergent (1991) were pre-
sented as well as the original stimuli used by Hellige and Michimata (1989) (see
Figure 1). Sergent could not replicate Kosslyn’s (1987, 1994) hypothesis using
stimuli differing from a bar and dot, such as those shown in the central panel of
Figure 1. Carlson-Radvansky and Logan (1997) reported that a spatial decision
in a goodness of fit situation, such as deciding above or below in the original
bar and dot task, is faster than a decision in an acceptable situation such as the
above or below decision in the stimuli of the central panel of Figure 1. The
present experiment directly compared decisions made with two different stimu-
lus types to decisively determine whether or not the type of stimuli influences
the visual field asymmetries produced by spatial relation decisions.

If the present experiment replicated the main results of Banich and Feder-
meier (1999), the interaction between visual field and categorical/coordinate
decision (especially a RVF advantage in the categorical decision) should be
observed in not the previous condition but the simultaneous condition. In addi-
tion, if the reason why Sergent (1991) could not replicate Kosslyn’s hypothesis
would be ascribed mainly to spatial properties of the stimulus, the interaction
between visual field and spatial decision should be observed in not an accept-
able but goodness of fit situation.

2. Experiment 1

2.1 Method

2.1.1 Participants

Thirty-two undergraduate and graduate students (22 male and 10 female) par-

ticipated in this experiment. Their mean age was 22.6 years (SD = 1.58). All
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participants had normal or corrected-to-normal vision and were right-handed as
assessed by the H. N. handedness inventory (Hatta & Nakatsuka, 1975). Half
of the participants participated in the original stimulus version (i.e., a dot and
bar, the standard version), and the other half participated in the Sergent (1991)

stimulus version (the modified version).

2.1.2 Stimuli

In the standard version, stimuli were identical to those used by Banich and
Federmeier (1999) and Hellige and Michimata (1989). A dot (as a target) and
horizontal bar (as a reference) were presented on a computer screen and depict-
ed in black on a white background (see the left panel of Figure 1). The size of
the dot was 0.2° visual angle along its vertical and horizontal dimensions. The
size of the bar was 0.6° along the horizontal dimension. The bar was presented
either in the center of the screen along the vertical dimension, or 1.9° above or
below the center. The dot was above or below the bar at 6 different distances (5,
10, 15, 25, 30, 35 mm in physical size, and 0.5, 1.0, 1.4, 2.4, 2.9, 3.3 degrees in
visual angle), for a total of 12 possible positions. For presentation in the left or
right visual fields, the stimulus was presented approximately 2.9° horizontally

apart from the center of the screen.

: " x S

+ + +
Standard version Modified version Experiment 2
in Experiment 1 in Experiment 1

Figure 1: Examples of stimulus displays used in the present ex-

periments

Note: The stimuli are not drawn to the actual scale.

In the modified version, the stimulus pattern was based on that used by
Sergent (1991), as shown in the central panel of Figure 1. The dot was located
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diagonally with respect to a reference cross. The dot and cross were 0.2° along
their vertical and horizontal dimensions. Like the bar in the standard version,
the cross was presented either in the center of the screen along the vertical di-
mension, or 1.9° above or below the center. The dot was located in one of 16
positions with respect to the cross, consisting of 4 variants of distance (7, 14,
28, 35 mm in physical size, 0.7, 1.3, 2.7, 3.3 degrees in visual angle), presented
within each quadrant. The cross was presented 4.8° to the left or right of the
center of the screen, so that when the dot was located at the farthest diagonal
distance from the cross (i.e., 3.3°) the distance in the horizontal plane between

the center of the screen and the dot was approximately 2.4°.

2.1.3 Apparatus

Stimulus presentation and response recording were controlled by PsyScope
software (Cohen, MacWhinney, Flatt, & Provost, 1993) on a Macintosh Per-
forma 6310 with a color monitor. A chin rest was used to fix head position such
that the distance between the screen and the observers’ eyes was approximately
600 mm.

2.1.4 Design

The design consisted of 4 factors, each with two levels: stimulus type (standard
version versus modified version), reference (previous condition versus simulta-
neous condition), task (categorical task versus coordinate task), visual field (LVF
versus RVF). Stimulus type was a between-subjects factor, with half of partici-
pants presented with the standard version and the other half with the modified

version. The remaining three factors were manipulated within-subjects.

2.1.5 Procedure

Each participant completed 4 separate sessions by task and reference condi-
tion: categorical-previous, categorical-simultaneous, coordinate-previous, and
coordinate-simultaneous. In the categorical task, participants were instructed to
indicate whether the dot was above or below the bar, and in the coordinate task

they were to indicate whether the distance between the stimuli was greater or
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less than 1.9° (20 mm). The order of task and that of reference condition were

counterbalanced across the participants.

2.1.5.1 The standard version

Participants were tested individually with the sequence of trials shown in
Figure 2. At the start of each trial, a fixation point (a plus sign, 0.6° in visual
angle) was presented in the center of the screen for 500 ms. Participants were
instructed to maintain their fixation on this point during each trial. In the pre-
vious condition, two bars, one in each visual field, were then presented at the
same height (i.e., above, even, or below the center) for 1000 ms. This ensured
that participants were not cued to anticipate in which visual field the target
would appear. Finally, a target was presented to either the LVF or the RVF for
150 ms, with the reference point in the same visual field remaining, and that
in the opposite field extinguished. In the simultaneous condition, the fixation
point appeared for 1500 ms followed by presentation of the target and refer-

€nce.

Previous

Simultaneous
Time

500 ms +

1000 ms Z

150 ms

Figure 2: The trial sequence of experiment 1
Note: The stimuli are not drawn to the actual scale.

Participants responded by pressing the left or right button with their left
thumb or right thumb, respectively, on a keybox (Bbox for PsyScope software).
The key assignment for responses was counterbalanced across the participants;
that is, in the categorical task half of the participants used the left key to indi-
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cate ‘above’ and the right key to indicate ‘below’ and the keys corresponding
to each response were reversed for the other half of the participants. The simi-
lar assignment employed in the coordinate task. Participants were instructed
to respond as quickly and accurately as possible. Until his or her response, the
screen was blank. A short audible beep was presented at the end of each trial to
provide feedback for incorrect responses. The intertrial interval was 500 ms.

In the standard version, each block consisted of 72 trials (i.e., 2 visual fields
x 3 reference heights x 12 target locations), for a total of 288 trials. Trial order
was pseudorandomized with the constraint that the target did not appear in the
same visual field for more than 4 consecutive trials. Prior to each test session, a
practice phase consisting of 16 trials was conducted in order to familiarize par-
ticipants with the task. A short break was provided halfway through the experi-
ment, between the second and the third trial sessions.

2.1.5.2 The modified version

The procedure in the modified version was identical to the standard version
mentioned above except that the referent was a cross (0.2° in visual angle) and
that each block consisted of 96 trials (i.e., 2 visual fields x 3 reference heights
x 16 target locations), for a total of 384 trials.

2.2 Results
2.2.1 Reaction time
For data trimming, outliers in correct responses were discarded. When reaction
time (RT) in correct response was two standard deviations greater or less than
the mean computed on all correct responses for each participant, this trial was
regarded as an outlier. Outlying scores comprised 3.8 % of the total data.
Figures 3 and 4 show mean RTs (in ms) for the standard and modified ver-
sions, respectively. A repeated-measures analysis of variance (ANOVA) was
performed on RTs. There was a significant main effect of task, F (1, 30) =
13.01, MSE = 4575.96, p < .005. Two first-order interactions including task
factor were also significant. Task interacted with version, F (1, 30) = 16.12,
MSE = 4575.96, p < .001, because the task effect disappeared in the modi-
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Figure 3: Mean reaction times in ms in the Standard version of

experiment 1

Note: Error bars represent standard error.
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Figure 4: Mean reaction times in ms in the Modified version of

experiment 1

Note: Error bars represent standard error.
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fied version; standard: F (1, 30) = 29.10, p < .005; modified: F < 1. As well,
an interaction was seen between task and reference, F (1, 30) = 10.28, MSE =
2529.15, p <.005, because the task effect disappeared in the simultaneous con-
dition; previous: F (1, 60) = 23.16, MSE = 3552.55, p < .005; simultaneous: F
<1.

In addition, importantly to the visual laterality study, two significant sec-
ond-order interactions were found that included the factors of task and visual
field. First, a significant interaction was found between version, task, and vi-
sual field, F (1, 30) = 4.62, MSE = 207.98, p < .05. Second, an interaction was
seen between reference, task, and visual field, F (1, 30) = 6.18, MSE = 125.68,
p < .05. For further analyses of the former interaction (version x task x visual
field), simple effects for each version were calculated. For the standard ver-
sion, a significant simple interaction was found between task and visual field, F
(1,30) = 6.29, MSE = 207.98, p < .05, because there was a RVF advantage for
the categorical task; LVF M = 445 ms, RVF M =438 ms, F (1, 60) = 4.08, MSE
=202.17, p < .05, and a nonsignificant tendency toward a LVF in the coordi-
nate task; LVF M = 504 ms, RVF M = 509 ms, F (1, 60) =2.49, ns. In contrast,
for the modified version, the interaction between task and visual field was not
found, F < 1.

For further analyses of the other second-order interaction (reference x task
x visual field), simple effects for each type of reference condition were calcu-
lated. For the simultaneous condition, the interaction between task and visual
field was significant, F (1, 60) = 6.87, MSE = 166.82, p < .05, showing a RVF
advantage in the categorical task; LVF M =471 ms, RVF M =461 ms, F (1,120)
=9.01, MSE = 182.59, p <.005, and no visual field advantage in the coordinate
task; LVF M =475 ms, RVF M =477 ms, F < 1. In contrast, no interaction was
found for the previous condition, F < 1.

2.2.2 Error rates

As with the RTs, a repeated-measures ANOVA was performed on error rates.
The main effect of task was significant, F (1, 30) = 11.17, MSE = .002, p <
.005, and consistent with the RT data, indicating that the categorical task (M =

69



Contemporary issues of brain, communication and education in psychology

3.9 %, SD = 3.24) was easier than the coordinate task (M = 5.9 %, SD = 5.00).
A significant main effect of visual field was seen, F (1, 30) = 5.49, MSE = .001,
p <.05, showing a LVF advantage (LVF: M = 5.5 %, SD =4.27; RVF: M = 6.1
%, SD = 4.37). An interaction between task and reference was significant, F (1,
30) = 6.81, MSE = .001, p < .05, indicating that, similar to RTs, the task effect
appeared in the previous condition, categorical M = 3.7 %, SD = 2.92, coordi-
nate M = 6.6 %, SD = 5.15, F(1, 60) = 17.68, MSE = 0.0016, p < .005, whereas
it disappeared in the simultaneous condition, categorical M = 4.1 %, SD = 3.53,
coordinate M = 5.2 %, SD = 4.79, F (1, 60) = 2.60, ns. Unlike the RT data,
there were no higher-order interactions including a task by visual field interac-

tion.

2.3 Discussion

For the error rate data, although a LVF advantage was found, no task by visual
field interactions were observed. Thus, the data are not considered to reflect a
speed-accuracy trade-off.

Importantly, for the RT data there are two second-order interactions in-
cluding task and visual field. The interaction of version, task, and visual field
demonstrated that reliable visual asymmetries consistent with Kosslyn’s (1987,
1994) hypothesis, i.e., a RVF/LH advantage in categorical processing and a
weak LVF/RH advantage in coordinate processing, is obtained with the stan-
dard version of stimuli, that is, the bar and dot type of stimuli from the original
Hellige and Michimata (1989) study. This can explain why Sergent (1991)
was unable to replicate these results with alternate stimuli. As noted in the In-
troduction, Carlson-Radvansky and Logan (1997) reported that a categorical
spatial decision in a goodness of fit situation such as the standard version was
faster than a decision in an acceptable situation such as the modified version.
As a result, visual field asymmetry in spatial decisions is readily obtained in a
goodness of fit situation. However, in order to elucidate the precise mechanism
underlying this effect, further research is necessary.

In addition, the interaction of reference by task by visual field is consistent
with the findings of Banich and Federmeier (1999) and demonstrated that a
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RVF advantage in categorical task can be seen with a simultaneous presenta-
tion if the stimuli do not allow the observer to compute spatial relations by
any reference frame in advance. Because the original theory of Kosslyn (1987,
1994) assumed that the computation of categorical spatial relations is complet-
ed by a single subsystem, it is difficult to completely explain all of the present
evidence with this account.

In contrast, Logan (1994, 1995) proposed sub-processes in the computation
of spatial relations. His architecture consists of three main subcomponents,
which work in a sequential manner. Consider the situation presented in Figure 5.
If an observer’s task is an above/below discrimination of the target (O) relative
to the reference (X), three cognitive processes are engaged. First, in a spatial
indexing (or visual attention) phase, the region that contains the target and ref-
erence is captured. In the next phase (imposing a reference frame), a reference
frame is imposed, and the reference stimulus is marked (X in Figure 5). As

well, the captured region is divided into several subregions (an above region

b4 .
TP

Spatial indexing Imposing Comparing a target
a reference frame with the reference region

Sequence of Computation
Figure 5: A schematic illustration of Logan’s (1994, 1995) archi-

tecture of spatial relation computations

Note: See the main text for a detailed explanation of this proposal.
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and a below region in the example). In the final phase (comparing a target with
the reference region), the target is compared with the reference region and the
judgment is accomplished (above in the example).

Logan’s (1994, 1995) architecture of spatial computation can explain the
present finding of a LH superiority in categorical computations for the simul-
taneous presentation of the stimulus and reference, but no lateralization in the
previous condition of the present experiment where a spatial reference frame
cue preceded the target presentation. Thus, the cue allowed an observer to
complete the first two computational phases before presentation of the target,
so no hemispheric asymmetry was found; that is, the final phase (comparing
the target to the reference region) dose not lateralize. On the contrary, in the Si-
multaneous condition, both the target and the reference were presented concur-
rently, and a LH processing superiority was seen. Therefore, the first or second
phase, or perhaps both phases lateralize to the left cerebral hemisphere. The
disappearance of visual field asymmetry is considered to due mainly to prior
computation for a spatial reference frame because this is the most critical dif-
ference between the previous and simultaneous condition in the present experi-
ment. Thus, LH may specialize in the phase of imposing a reference frame.

Of note, it is also possible that the LH is specialized for the spatial index-
ing phase. In the simultaneous condition of the present experiment, the target
and reference pair were presented suddenly. Yantis and Jonides (1984) demon-
strated that presenting a stimulus abruptly the stimulus captures attention quite
efficiently (see also Gibson, 1996a, 1996b; Yantis & Jonides, 1996 for critical
discussions of this). If spatial indexing is the lateralized sub-process, this at-
tentional laterality may be strengthened by an abrupt stimulus onset, and this
factor could account for the present results.

Egly, Driver, and Rafal (1994) conducted an experiment with a modified
precueing methodology and suggested the cerebral lateralization of attention.
They proposed that the LH is specialized for object-based attention whereas
the RH is specialized for space-based attention (see also Egly, Rafal, Driver, &
Starrveveld, 1994; for evidence supporting lateralization to the RH for object-

based attention, see Valsangkar-Smyth, Donovan, Sinnett, Dawson, & Kings-

72



4. Visual field asymmetry in spatial relation judgments

ton, 2004). Also, Yantis and Hillstrom (1994) suggest that the abrupt onset of
stimuli elicits the formation of new object representations, so that automatic
(exogenous) attention is captured efficiently (for a critical discussion see Gel-
latly, Cole, & Blurton, 1999). On the basis of the above evidence, the abrupt
simultaneous onset of the target and reference might elicit the formation of a
new object representation, and then object-based automatic attention (which
may show a LH superiority) could facilitate the subsequent processing phase of
imposing a reference frame. This would be consistent with a RVF advantage in
the simultaneous presentation condition of the categorical task. This attention-

based account of visual field asymmetries was examined in Experiment 2.

3. Experiment 2

In Experiment 2, the effect of an object-based attentional manipulation on the
visual field asymmetries produced by categorical spatial relation judgments
was tested. Because there does not appear to be any previous research inves-
tigating object-based attentional effects in spatial relation judgments, the au-
thor administered a preliminary experiment, in which a gray diagonal bar was
added to the modified stimulus (as illustrated in the right panel of Figure 1, see
also Figure 6) so that the target dot was presented either on the bar (within-
object condition) or off it (between-object condition). According to object-
based attentional effects, performance in the within-object condition should be
faster and more accurate than that in the between-object condition (e.g., Baylis
& Driver, 1993). Contrary to this expectation, the results of this preliminary
experiment did not confirm the presence of object-based attentional effects.
Rather, performance of the between-object condition was superior.

Indeed, in this preliminary experiment the target was presented with equal
frequency on the gray bar (within-object) and off it (between-object). It is pos-
sible that its procedure prevented the emergence of object-based attention.
Egly and Driver et al. (1994) and Egly and Rafal et al. (1994) used a procedure
in which a target was frequently presented on a cued object, thereby induc-
ing the observer to devote sufficient attention to the cued object. In contrast,

participants were not reinforced for attending to the object (gray bar) in the
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preliminary experiment. Therefore, in Experiment 2, to induce participants to
preferentially attend to a gray bar as a beneficial object, the within-object trials
were presented 2 times more frequently than the between-object trials.

In addition, two experimental factors were introduced in the present experi-
ment: type of categorical judgment (above/below versus left/right) and distance
(far versus near). Indeed, these factors were manipulated in the Sergent (1991)
study for deliberately examining visual field asymmetries in spatial relations
processing. In addition to the vertical judgment task adopted in Experiment
1, a horizontal judgment task (left versus right) was introduced to manipulate
task difficulty. According to Logan (1995), vertical judgments are easier than
horizontal judgments because the former are based on gravity whereas the lat-
ter are arbitrary. Thus, the present experiment examined whether task difficulty
influenced visual field asymmetries in categorical spatial decisions. Also, dis-
tance was introduced as the independent factor for examining whether distance

effects interacted visual field asymmetries in categorical spatial decisions.

3.1 Method

3.1.1 Participants

Sixteen undergraduate and graduate students (14 male and 2 female) partici-
pated in this experiment. None of them had participated in the previous experi-
ments. Their mean age was 21.2 years (SD = 2.32). Consistent with Experiment
1, all participants had normal or corrected-to-normal vision, and were right-
handed as assessed by H. N. handedness inventory (Hatta & Nakatsuka, 1975).

3.1.2 Stimuli and apparatus

The stimuli and apparatus in the present experiment were identical to the
modified version of Experiment 1 with the following exception. In order to
construct the within-object and between-object conditions, a gray diagonal bar
was added to the modified stimulus, as illustrated in the right panel of Figure 1.
The bar was 6.7° (70 mm) in length and it angled leftward or rightward at 45
degrees. The reference cross was located at the center of the gray bar, so that

even a target dot at the furthest distance (3.3° in visual angle, 35 mm in physi-
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cal length) was located on the bar. Instead of two crosses acting as the refer-
ence in Experiment 1, two gray bars were each paired with a reference cross
and presented mirrored each other. If the bar in the LVF was angled leftward,
the bar in the RVF was angled rightward, and vice versa (see Figure 6). Stimu-
lus pattern with distance between a dot and cross was greater or less than 1.9°

was regarded as the far or near condition, respectively.

3.1.3 Design and procedure

The design of Experiment 2 included four within-subjects factors, each of
which had two levels: judgment (vertical versus horizontal), object (within ver-
sus between), distance (far versus near), and visual field (LVF versus RVF).

Participants were instructed to make categorical judgments (above versus
below in the vertical judgment task whereas left versus right in the horizontal
judgment task). Response style for the vertical judgment task was identical to
the categorical task of Experiment 1, whereas for the horizontal judgment task,
the response key box was rotated such that the response keys were aligned ver-
tically in order to reduce the stimulus-response congruency. As in the preceding
experiment, in order to remove the congruency between stimuli and response
box orientations, the response assigned to each key was counterbalanced across
participants.

The trial sequence was identical to the previous condition of Experiment 1
except that reference crosses were replaced by a pair of gray bars and crosses
(Figure 6) and, that in addition, for inducing participants to preferentially at-
tend to within-object region (on the gray bar), the within-object trials were
presented 2 times more frequently than the between-object trials, which was
instructed to the participants.

For each judgment task, two blocks were prepared. In one block, a leftward
bar was presented in LVF and rightward bar in RVF (V-type reference), where-
as the reverse presentation in the other block (inverted V-type reference). The
order of judgment task and that of reference type were counterbalanced across
the participants.

Although trial number of each block was identical to that in Experiment 1 (96
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Between-object (in inverted V type)

Within-object (in V type)
T

ime / \\
500 ms \ . / .// +
1000 ms \

150 ms

+

Figure 6: The trial sequence of experiment 2

Note: The stimuli are not drawn to the actual scale.

trials), however, for creating object-based benefit mentioned above, the number
of the within-object condition was increased 2 times than that of the between-
object condition (64 trials versus 32 trials). Trial number of visual field (LVF,
RVF) and distance (far, near) was equal on each block. As in the modified con-
dition of Experiment 1, stimuli prepared for each reference type (V-type and
inverted V-type) consisted of 96 patterns (= 2 visual fields x 3 reference heights
% 16 target locations). Because stimulus patterns for each object condition were
half (48), 16 patterns were used twice for the within-object condition whereas
16 patterns were not used for the between-object condition. Stimuli used on
each running experiment were randomly selected by PsyScope program. There
were 384 trials across the 4 blocks, and 16 practice trials were conducted prior
to each block.

3.2 Results
The same procedure for removing outliers was performed as in Experiment 1.

Outliers represented only 3.0 % of the total data.

3.2.1 Reaction time
Figures 7 and 8 show the mean RTs (in ms) for the vertical and horizontal tasks
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Figure 7: Mean reaction times in ms for the Vertical judgment

task of experiment 2

Note: Error bars represent standard errors.

Horizontal LVF Horizontal RVF
—O— Within —l- Between —O— Within -~ Between
750 750 r
- 700 F % 700 |
£ E
» 650 F » 650 |
= =
o4 e
= 600 = 600 F
3 3
S 550 = 550
500 500
Far Near Far Near

Figure 8: Mean reaction times in ms for the Horizontal judgment

task of experiment 2.

Note: Error bars represent standard errors.

of Experiment 2, respectively. A repeated-measures ANOVA was performed
on RTs. The main effect of judgment was significant, F (1, 15) = 7.73, MSE =
170998.01, p < .05, indicating that the vertical task (M = 465 ms) was easier
that the horizontal task (M = 609 ms).

A significant effect of object was seen only in an interaction with distance,
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F (1, 15)=7.26, MSE = 1771.94, p < .05, indicating that the object benefit was
obtained in the far condition only; object benefit 33 mm, F (1, 30) = 5.81, MSE
= 6035.05, p < .05. Although a simple main effect in the near condition was
not statistically significant, F < 1, a difference was in the expected direction (+5
mm).

A main effect of distance was significant, F (1, 15) =9.16, MSE = 3645.15,
p < .01, indicating that RTs in the far condition were faster than those of the
near condition. An interaction among judgment, distance and visual field was
significant, F (1, 15) = 12.39, MSE = 597.68, p < .005. For further analysis,
simple effects for each judgment task were calculated. For vertical judgments,
no simple interaction between distance and visual field was found, F < 1. In
contrast, this interaction was significant for horizontal judgments, F (1, 30) =
11.46, MSE = 784.06, p < .005, indicating that, only in the far condition, a LVF
advantage was observed: that is, far: F (1, 60), = 9.56, MSE = 1451.93, p <
.005; near: F < 1, respectively.

As shown in Figure 7, although the object benefit (between minus within)
in the RVF (53.6 ms) was larger than in the LVF (30.9 ms) in the far condition
of the horizontal task, this difference was not significant as determined by a
one-tailed t-test, t (14) =—1.28, p > .1.

3.2.2 Error rates

As with the RTs, a repeated-measures ANOVA was performed on error rates.
Significant main effects were seen for judgment, F (1, 15) = 11.68, MSE =
011, p <.005, and distance, F (1, 15) =33.41, MSE = .002, p < .001. Similar
to RT data, responses during the vertical task (M = 3.6 %, SD = 3.99) were
more accurate than the horizontal task (M = 8.0 %, SD = 7.80), and responses
in the far condition (M = 4.2 %, SD = 5.33) were more accurate than those in
the near condition (M =7.3 %, SD =7.31).

3.3 Discussion

As demonstrated in RTs and error rates, the vertical decision making is faster

and easier that the horizontal decision making. This finding is consistent with

78



4. Visual field asymmetry in spatial relation judgments

Logan (1995).

Unlike the preliminary experiment, an object benefit effect was obtained
(though only in the far condition). Thus, the task frequency manipulation in the
present study is considered enough to induce an object benefit effect.

Nevertheless, there was not found visual field asymmetry suggesting LH
advantage in spatial indexing. In the far condition of the horizontal task, visual
field asymmetry was found, but a LVF/RH advantage. Although on the hori-
zontal task object benefit value (between minus within) in RVF appears to be
larger than that in LVF, this difference is not significant. On the basis on this
result, it cannot be concluded that there is a LH advantage for the spatial index-
ing phase. This evidence suggests that the phase of imposing a reference frame
is lateralized to the LH.

4. Conclusion

The main purpose of Experiment 1 was to replicate and extend the findings of
Banich and Federmeier (1999) using different stimuli modeled after Sergent
(1991) and procedures (reference cueing methodology). Our results suggest
that visual field asymmetries consistent with Kosslyn’s (1987, 1994) hypoth-
esis can be obtained in certain situations; that is when using standard stimuli,
such as those in a goodness of fit situation. In addition, a RVF advantage in cat-
egorical decision was obtained in the simultaneous situation when the observer
could not compute spatial relations to any reference frame in advance.

Kosslyn (1987, 1994) assumed that a single subsystem underlies categori-
cal spatial relation computation. However, our results support Logan’s (1994,
1995) proposal of sub-processes in the computation of spatial relations. The
disappearance of visual field asymmetry in the previous condition may result
from prior computation of the spatial reference; therefore, it is possible that the
phase of imposing a reference frame is specialized in the LH.

Experiment 1 did not allow for a conclusion as to the hemispheric advan-
tage for spatial indexing (or visual attention). In Experiment 2, I demonstrated
that there was no influence of object-based attention on visual field asymme-

tries in categorical spatial relation judgments. As a result, it cannot be conclud-
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ed that there is a LH advantage for the spatial indexing phase. Instead, it may
be the phase of imposing a reference frame that is lateralized to the LH.
Because the present experiment was a behavioral study, the neural circuits
with respect to spatial computation could not be examined directly. Future re-
search should investigate cerebral hemispheric activation with respect to the

three components of Logan’s (1994, 1995) spatial computation theory.
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5. Does an unequal hemispheric division
of labor aid mental rotation?

Kazuhito Yoshizaki and Kimiko Kato

Abstract

The current experiment was designed to extend the view obtained in Yoshizaki,
Weissman, and Banich (2007). “A hemispheric division of labor aids mental
rotation”, Neuropsychology, 21, 326-336. Yoshizaki et al. (2007) demonstrated
that an unequal hemispheric division of cognitive load helps to produce the
across-field advantage for complex tasks using the mental rotation matching
task. In their study, however, a pair of letters each needed to be rotated up to
the position in the same direction was only used. Based upon the rationale and
procedure of Yoshizaki et al. (2007), the present study investigated whether or
not an unequal division of cognitive load (mental rotation) helped to produce
the across-field advantage when each for a pair of the letters was rotated in the
different direction. The results were inconsistent with Yoshizaki et al. (2007),
suggesting that the across-hemispheric advantage was constant irrespective of
the conditions where an inequality of cognitive load across the hemispheres
was manipulated. We discuss this discrepancy in terms of parallel and serial

processing in each hemisphere.
Key words: interhemispheric interaction, laterality, mental rotation
1. Introduction

Not only Professor Takeshi Hatta but also the researchers who involve later-

ality studies have accumulated a large amount of the findings as to cerebral
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hemispheric asymmetry (review for Bradshaw & Nettleton, 1983; Hatta, 1984;
Hellige, 1993; Springer & Deutsch, 1998). However, little is known how the
two cerebral hemispheres interact and how the interaction between the hemi-
spheres has an influence upon information processing.

We provide the original findings in terms of the mechanism for interhemi-
spheric interaction. The original experiment we report here is motivated in
order to compliment the view of our recent study (Yoshizaki, Weissman, &
Banich, 2007, Neuropsychology, 21, 326-336). In order to help readers to un-
derstand the present study, it is absolutely necessary to review our prior work.
Therefore, firstly, we will refer some parts of the statements (mainly “Introduc-
tion” and “Result”) in Yoshizaki et al. (2007). Although any figures were not
presented in “ Introduction” of the original article (Yoshizaki et al., 2007), we

will show some figures to help the readers’ understanding.

2. The background of our prior study (Yoshizaki et al., 2007)

............ Recently, Banich and colleagues (Banich, 1998; Banich & Belger,
1990) have proposed that a division of processing across the hemispheres
increases the processing capacity of the brain. According to Banich (1998),
a division of critical information across the hemispheres allows for a more ef-
ficient hemispheric division of labor than does directing critical information
to a single hemisphere. In support of this view, Banich and colleagues have
consistently demonstrated that as the resource demands for a task increase,
across-field processing (i.e., a division of critical information across the left
and right visual fields) becomes more advantageous to performance relative to
within-field processing (e.g., Banich & Belger, 1990; Belger & Banich, 1992;
Passarotti, Banich, Sood, & Wang, 2002; Weissman & Banich, 1999, 2000),
a result that has also been reported by other groups (Compton, 2002; Coney,
1985; Koivisto, 2000, Norman, Jeeves, Milne, & Ludwig, 1992; Yoshizaki,
2000; Yoshizaki & Tsuji, 2000, Zhang & Feng, 1999). Converging evidence to
support this model comes from neuroimaging studies, which demonstrate that
bilateral activity (which could be taken to indicate a hemispheric division of

labor) often increases as task demands become greater (e.g., Jonides et al.,
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1997; Klingberg, O’Sullivan, & Roland, 1997; Pollman, Zaidel, & von Cra-
mon, 2003; Tsukiura et al., 2002).

According to Banich (1998), the across-field advantage is determined
jointly by (a) the resource demands imposed by a task and (b) the time costs
associated with interhemispheric communication via the corpus callosum.
When a task is relatively complex, the benefits afforded by additional process-
ing resources outweigh the time costs associated with interhemispheric com-
munication, leading to an across-field advantage. On the other hand, when a
task is relatively simple, the need for additional processing resources does not
outweigh the time costs associated with interhemispheric communication, lead-

Il

ing to a within-field advantage.’

“In the present study, we investigated whether the size of the across-field
advantage also depends on the extent to which task inputs impose unequal cog-
nitive demands on the two cerebral hemispheres. This hypothesis was motivat-
ed by Banich and Belger'’s (1990) claim that an unequal hemispheric division
of inputs helps to produce the across-field advantage for complex tasks. Spe-
cifically, these authors suggested that when the processing load on the hemi-
spheres is unequal, it creates conditions favorable to each cerebral hemisphere
taking the lead for different cognitive operations underlying performance.
For example, they argued that on across-field trials in 3-item letter-matching
tasks, the hemisphere that receives two letters takes the lead for perceptual
processing while the hemisphere that receives only one letter takes the lead for
decision-making, a hypothesis that was supported in a subsequent study (Ban-
ich, Stolar, Heller, & Goldman, 1992). Thus, a key prediction of Banich and
colleagues’ model is that the across-field advantage for complex tasks should
be greater when task inputs impose unequal cognitive demands on the cerebral
hemispheres than when they impose equal demands.

In line with this view, Weissman, Banich, and Puente (2000) found that
the size of the across-field advantage is greater when the inputs to each hemi-
sphere are unequal (e.g., one item in the left visual field and two in the right vi-

sual field). In this study, they used the same letter-matching tasks as employed
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by Banich and Belger (1990). In the physical identity task, participants decided
whether a letter beneath fixation (e.g., A) was perceptually identical to either
of two letters above fixation (e.g., A and B) while in the name identity task
they decided whether a letter beneath fixation (e.g., a) had the same name as
either of two letters above fixation (e.g., A and B). For both tasks, Weissman et
al. (2000) manipulated whether the hemispheres received unequal processing
loads or equal processing loads by varying whether there was just one letter
beneath fixation (3-item trials) [see Figure 1] or two letters, one in each visual
field (4-item trials) [see Figure 2]. In support of the view that an unequal hemi-
spheric division of labor facilitates across-field processing, Weissman et al.
(2000) found that the across-field advantage was significantly larger for 3-item
than for 4-item displays in both the Physical Identity and the Name Identity

tasks. Moreover, this effect occurred even though mean reaction time was sig-

The 3-item Physical Identity Task

Within Within Across ACross
LVF RVF b-RVF b-LVF
B F F B B F F B
o o L] °

B B B B
The 3-item Name Identity Task
Within Within Across Across
LVF RVF b-RVF b-LVF
R F F R R F F R

Figure 1: Examples of stimulus configurations used for the
3-item identification task in Weissman et al. (2000).

Note: The Physical Identity task required the participants to make a decision
whether a target letter beneath fixation was perceptually identical to one of the
two letters above fixation. The Name Identity task required them to make a deci-
sion whether a target letter beneath fixation was the same name as one of the let-
ters above fixation.

88



5. Does an unequal hemispheric division of labor aid mental rotation?

The 4-item Physical Identity Task

Within Within Across ACross
LVF RVF b-RVF b-LVF
B F F B B F F B
[ ) [ ] [ ] [ ]
B R R B R B B R

The 4-item Name Identity Task

Within Within Across ACross
LVF RVF b-RVF b-LVF
R F F R R F F R
[ ] L] [ ] [ ]

r b b r b r r b

Figure 2: Examples of stimulus configurations used for the
4-item identification task in Weissman et al. (2000).

Note: The Physical Identity task required the participants to make a decision
whether either bottom target letter was perceptually identical to one of the two
letters above fixation. The Name Identity task required them to make a decision

whether either bottom target was the same name as one of the letters above fixa-
tion.

nificantly longer for the 4-item than for the 3-item tasks, demonstrating that the
manner in which information is divided between the hemispheres, and not task
difficulty, is the primary determinant of the across-field advantage.

Although Weissman et al. s (2000) findings support Banich and colleagues’
model, they leave uncertain whether equating the number of inputs directed to
each hemisphere dilutes the advantage of across-field processing by equating
(1) the perceptual load directed to each hemisphere and/or (2) the cognitive
load imposed on each hemisphere. In the present study, we directly investigated
whether equating the cognitive load imposed on the left and right cerebral
hemispheres reduces the size of the across-field advantage.

To investigate this hypothesis, we employed a mental rotation task, since

prior data indicate that the cognitive load imposed by mental rotation is direct-
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ly related to the number of degrees a stimulus must be rotated. For example,
Cooper and Shepard (1973) found that the time needed to decide whether a
letter is in the normal orientation or mirror-reversed is directly proportional
to the number of degrees the letter has been rotated away from the upright
position. This finding led these authors to argue that participants needed to
rotate the letter to the upright position before they could decide whether it was
normally oriented or mirror-reversed. Such effects have also been observed in
mental rotation matching tasks, in which two rotated letters are presented and
participants must decide whether both are in the normal orientation or whether
one is normally oriented and the other is mirror-reversed (Fischer & Pellegri-
no, 1988; Francis & Irwin, 1997; Hishitani, 1983). Thus, we reasoned that a
mental rotation matching task was ideally suited for testing our hypothesis.

Of importance, our mental rotation matching task allowed us to manipulate
the cognitive load imposed on each hemisphere while holding constant the
perceptual load that was directed to each hemisphere. In each trial of our task
[see Figure 3], we presented a pair of rotated letters, either in the same visual-
field (within-field trials) or in opposite visual fields (across-field trials). Par-
ticipants were asked to decide whether both letters were normally oriented or
whether one was normally oriented and the other was mirror-reversed. We also
presented two task-irrelevant stimuli (i.e., two circles) on each trial, so that the
perceptual load directed to each hemisphere (i.e., two stimuli) was equated in
within-field and across-field trials. To manipulate the cognitive load imposed
on each hemisphere, we varied whether the two letters needed to be rotated by
similar or dissimilar numbers of degrees in order to reach the upright position.
In two experiments, we predicted the across-field advantage would be maximal
under conditions in which unequal mental rotation demands (i.e., cognitive

loads) were imposed on the left and right cerebral hemispheres.”

3. The hypotheses and findings of Experiment 1 in Yoshizaki et al. (2007)
“In Experiment 1, we varied the number of degrees each letter needed be ro-
tated in three pairings: 5 degrees and 85 degrees (5-85), 25 degrees and 65 de-
grees (25-65), and 45 degrees and 45 degrees (45-45), while holding constant
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a b
< @) o) »
@) O 8

c d
O F O
o O O <

Figure 3: Examples of stimulus configurations used in Experi-
ment lof Yoshizaki et al. (2007).

Note: Shown are sample (a) within-LVF match trials (the 45-45 condition), (b)
within-RVF mismatch trials (the 25-65 condition), (c) across-bottom LVF match
trials (the 5-85 condition), and (d) across-bottom RVF mismatch trials (the 45-45

condition).

the total number of degrees the two letters needed to be rotated in order to
reach the upright position (i.e., 90 degrees) [see Figure 3]. This design allowed
us to investigate how varying the cognitive load to each hemisphere affected
the size of the across-field advantage while holding constant the total demands
on mental rotation processes. We predicted that the across-field advantage
would grow larger as the difference in cognitive load imposed on the two hemi-
spheres increased.”

weeeen. As predicted, the across-field advantage increased as the
number of degrees each letter needed to be rotated became more and more
unequal. This result appears to support our hypothesis that the across-field
advantage derives, at least in part, from the ability to direct unequal cognitive

loads to the left and right cerebral hemispheres.” [see Figure 4]

91



Contemporary issues of brain, communication and education in psychology

B Within O Across

800
750 F
£ 700 }
g
= 650 |
S
3 600 |
[«5]
o
550 F
500 }
450

45-45 25-65 5-85
Rotation Condition

Figure 4: Mean reaction times for correct match decisions as a
function of the Presentation Mode and Rotation Condition in
Experiment 1 of Yoshizaki et al. (2007). Bars indicate standard

CITOrS.

4. The aim of the present study
Although Yoshizaki et al. (2007) demonstrated that an unequal hemispheric
division of cognitive load helps to produce the across-field advantage for com-
plex tasks using the mental rotation matching task, it is noteworthy that each
for a pair of letters used in their study was rotated from the upright position in
the same direction (i.e., clockwise OR counterclockwise rotation). In the cur-
rent study, we investigated whether the findings of Yoshizaki et al. (2007) were
supported when a pair of letters was rotated from the upright position in the
different direction (clockwise AND counterclockwise rotation).

This research question is motivated by Burton, Wagner, Lim, and Levy
(1992)’s findings. They demonstrated that clockwise rotation is more readily

performed in the right hemisphere and counterclockwise rotation in the left
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hemisphere. These findings suggested that clockwise rotation would be dif-
ferent from counterclockwise rotation in terms of the property of information
processing. Yoshizaki et al. (2007) argued that the obtained results for the re-
lationship between the size of across-field advantage and varying the number
of degrees each letter needed be rotated would be reasonable if the authors
assume that two letters may be rotated in parallel. Certainly, it is more likely
that rotating the letters in the same direction leads the parallel rotation. On the
contrary, when the letters are rotated from the upright position in the different
(opposite) direction, it is difficult to rotate them in parallel.

In the experimental setting of the present study where a pair of letters
needed to be rotated to the upright position in the opposite direction, we as-
sumed that both letters would be rotated in serial, not in parallel. Our recent
findings supported this view as to parallel or serial processing in each hemi-
sphere. Yoshizaki (2000) demonstrated that when the heterogeneous processes
are divided across the hemispheres, parallel processing in each hemisphere is
hampered, so that the across-hemisphere advantage is attenuated, which was
supported by our previous research (Yoshizaki & Hatta, 2005; Yoshizaki, Sa-
saki, & Kato, 2008).

Following the above assumption, we predicted the different pattern in the
relationship between the benefits of across-hemisphere processing and the un-
equal division of labor across the hemispheres, compared with Yoshizaki et al.
(2007).

We designed the present experiment to test this hypothesis. In order to com-
pare the previous findings (Yoshizaki et al., 2007) with the present results, we
applied the procedure of Experiment 1 in Yoshizaki et al. (2007) to the present
experiment, which used a pair of letters each needed to be rotated to the upright
position in the different direction (clockwise and counterclockwise rotation),
instead of the letters each needed to be rotated in the same direction. As with
Experiment 1 of Yoshizaki et al. (2007), a pair of the distorted letters was pre-
sented at the within-field and the across-field and two task-irrelevant stimuli (i.e.,
circles) were presented in order to control perceptual load to each hemisphere

(two inputs in each hemisphere). Importantly, we varied the number of degrees
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each letter needed be rotated in three pairings: 5 degrees and 85 degrees (5-85),
25 degrees and 65 degrees (25-65), and 45 degrees and 45 degrees (45-45),
while holding constant the total number of degrees the two letters needed to be
rotated in order to reach the upright position (i.e., 90 degrees). Right-handed
participants were asked to make a judgment whether the two letters were nor-
mally oriented or whether one was normally oriented and the other was mirror-
reversed.

Following the Banich and colleagues model (Banich, 1998; Banich &
Belger, 1990) as well as the assumption that the two letters distorted in the op-
posite direction are serially rotated, the size of across-field advantage would be
invariant among the three paring conditions, as the total number of degrees the
two letters needed to be rotated was constant (i.e., 90 degrees). This expected
pattern of the results contrasts with that in Experiment 1 of Yoshizaki et al.
(2007), in which the across-field advantage increased as the number of degrees

each letter needed to be rotated became more and more unequal.

5. Method

5.1 Participants

Thirty-two right-handed undergraduate students (16 women and 16 men: mean
age = 20.9 years) participated in this experiment. They had normal or correct-
ed-to-normal vision. Their handedness was evaluated by the H.N. Handedness
Inventory (Hatta & Nakatsuka, 1975). Participants received course credit for
their participation. Any participants did not take part in the experiments of
Yoshizaki et al. (2007).

5.2 Stimuli

Target letter stimuli were the letters “F” and “R”, presented in MS UI Gothic
font. Each letter was displayed in four different angular orientations, ranging
from 5° to 85° clockwise and counterclockwise from the normal upright in 20°
steps. Each letter target was displayed in each orientation condition in both a
normal and backward (mirror-image) version. Letters subtended 1.4° by 1.0°

of visual angle. The distracter stimulus was a circle “O”, which subtended 0.9°
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by 0.9° of visual angle. All stimuli were displayed in black on a white back-
ground.

On every trial, two letters and two distracters were simultaneously present-
ed on the screen. Each target and distracter was located either 3.0° to the left or
to the right of the central fixation point, and at a visual angle of 3.0° above or
below the level of the central fixation point. As Figure 5 shows, there were four
types of match trials: within left visual-field (within LVF), within right visual-
field (within RVF), across bottom LVF (across b-LVF) and across bottom RVF
(across b-RVF). In addition, there were an equal number of mismatch trials. In
half of these, the bottom item was presented in the LVF and in half it was pre-
sented in the RVF.

Each target letter pair consisted of the letter “F”, which was displayed in
the upper visual-field, and the letter “R”, which was displayed in the lower
visual-field. Each letter was rotated in the different direction (clockwise and

counterclockwise) from the upright position. The two letters were rotated by

a b
» o) @) »
& O O ‘!
c d
O F O
o 0 O <

Figure 5: Examples of stimulus configurations in the present ex-
periment.

Note: Shown are sample (a) within-LVF mismatch trials (the 45-45 condition), (b)
within-RVF mismatch trials (the 25-65 condition), (c) across-bottom LVF match
trials (the 5-85 condition), and (d) across-bottom RVF match trials (the 45-45

condition).
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a total of 90 degrees, but the number of degrees each letter was rotated varied
systematically across three rotation conditions. The degrees of rotation for the
three conditions were 5° and 85°, 25° and 65°, and 45° and 45°.

In match trials, both letters were oriented normally. In mismatch trials, one

letter was oriented normally while the other was mirror-reversed.

5.3 Apparatus

An IBM compatible personal computer equipped with a 17-inch XGA color
monitor (Sony, Model CPD-E230) was used to present the stimuli. Trial pre-
sentation and the recording of response choices and latencies were controlled
by ‘SuperLab Pro for Windows Ver. 2.04’ software (Cedrus Company). Partici-

pants’ responses were recorded by a Microsoft compatible serial mouse.

5.4 Experimental design

There were three within-subjects factors: Type of Judgment (match, mismatch),
Rotation Condition (5-85, 25-65, 45-45), and Presentation Mode (within-field,
across-field).

5.5 Procedure
The participants were tested individually. They were strongly encouraged to
maintain central fixation at all times during the task. The viewing distance from
participants’ eyes to the monitor was 37 cm and maintained with a chin-rest.
The sequence of events in each trial was as follows. First, there was a warn-
ing tone and a 1,000 ms central fixation point. Second, the two letters and two
distracters were simultaneously presented for 180 ms. The participants were
required to judge, as quickly and as accurately as possible, whether both tar-
get letters were in the normal orientation (match trials) or whether one was in
the normal orientation while the other was mirror-reversed (mismatch trials)
via a button press made with the index or middle finger. All reaction times in
the present study were measured from stimulus onset to response. Half of the
participants responded with the right hand and the other half responded with

the left. The inter-trial interval was 2,000 ms. Nine blocks of 48 trials were
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presented. The first block was discarded from the analysis because it served as

a practice run.

6. Results

For each participant, the mean of the individual reaction times in each experi-
mental condition was calculated for correct responses. Trials with response
times less than 200 ms, or exceeding 1,500 ms, were treated as errors. Such
outliers were 0.72 % of all trials. Reaction time analyses in the present study
were carried out only for correct responses in match trials. Mismatch trials
were omitted from the analyses because, in these trials, participants might sim-
ply rotate one of the two letters to the upright position and, if it happened to be
the letter in mirror-reverse orientation, immediately reach a mismatch decision.
Thus, while correct performance in match trials required that both letters be

rotated to the upright position, correct performance in mismatch trials did not.

6.1 Reaction time

An analysis of variance (ANOVA) with two within-subjects factors - Rotation
Condition (5-85, 25-65, 45-45) and Presentation Mode (within-field, across-
field) - was carried out using mean response times for correct match judgments.
Table 1 shows mean reaction times and their standard deviations (SDs) for cor-
rect responses in each experimental condition. Table 2 shows mean error rates

and their SDs in each experimental condition.

Table 1: Mean reaction times (ms) and standard deviations (SD)

for correct responses in each experimental condition.

45-45 condition 25-65 condition 5-85 condition
Within ~ Across Within  Across Within  Across

Mean 707 654 710 652 770 700
SD 88 78 88 71 94 74

Match

Mean 694 709 699 695 725 723

Mismatch oy 87 82 87 63 o1 85
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Table 2: Mean error rates and standard deviations (SD) in each

experimental condition.

45-45 condition 25-65 condition 5-85 condition
Within ~ Across Within  Across Within ~ Across

Mean  0.068 0.019 0.063 0.028 0.094 0.059
SD 0.054 0.031 0.058 0.043 0.065 0.060

Mean  0.089 0.077 0.092 0.102 0.117 0.114
SD 0.072 0.049 0.072 0.056 0.083 0.071

Match

Mismatch

There was a significant main effect of Rotation Condition, F (2, 62) =
57.10, p < .01, partial eta squared (npz) = .65. Tukey honestly significant dif-
ference (HSD) tests (o = .05) showed that mean response time in the 5-85
condition (735 ms) was significantly slower than in the 25-65 (681 ms) and in
the 45-45 condition (681 ms). Furthermore, there was no difference in mean
response time between the 25-65 and the 45-45 conditions. There was also a
significant main effect of Presentation Mode, F (1, 31) = 98.58, p < .01, npz
= .76, indicating that across-field processing (669 ms) was significantly faster
than within-field processing (729 ms).

As illustrated in Figure 6, the interaction between Rotation Condition and
Presentation Mode did not reach conventional levels of significance, F' (2, 62)
=2.74,p=.07, npz = .08, indicating that the size of across-field advantage was
invariant among the three Rotation Conditions (53 ms in the 45-45 condition,
58 ms in the 25-65 condition and 70 ms in the 5-85 condition). In order to test
the hypothesis, analyses of simple effects for Presentation Mode were carried
out in each Rotation Condition, indicating that an across-field advantage ap-
peared in all the Rotation Conditions, the 45-45 condition F (1, 93) = 50.67, p
< .01, the 25-65 condition F (1, 93) = 60.23, p < .01, and the 5-85 condition,
F(1,93)=88.31,p <.0l.

6.2 Error rates
An analogous ANOVA carried out with mean error rates yielded results that
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B Within O Across

800
750 F
700 F
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600 F

Reaction Times (ms)

550 F

500 F
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45-45 25-65 5-85
Rotation Condition

Figure 6: Mean reaction times for correct match decisions as a
function of the Presentation Mode and Rotation Condition in the

present experiment. Bars indicate standard errors.

were consistent with the ANOVA on mean reaction times above, suggesting
that the size of across-field advantage was constant irrespective of the Rotation
Conditions. First, there was a significant main effect of Rotation Condition, £ (2,
62) =13.05, p < .01, npz =.30. Tukey HSD tests (o. = .05) showed that while
there was no difference in mean error rates between the 45-45 (.043) and the
25-65 conditions (.045), the mean error rate for the 5-85 condition (.076) was
significantly higher than in the other two conditions. Second, there was a sig-
nificant main effect of Presentation Mode, F (1, 31) =33.78, p < .01, np2 =.52.
Error rates in the across-field condition (.035) were significantly lower than in
the within-field condition (.075). The interaction between Rotation Condition
and Presentation Mode did not reach significance, F (2, 62) = .80, p = .46, but,
similar to the analyses of RT presented earlier, tests of simple effects revealed
a significant across-field advantage in the 45-45, F (1, 93) = 22.34, p < .01, the
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25-65, F (1, 93) = 10.54, p < .01, and the 5-85 conditions, F (1, 93)=11.15, p
<.01.

6.3 Comparison the present data with the data in experiment 1 of
Yoshizaki et al. (2007)

In order to compare the present results with those obtained in Experiment 1
of Yoshizaki et al. (2007), we conducted a mixed three-way ANOVA with a
between-factor (Experiment) by two within-factors (Rotation Condition and
Presentation Mode), using reaction time and error rates. Note that important
focus was on the second order interaction.

As expectations, the second order interactions were significant for using
reaction times, F (2, 108) = 3.39, p < .05, npz = .06, and error rates, F' (2, 108)
=3.12, p < .05, npz = .05. These interactions suggested that while the size of
across field advantage was invariant across the Rotation Conditions when
each for a pair of letters was needed to be rotated in the different direction, the
across-field advantage increased as the number of degrees each letter needed to
be rotated became more and more unequal when each for a pair of letters was

needed to be rotated in the same direction.

7. Discussion
Yoshizaki et al. (2007) varied the number of degrees that each letter needed to
be rotated in order to reach the upright position while holding constant the total
number of degrees of rotation that were required in each trial. They demon-
strated that the across-field advantage increased as the number of degrees each
letter needed to be rotated became more and more unequal. These findings sup-
ported the hypothesis that the across-field advantage derives from the ability to
direct unequal cognitive loads to the left and right cerebral hemispheres.

More interestingly, they argued the possibility for the parallel rotation in
each hemisphere. Their arguments are as follows.

“In Experiment 1, our finding that reaction time increased going from the
45-45 to the 25-65 to the 5-85 condition (on both within-field and across-field
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trials) is clearly inconsistent with the view that the two letters in each trial
were serially rotated to the upright position. Indeed, the total number of de-
grees the two letters needed to be rotated remained constant across these three
conditions. However, the gradual increase in reaction time across these three
conditions is consistent with parallel rotation of the two letters in each trial
because the number of degrees the more severely rotated letter needs to be ro-
tated is increasing across these conditions (i.e., from 45 to 65 to 85). Assuming
both letters are being rotated at the same rate, the time needed to complete a
parallel rotation should be determined by the letter that needs to be rotated by

the largest number of degrees.”

Although their arguments explain their results well, it is noteworthy that
they used the letters needed to be rotated to the upright in the same direction
(clockwise or counterclockwise rotations). As Burton et al. (2002) argued, it
is plausible that the mental rotation to the right direction is basically different
from that to the left. Therefore, it is possible that each hemisphere does not
work in parallel, i.e., serially, when the two letters which needed to be rotated
to the upright position in the different (opposite) direction are projected in the
hemispheres. We predicted that requiring the participants to perform two dis-
tinctive processes (clockwise and counterclockwise rotation) would lead to the
serial mental rotation, so that produce the different pattern of results compared
with our previous study (Yoshizaki et al., 2007).

As expected, the present study demonstrated that the across-hemisphere
advantage was constant irrespective of the three pairing conditions, which was
much different from the results of Experiment 1 in Yoshizaki et al. (2007). As-
suming that a letter of the pairs was rotated after the counterpart was rotated to
the upright position makes the present findings understand reasonably, because
of holding the total numbers of degrees the two letters needed to be rotated to
the upright position constant (i.e., 90 degrees) among the three pairing condi-
tions. Taking into consideration that the total cognitive load (mental rotation)
across the conditions was invariant, the present results supported the Banich
and colleagues model (Banich & Belger, 1990), in which the benefits of bi-
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hemispheric processing increase as the task is more complex.

When we focus on the difference in total performance between the present
results and the previous one (Yoshizaki et al., 2007, Experiment 1), we provide
further evidence to support the Banich and colleagues model, in which as the
cognitive load increase, the benefits of across-hemisphere processing increase.
According to the mixed three-way ANOVA (Experiment by Rotation Condition
by Presentation Mode), the total mean reaction times for the match trials of the
present experiment(699 ms) were longer than those of the previous experiment
(556 ms), F (1, 54)=33.96, p < .01, npz =.39. These differences may be due to
that the some additional processes are involved in the present experiment, rela-
tive to the previous experiment. The possible additional process is the burden
of working memory. Taking into consideration that the two letters are rotated
serially in the present task, the result (parity) obtained by rotating one of a pair
of letter to the upright position has to keep until the counterpart is rotated to the
upright position. On the contrary, in the previous task, the burden of keeping
the result in working memory is conserved, as it is assumed that the two letters
are rotated to the upright position in a parallel fashion. In this sense, the pres-
ent task was more complex than the previous task, in which parallel rotation in
each hemisphere is assumed to be carried out.

Furthermore, the present task was more complex than the previous one in
terms of the time for mental rotation. In the present task, the time to be rotated
at 90 degrees in total was constant among the three paring conditions, as the
letters are rotated serially. On the contrary, the previous task would be time-
saving, because each letter is rotated to the upright position in parallel, so, the
time for at most 85 degrees of rotation is needed.

Based on the above consideration, the argument in which the present task
involved more additional processes compared with the previous task would
be reasonable. Interestingly, the size of the across-hemisphere advantage in
the present experiment (60 ms) was larger than that in the Experiment 1 of
Yoshizaki et al. (2007) (33 ms), interaction between Experiment and Presenta-
tion Mode, F(1, 54) =9.63, p < .01, npz = .15; suggesting that the benefits of

across-hemisphere processing increase, as the cognitive load is higher.
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The present study provides the possible limit for our previous view
(Yoshizaki et al., 2007) that an unequal division of cognitive load between the
cerebral hemispheres facilitates the performance of a complex mental rotation
task. That is, when it is demanded that the letters needed to be rotated in the
same direction, not the different direction, are matched, our previous view is

approved.
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6. Three cases of semantic jargon aphasia

Mari Higashikawa and Kazuo Hadano

Abstract

In this paper three cases of semantic jargon aphasia are reported. Their speech
characteristics are summarized and the disabilities in the selection of items in
the lexicon are analyzed. Each speech is characterized by abundant iterative
patterns of semantic variations in many semantic categories (Case 1), an itera-
tive pattern of semantic variations in only a particular category (Case 2) and
stereotypic repetitions of a particular lexical item (“nimotsu”) without varia-
tions (Case 3). These three cases may indicate that the range of scanning in
the lexicon may shrink in this order (Case 1 — Case 2 — Case 3). These cases
suggest that the semantic system can be disorganized on some various levels in

semantic jargon.

Key words: aphasia, semantic jargon, iterative pattern of semantic variations,

semantic system, semantic field

1. Introduction

Alajouanine (1956) defined a jargon as a disintegration of the semantic values
of language and classified three different types of jargon aphasia: undifferenti-
ated, asemantic and paraphasic jargon. Alajouanine stated that these three types
appear in the order as listed above. Kertesz and Benson (1970) called the ase-
mantic jargon a neologistic jargon and the paraphasic jargon a semantic jargon.

These names are now used widely (Brown 1972, 1977; Buckingham & Kertesz
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1976). A neologistic jargon is composed of many neologisms, and a semantic
jargon is made of verbal paraphasia or misused words. According to Brown
(1981), a semantic jargon usually consisted of irrelevant words, or wild verbal
paraphasias.

We define a semantic jargon as incomprehensible fluent speech where ne-
ologisms do not appear and irrelevant words recur. Three cases have been ana-

lyzed.

2. Case studies
The three cases of semantic jargon below are all from patients in the depart-
ment of speech-language hearing therapy at Eisei Hospital (Hachiooji, Tokyo)

who received an assessment of language.

2.1 Case 1 (Right-handed female. Age 61 at the onset of disease. High
school graduate.)

She was sent to an emergency hospital after a headache and disturbance of
consciousness appeared. Subarachnoid hemorrhage due to the rupture of an an-
eurysm in the left middle cerebral artery was identified. The excision of the left
cerebral arteriovenous malformation and the amputation of the left temporal
lobe were performed. She was hospitalized to the department of psychiatry at
Eisai Hospital 11.2 months after the onset of disease. Fifteen years before this
operation, another aneurysm in the right basilar artery had been excised.

Below are clinical findings at the time of hospitalization to Eisai Hospital.

She had a right hemianopsia. A right hemiparesis had been observed soon
after the onset of disease, but disappeared at the time of hospitalization to Eisai
Hospital.

In addition to fluent aphasia, bucco-facial apraxia, ideomotor apraxia and
memory disorder were observed. The score of Mini-Mental State (Folstein,
Folstein, & McHugh, 1975) was 6/30.

The head CT 11.2 months after the onset of disease is shown in Figure 1.
We found in the CT that craniotomies were performed to the left and right side

and at least 3 clippings were done in the cerebral basal region. There was a
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Figure 1: CT of Case 1

high density area in the left temporal region which was identified as an aneu-
rysm that had not ruptured. There was also a finding of the left temporal lobe
excision and an ischemic lesion with a low density in the right thalamus.

Speech was fluent and no dysarthria was identified. The amount of speech
was large. Simple greetings and conversations were possible. Her speech in-
cluded many empty phrases with little actual information. Word finding diffi-
culty was serious and the naming of simple everyday objects was also difficult.
Irrelevant words to the target words (e.g. saying “kangaroo” instead of pencil)
were observed, with also a tendency to repeat the same word. Even after hear-
ing the correct answer, she often could not understand it as correct. Further-
more, she often could not show the use of real objects presented (e.g. when a
nail cutter was presented, the patient said that she had never seen or used one
before) and her semantic memory could not function. She could repeat sen-
tences with 3 phrases fluently.

Regarding listening, there was a disability in the auditory phonological
analysis and in word meaning comprehension.

Regarding oral reading, most Kanji and Kana letters could not be read.
Writing was practically impossible.

The Standard Language Test of Aphasia (SLTA, Japanese Society of
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Figure 2: SLTA profile of Case

—_

Aphasiology, 1977 ; Higashikawa, Hadano, & Hatta, 2006) profile of Case 1 is
shown in Figure 2.

The examples of speech in naming tasks of objects presented on pictures
are shown in Table 1. This naming task was examined 12 months after the on-
set of disease.

Characteristic of the speech which is shown in Table 1 is that, several words
with semantic relations are spoken repeatedly. These words belong to the same
category (or to the same semantic field), and tend to lead further to words in
another category. In contrast to the neologistic jargon, where neologism repeats
itself while slightly altering the word sound (Green, 1969; Higashikawa, lida,
& Hadano, 2001), Hadano, Matsuda, Toyoshima, and Hamanaka (1986) called
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Table 1: Examples of case 1’s speech in naming tasks (in visual

confrontation naming)

Table: Kore-sharin, sharin-desyo? (Wheel, isn’t this a wheel)

Coffee: Kore-wa-tokei, eeto, ude, ano-udedokei-zya-nakute, kodomo-no-are,
nan-te-yuunoka, sharin, sharin-zya-nai-wa, udedokei, udedokai-no-dokka-to,
tori-ni-yuku-tokoro, ubaguruma, ubaguruma-zya-naku, nan-te-itte-iinoka-na
(This is a clock, uum, arm, not that watch, but that of children, what do you call it,
wheel, wheel, not that, but watch, somewhere on the watch and about to go get it,
baby carriage, not baby carriage, but what can | call it)

Stone: Kore-hari-zya-nai-kana, hari, sanrinsha-no-nani-ka,
mitsuba-no-hari-to-omou-no-dakedo ( Isn’t this a needle, needle, something of
the tricycle, | think it’s a clover’s needle)

Ball: Kore-wa-shamisen-no-kono-hari-no-are,
kono-are-ga-chakuchaku-ga-tui-te-iru-kara-mitsuba-no-hari (This is that of
shamisen’s [a three-stringed Japanese banjo-like musical instrument] needle,
because this that is stuck, it’s a clover’s needle)

Pencil: Kore-wa-futsuu, zya-nai-ka, iro, iro-tsuki-no-are-kana, kuro-zya-naku-te, aa,
demo, sode-dake-ga-kuro-ka, kou-iu-tokoro-ga-aka-de-syou, dakara,
iro-tsuki-no-hari-to-ie-ba-are-kana, kore-demo-futsuu-no-hari-kana,
kore-desu-yo-watashi-ichiban-machigae-no... (This is normal, right, color, that
colored one, not black, uum but only the sleeve is black, around this place is red,
so the colored needle would be that, would this still be a normal needle, this is it,
the one | most mistaken...)

Note: This naming task was examined 12 months after the onset of disease. Rough English

translations are given in parentheses.

Round objects
~OunC e Clock

Wheel udedokei

(watch)

tokei
(clock)

sharin
(wheel)

Three

ubaguruma
(baby carriage)

shamisen
(banjo)

mitsubanohari
(clover's needle)

sode (sleeve) Color

(children)

irotsukinohari
(colored needle)

aka (red)

Children
— kuro (black)

Sewing

iro (color)

Figure 3: Iterative patterns of semantic variations observed in

speech example in Case 1
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in the semantic jargon the case where one word leads to words with semantic
relations the “iterative pattern of semantic variations”. Hadano el al. (1986)
suggest this pattern is one of the characteristics of semantic jargon. We believe
the speech in Table 1 is characteristic of an “iterative pattern of semantic varia-
tions”. Shown in Figure 3 is how the irrelevant words appeared in speech ex-
ample of Casel.

An analysis of speech has been performed by the method of Hadano (1991)
in the above case by taking the speech in the naming task, separating it into
phrases and categorizing the content word in each phrase into 7 groups. The
7 categories are 1) neologism, 2) the fragmental syllable, 3) semantic or pho-
nemic paraphasia, 4) word included in the circumlocution, 5) correct word, 6)
word belonging to empty phrases having no actual information and 7) irrel-

evant word which has no correlation to the target word.

NFPUC
Figure 4.1 Case 1

F
Figure 4.2 Case 2

FP C
Figure 4.3 Case 3

N: neologism F: fragmental syllables P: paraphasia U: circumlocution

C: correct word EP: empty phrase I: irrelevant word

Figure 4: Analysis of speech in a naming task. The analysis
method follows Hadano’s method. (Hadano, 1991)

112



6. Three cases of semantic jargon aphasia

Results of the analysis of speech by this method are shown in Figure 4.1.
Figure 4.1 shows that the speech in Case 1 consists of mostly empty phrases
(63.8 %) and irrelevant words (25.9 %) and can be interpreted in the frame-
work of semantic jargon as an incomprehensible fluent speech that consists of

mostly empty phrases and irrelevant words but has almost no neologism.

2.2 Case 2 (Right-handed male. Age 49 at the onset of disease. High
school graduate.)
He was hospitalized to an emergency hospital since a paralysis suddenly ap-
peared in the right hand. With a diagnosis of intracerebral hemorrhage the he-
matoma was removed surgically on the day of hospitalization. A serious apha-
sia appeared beside a right hemiplegia. He was hospitalized to Eisai Hospital
12.6 months after the onset of disease.

Below are clinical findings at the time of hospitalization to Eisai Hospital.

He had a right hemiplegia and a fluent aphasia. The result of the Raven’s
Coloured Progressive Matrices (Raven, Raven, & Court, 2003) was 22/36.

The head MRI, 13 months after the onset of disease, is shown in Figure 5.
It shows a lesion with high signal intensity mostly in the cortical and subcorti-
cal region of the left temporo-parietal lobe.

No dysarthria was identified. Speech was fluent with paragrammatism.
Simple conversations such as greetings were possible only. Very little actual in-

formation came from the patient, because there were many empty phrases and

Figure 5: MRI of Case 2
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irrelevant words. The amount of information was small relative to the amount
of speech. Many of the irrelevant words were words related to “nomiya” (Japa-
nese word for drinking bar). This characteristic was observed constantly until
the patient was discharged from Eisai Hospital no matter what the situation the
patient was in, during conversation or during therapy. The difficulty of word
finding was serious and naming of even simple daily objects was not possible.
During naming, at times some verbal paraphasia were observed along with ir-
relevant words. Repetition of speech was done relatively well, possible up to 4
phrases.

Regarding auditory comprehension, there was a serious difficulty in under-

standing meanings of words; understanding everyday objects was difficult.
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Figure 6: SLTA profile of Case 2
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In oral reading, Kana words were better than Kanji. However the oral read-
ing of sentences was difficult. He could only write his name.

The SLTA profile of Case 2 is shown in Figure 6. The examples of speech
in Case 2 are shown in Table 2. This speech was recorded in naming tasks 13.6
months after the onset of disease.

As shown in Table 2, the speech in this case includes words such as “no-
midai” (drinking fee), “sakaya-nomiya” (liquor store and drinking bar), “miz-
usyoobai” (night club), “sake-nonda” (I drank), “meshi” (rice) that are irrele-
vant to the target word and are related to “nomiya” (drinking bar) semantically.
These words were repeatedly observed. This could be understood as an itera-
tive pattern of semantic variations. These semantic variations were limited only
to a semantic field of the word “nomiya”, and in his speech we did not observe

any iterative pattern of semantic variations where words related to a concept

Table 2: Examples of case 2’s speech in naming tasks (in visual

confrontation naming)

Newspaper: Kore-wa-nomidai-no-asobutokoro-dabe, nan-toka, wasurechatta-na...
(This is the place where the drinking fee plays, it’s called that...l forgot)

Medicine: Kore-mo-nomidai-dabe (This is also the drinking fee)

Drum: Kore-mo-kore-non-den-dabe, nan-toka-ttutta-na (This also, this is
drinking, it’s called that)

Alligator: Kore-mo-nan-toka-no, sakaya-nomiya-tsutta-na, nan-toka-tsutta
(This also is of something, it’s called liquor store drinking bar, it’s called
that)

Lantern: Kore-mo-nan-toka-tsutta-na, kocchi-mo-kore-omoidashita-na,

hotondo-na, kore, nan-toka-tsutta-na,
mizusyoubai-yaru-nantoka-tsuu, nonnderu-yatsu, wasurechatta-na
(This is also called that, this also | recalled this, almost all, this, it’s
called that, it’s the one you drink with the liquor you work in a night club
with)

Torii (a gateway to
a Shinto shrine):

Kore-nomidai-da, mizusyoubai-yaru-nan-toka-tsuu, nonderu-yatsu,
wasure-chatta-na (This is a drinking fee, the one you work in a night
club with, the one you drink, I forgot)

Kadomatsu (New
Year decorations
made with pine
branches, bamboo
sticks and plum tree
Sprigs):

Kore, sake-nonda, nonde, nondeta-yatsu-dana, un, ue-ni-meshi,
meshi-ga-tuite-te-yo, nan-toka-tsutta-na, wasurechatta-yo (This, |
drank, the one I drank and drank, yeah, on top of it was rice, rice was on
it, it was called something, | forgot)

Note: This naming task was examined 13.6 months after the onset of disease. Rough English

translations are given in parentheses.
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other than “nomiya” (drinking bar). Results of the analysis of speech in this
case are shown in Figure 4.2. This figure shows that empty phrases and irrel-
evant words were abundant; they amount to over 99 % of the entire speech. In
particular, 78 % of the irrelevant words were related to “nomiya.” Neologism

was not observed. We interpreted the speech of this case as a semantic jargon.

2.3 Case 3 (Right-handed male with familial sinistrality. Age 59 at the
onset of disease. College graduate.)

He suffered from a cerebral infarction during hospitalization at a hospital with
a bronchial asthma. At the onset of the infarction he had a right hemiparesis
that later disappeared. Aphasia remained. He went to Eisai Hospital 6.8 months
after the onset of the cerebral infarction and received speech therapy. The chief
complaint of his family was that he would express everything as “nimotsu”
(Japanese word for baggage). Below are the findings at Eisai Hospital.

The result of the Raven coloured progressive matrices was 34/36.

The head CT 6.9 months after the onset of the cerebral infarction is shown
in Figure 7. A large ischemic lesion with a low density is seen over a large re-
gion, mainly in the left temporal and partially into the parietal lobe.

He spoke sentences fluently, but the amount of speech was not large. No
dysarthria was present. The difficulty of word finding was heavy and only ap-
proximately 5-10 % of everyday objects could be named. During naming, there
were many empty phrases and the irrelevant word “nimotsu”. Verbal parapha-
sia and phonemic paraphasia were observed at times. Other than empty phras-

es, his speech consisted mostly of irrelevant words and paraphasias and did not

Figure 7: CT of Case 3
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offer actual information. Paragrammatism was also observed. The repetition of
speech was possible up to 2 phrases.

There was a disability in auditory phonological analysis. Finding word
form was difficult and lexical decision was hardly possible. The disability in
word meaning comprehension was also serious.

Regarding words, Kanji was seriously disabled; he could not write even the
simplest Kanji letters that seven-year-old normal children can read and write.
He wrote Kana letters mostly, and he wrote also sentences mostly identical to
his speech. The word “nimotsu” was frequently written in his sentences as ob-
served in speech.

In oral reading, Kana words were better than Kanji. Part of the mistakes
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Figure 8: SLTA profile of Case 3
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made in the oral reading of Kanji words was similar to that of Gogi-aphasia
(word semantic aphasia, Imura, 1943) — e.g. Kimono: “Chakumono”, Tenjyo:
“Teni”, Dansei: “Otokosei”.

We diagnosed his language disturbance as Wernicke’s aphasia.

The SLTA profile of Case 3 is shown in Figure 8. Table 3 shows the ex-
amples of speech in naming tasks 18.1 months after the onset of the cerebral
infarction.

Figure 4.3 shows results of an analysis performed on the speech in Table
3. It shows that a large part of the speech (87 %) consists of empty phrases
and irrelevant words. Many of the irrelevant words (39 %) were “nimotsu.”
Neologism was not observed. His incomprehensive speech was due to many
empty phrases and irrelevant words that recurred carelessly. We interpreted this

speech as a semantic jargon.

Table 3: Examples of case 3’s speech in naming tasks (in visual

confrontation naming)

Bread: Kore? Kore-wa-nimotsu-de, tyotto-muzukasii-ne. Kore, kokoni-iruno-ne,
tyotto-wakaranai (This? This is a nimotsu and it’s a bit difficult. This,
here it is, | don’t know.)

Teacher: ...Kore, kore, n, nn, konohito, nimotsude-kore, ya, zutto-yaruno-ne
(...This, this, um, uum, this person, with nimotsu, do, does it all the time)

Camera: Kore-wa-kuruma, kuruma-de-mite-iru (This is a car, is looking at it in the
car)

Letter: Kore-wa-nimotsu-de, nimotsu-ni-atte-iru.

Yoku-mite-iru-kedo-wakaranai-ne (This is a nimotsu, it fits with nimotsu,
look, I’'m looking at it carefully, but | don’t know)

Sun: Kore-wa, kore-nimotsu-de, attakai.
Kore-yoru-de-mite-iru-kedo-tyotto-muzukasii-na (This, this is a nimotsu,
and it’s warm.  This, | see at night, but it’s a bit difficult)

Note: This naming task was examined 18.1months after the onset of infarction. Rough English
translations are given in parentheses.

3. Discussion
The characteristics of speech in the three cases of semantic jargon are summa-
rized below.

In all cases, the repetition of speech and oral reading are done fairly well

and no (or few) phonemic paraphasia is apparent. We consider that aphasia-
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type of Case 1 and 2 transcortical sensory aphasia, as repetition is relatively
well preserved. Case 3 is interpreted as Wernicke’s aphasia, since phonemic
mistakes were observed.

In all 3 cases, empty phrases are particularly abundant, and irrelevant words
appear stereotypically, while neologisms and phonemic paraphasias are hardly
observed.

In the speech of Case 1, several words belonging to a semantic category
appeared successively, which is considered as an iterative pattern of semantic
variations which Hadano (1991) defined. Also, on a following occasion, sever-
al other words belonging to another category appear successively. This pattern
does not limit itself to one category, but rather develops to different categories.
For example, the lexicon varies from “hasami” (scissor) to “kamisori” (razor)
to “haburashi” (toothbrush) to “hamigakiko” (toothpaste), so that initially the
lexicon is in the category of cutlery, but later develops to words in the category
of washroom, as if playing with words.

In Case 2, an iterative pattern of semantic variations is observed only in
a particular category: spoken words are almost lexically related to “nomiya”
(drinking bar). The lexical items in this category are not abundant and limited
to some words, such as “mizusyoobai” (night club), “nomidai” (drinking fee),
and “meshi” (rice).

Finally in Case 3, all words have a tendency to be expressed as “nimotsu”
(baggage). An iterative pattern of semantic variations is not observed, while
the nouns recall all have a tendency to lead to “nimotsu.” This speech pattern
may be similar to recurrent utterance observed in some cases of global aphasia,
but we can not understand so because there is no element of non-fluency in the
speech of Case 3.

The observations of our three cases of semantic jargon aphasia are as fol-
lows. In Case 1, lexical items are automatically scanned within categories that
are activated successively — that is, several categories are activated. In Case 2,
lexical items which belong to only one category are always scanned — that is,
an activated category is always one and the same. In Case 3, only one lexical

item is selected and activated stereotypically. All cases have a disability in the
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automatic scanning in semantic jargon. We interpret that these three cases show
steps in which the range of scanning in the lexicon becomes narrower and nar-

TOWCT.
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7. The verbal fluency tasks in the Japa-
nese population

Emi Ito, Naoko Nagahara, Ayano Kanari,
Akihiko Iwahara, and Taketoshi Hatta

Abstract

Verbal fluency tests (VFT) have been used to assess cognitive deficits at
clinical and research fields in the West. It is difficult for Japanese to use the
normative VFT data of other language-speaking people because of linguistic
factors. The objective of the present study was to develop the norms of VFT
for Japanese population and examine the effect of age, education and gender
on the performance. We assessed 1433 healthy community adults on letter flu-
ency (LF) tasks and 934 healthy community subjects on category fluency (CF)
tasks with their informed consent and their age range was from 19 to 91. Our
tasks comprised three LF (“A”, “Ka”, Shi”) and three CF (“Animal”, “Sport”,
“Occupation”). Examiners asked each participant to generate as many nouns
as possible orally, except for proper nouns and repetitive words, for 1 minute
on every task. The present study indicated the norm using percentile scores
stratified by age, education and gender. Consistent with early studies of other
language-speaking samples, age and years of education were strongly related
to the number of words generated on both letter and category fluency tasks.

Key words: verbal fluency, normative data, Japanese-speaking subjects
1. Introduction

Verbal fluency tasks (VFT) involve the production of as many words as possi-
ble beginning with a given letter (letter fluency) or belong to a certain category
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(category fluency) within certain time. In Western countries, Controlled Verbal
Fluency Task (CVFT; FAS test) has been used. In this test, examinees orally
generate words beginning with a letter (“F”, “A” and “S”) within 60 seconds
for each letter (Bechtoldt, Benton & Fogel, 1962). Later Controlled Oral Word
Association test (COWAT) consisted of two sets of letters (“C”, “F”, “L” and
“P”, “R”, “W?”) chosen by analysis of the word difficulty based on the number
of words which begin with the particular letter (Benton & Hamsher, 1989). For
CF tasks some designate semantic categories have been used, such as, animals,
items in supermarket, first names, US states, things-to-ride and professions
(Kozora & Cullum, 1995; McCarthy, 1972; Van Der Elst, Van Boxtel, Van
Breukelen, & Jolles, 2006).

From 1970s to 1990s, performances on verbal fluency tasks of healthy
people were investigated to develop the norm and indicated effect of age and
education in early studies (Mitrushima, Boone, Razani, & D’Elia, 1999). Some
studies documented the effect of gender on VFT (Bolla, Lindgren, Bonaccorsy,
& Bleecker, 1990; Chan & Poon, 1999; Crossly, D’ Arcy, Rawson, 1997; Ruff,
Light, Parker, & Levin, 1996). They reported female superiority in perfor-
mance to male. However, others mentioned no gender differences (Boone et al.,
1995; Ripich, Petrill, Whitehouse, & Ziol, 1995; Yeudall, Reddon, Gill, 1987).
The effect of education on verbal fluency performance was found in some lit-
eratures (Benton, 1983; Crossly et al., 1997; Kempler, Teng, Dick, Taussig, &
Davis, 1998; Kosmidis, Vlahou, Panagiotaki, & Kiosseoglou, 2004). However,
it was not found in others (Axelrod & Henry, 1992; Bolla et al., 1990). While
some previous research suggested that the performance on CF is poorer in el-
derly than in younger adults (Bolla et al., 1990; Bolla, Gray, Resnick, Galante,
& Kawas, 1998; Crossly et al., 1997; Kozora & Cullum, 1995; Kosmidis et
al., 2004; Ostrosky-Solis, Gutierrez, Flores, & Ardila, 2007; Tomer & Levin,
1993; Van Der Elst et al., 2006), several reports showed that age did not affect
the performance on category fluency (Bord, Goodglass, & Kaplan, 1980). Ac-
cording to a meta-analysis of FAS test in healthy adults (Loonstra, Tarlow, &
Sellers, 2001), the performance declines with age. By contrast, other research-

ers showed that LF performance tends to be comparatively resistant to effect
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of age (Harrison, Buxton, Husain, & Wise, 2000; Ivnik, Malec, & Smith, 1996;
Mathuranath, George, Cherian, Alexander, Sarma, & Sarma, 2003; Tomer &
Levin, 1993).

In addition, VFT were applied to clinical subjects, and performances of
people with dementia, traumatic brain injury, depression and schizophrenia
were examined (Baldo, Shimamura, Delis, Kramer, & Kaplan, 2001; Bokat
& Goldberg, 2003; Gourovitch, Goldberg, & Weinberger, 1996; Cerhan et al.,
2002; Tucha, Smely, & Lange, 1999). According to Tucha et al. (1999), pa-
tients with frontal lobe deficit especially in left dorso-lateral area resulted in
worse performance on verbal fluency tests compared with that of other cortical
regions. Differential performance between letter and category fluency tasks
has been demonstrated as diagnostic utility in age-associated pathology such
as Alzheimer’s disease. Patients with Alzheimer’s disease showed impairment
on CF tests compared to LF tests (Barr & Brandt, 1996; Cerhan et al., 2002;
Henry, Crawford, & Philips, 2005; Hodges, Salmon, & Butters, 1992; Monsch,
et al., 1994). Some studies indicated schizophrenia patients were impaired in
both LF and CF tasks (Gourovich et al., 1996; Kremem, Seidman, Faraone, &
Tsuang, 2003)

Since 1990s, imaging studies have been used to analyze functional regions
in human brains relative to VFT. Imaging studies revealed that performance
of VFT is associated with increased left prefrontal activity (Elfgren & Risberg,
1998) and medial temporal lobe is required for the process of retrieval by cat-
egory (Pihlajamaki et al., 2000). Hubrich-Ungureanu, Kaemmere, Henn, &
Braus (2002) studied brain activity of a right-handed healthy woman during
silent letter fluency tasks with functional neuron-imaging techniques. They
found that letter fluency tasks are associated with the left fronto-parietal cortex
and the right cerebellar hemisphere.

From a neuropsychological viewpoint, VFT are used to gauge executive
function, such as keeping rules in mind as well as following rules, self-moni-
toring, the speed and ease of verbal production and to assess the readiness with
which participants can initiate behavior in response to novel requests (Lezak,
1995; Parker & Crawford, 1992). It is also remarked that VFT measures a vari-
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ety of cognitive process, such as word knowledge, access to semantic memory,
long-term verbal memory, attention (Crowe, 1998; Ruff et al., 1996), speed of
information processing, vocabulary size, working memory and inhibition of ir-
relevant words (Sergent, Geurts, & Osdterlaan, 2002). Therefore verbal fluency
tests have been widely used to measure cognitive functions in clinical settings
and research institutes.

In spite of the use of VFT widely in western countries, there are few norms
available in Japanese society. Our early studies with Japanese community
dwellers demonstrated that age and education considerably influence the per-
formance on both letter and category fluency tasks (Ito, Hatta, Ito, Kogure, &
Watanabe, 2004). In addition, we examined the validity and reliability on a
Japanese version of verbal fluency tasks, and verified the test-retest reliability
and criterion-related validity as a measurement for anterior and temporal lob-
ules functions (Ito & Hatta, 2006).

In order to extensively apply the Japanese version of verbal fluency tasks
to Japanese, we newly give them a large sample of Japanese people (more than
2,000) and provide the norms of the LF and the CF tasks.

2. Method

Participants were recruited at annual health examination in four communes
in Japan between June, 2001 and August, 2004. The total number of 2,392
community-dwelling individuals aged from 19 to 91 participated in the study
with their informed consent. Five hundred and sixty nine subjects participated
in both letter and category fluency tasks and others participated in either of LF
or CF tasks. The first data were adopted if the case tried these tasks twice and
more, with the result that data from 1,499 participants in letter fluency tasks
and 1,002 participants in category fluency tasks were obtained. According to
screening tests, participants were classified into 2 groups: healthy and excluded
samples. The healthy sample for LF tasks consisted of 1,433 individuals living
independently, and ranged in age from 19 to 9lyears (M = 58.4, SD = 12.3),
education from 1 to 31 years (M = 11.1, SD = 2.6). The male to female ratio
was 442 to 991 (X2 = 210.3, p < .01). The other healthy sample for CF tasks
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consisted of 934 individuals and age range was 19-91 (M = 57.7, SD = 13.5),
educational range was 1 to 16 years (M = 11.4, SD = 2.7). The gender ratio (male
to female) was 295 to 639()(2 =126.7, p <.01). The healthy participants were
divided into 5 groups by age (under 40, 40’s, 50’s, 60’s, over 70) and 4 groups

by years of education (to 9 years, 10-12, 13-15, over 16 years) for analyses. All

participants were Japanese-speaking people and their characteristics were indi-

cated in Table 1.

Table 1: Characteristics of the participants

Letter Fluency task

! Category Fluency task

! Healthy

Healthy Excluded | Excluded
Menage 584023 696(85) | 577035 11164
19—39 97 0 L 87 0
40— 49 203 4 135 0
50— 59 406 6 258 2
60— 69 477 22 - 270 23
70— 91 249 34 | 184 43
Unknown 1 0 ' 0 0
Mean education_11.12.6) 922, | 1L4@D 8520
Under 10 566 45 L 312 50
10—12 566 10 381 8
13- 15 173 1 L 143 0
Over 16 89 1 76 2
Unknown 39 9 : 22 8
Male 442 34 | 295 34
Female 991 32 639 34

1433 66 934 68

1499 1002
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Three letters (“A”, “Ka”, “Shi”) for LF tasks were selected from 51 Japa-
nese letters based on the number of general nouns begin with each letter and
their familiarity. Three categories (“Animal”, “Occupation”, “Sport”) for CF
tasks were selected which contained a large number of items and indicated nor-
mal distribution in our preliminary study.

Prior to VFT, screening tests were conducted in order to distinguish par-
ticipants with cognitive impairment from healthy ones. They consisted of brief
interviews concerning orientation (time, place and person), medical history,
Mini-Mental State Examination (MMSE: Folstein, Folstein & McHugh, 1975)
and an immediate sentence recall task of Wechsler Memory Scale-Revised
Japanese version (WMS-R: Sugishita, 2001). Participants who marked under
24 points at MMSE or under 4 points of an immediate sentence recall task of
WMS-R and had some neurological medial history such as stroke, Parkinson’s
disease and traumatic brain injury were excluded from healthy samples.

LF tasks were examined by asking participants to generate as many words
as possible orally beginning with 3 letters “ A”, “ Ka” and “Shi” for 60 seconds
each.

CF tasks were examined by asking participants to retrieve the name of
items from 3 categories “Animal”, “Occupation” and “Sport” within 60 sec-
onds each. The task-operating order was randomized among the participants.

Examiners instructed participants not to name proper nouns and repeat
same words previous to the tests. Examiners recorded all the words participants
had reported on the sheet. The number of correct words and repetitive words

produced constituted the raw scores for each task.

3. Result

We explored the total number of words produced on the three LF tasks (“A”,
“KA”, “Shi”), and the three CF tasks (“Animal”, “Occupation”, “Sport”). The
mean number of LF tasks was 22.3 (SD = 8.98) and mean number of repeti-
tive words was 0.8 (SD = 1.2). The mean number of CF tasks was 37.4 (SD =
11.72) and repetitive words was 1.2 (SD = 1.5). Table 2 and 3 showed the mean

number and percentile scores of VFT for 3 variables (age, education and gen-
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Table 2: Norms of letter fluency test (3 tasks) stratified for age,

years of education and gender

Age Educa G Percentile Score M SD
-tion n 5 10 25 50 75 90 95
=9 F 1
10-12 M 1
19 F 22 13.3  16.2 20.0 28.0 29.3 347 384 259 6.5
| 13-15 M 10 16.0 16.6 228 28.0 39.3 493 304 105
39 F 36 24.0 247 31.5 37.0 430 53.6 59.3 382 9.6
16= M 6 21.0 21.0 240 285 41.3 31.0 8.9
F 21 15.0 242 285  34.0 40.0 482 499 341 8.7
total 97 18.7 21.0 250 320 39.0 456 530 33.1 9.9
=9 M 5 18.0 18.0 18.0 18.0 215 19.4 2.2
F 22 6.8 11.6 18.8 235 285 33.0 330 229 7.5
10-12 M 25 2.1 8.2 145  23.0 275 30.8 364 213 8.8
40’s F 73 120 16.4 19.0 240 285 382 403 245 7.6
13-15 M 10 7.0 8.2 19.0 205 335 404 24.1 9.9
F 37 159 176 240 26.0 39.0 442 471 294 10.0
16= M 11 25.0 252 26.0 33.0 43.0 66.6 36.2 13.9
F 12 19.0 208 338 375 418  48.9 36.9 8.5
total 203 11.0 14.4 19.0 250 310 39.6 438 25.6 10.0
=9 M 38 5.8 69.8 11.5 17.0 240 291 335 17.5 9.0
F 83 10.2 12.0 15.0  20.0 23.0 276 300 19.7 5.7
10-12 M 45 13.0 146 16.0  20.0 235 29.8 337 209 5.8
50’s F 162 13.0 14.0 18.0 250 300 350 380 24.6 7.9
13-15 M 15 9.0 11.4 17.0 220 27.0 334 21.5 7.2
F 30 126 145 20.0 235 323 348 399 25.6 7.4
16= M 8 12.0 12.0 19.3 265 32.8 26.4 9.9
F 15 16.0 20.2 25.0 35.0 38.0 4738 32.9 9.3
total 406 11.0 13.0 17.0 220 28.0 33.0 370 227 8.1
=9 M 75 6.0 9.6 12.0 15.0 200 248 2838 16.3 6.5
F 174 10.0 12.0 15.0 19.0 240 27.0 305 19.5 6.4
10-12 M 61 11.0 11.0 14.0 18.0 245 30.8 339 19.6 7.3
60’s F 117 109 14.0 18.0 22.0 27.0 312 39.2 226 7.7
13-15 M 6 10.0  10.0 12.3 225 30.3 215 8.7
F 17 7.0 8.6 19.0  26.0 29.0 40.2 23.8 9.2
16= M 8 9.0 9.0 15.5 19.5 255 19.5 6.2
F 6 13.0 13.0 16.0 21.0 33.5 24.3 11.2
total 477 9.0 11.0 15.0 19.0 245 29.0 33.0 20.0 7.5
=9 M 67 6.0 7.8 12.0 16.0 23.0 294 3538 17.5 8.3
F 101 10.0 11.0 13.5 17.0 225 26.0 29.0 17.9 5.9
70 10-12 M 30 7.1 8.2 15.0 19.0 250 29.0 329 19.5 7.3
| F 30 9.1 16.0 19.8  23.0 29.3 338 383 239 7.2
91 13-15 M 6 14.0 14.0 14.0 18.5 36.8 24.7 12.7
F 6 17.0 17.0 178 215 25.3 21.8 14.5
16= M 2 15.0 15.0 15.0 245 24.5 13.4
total 249 8.0 10.0 14.0 18.0 240 29.0 325 19.0 7.5
Total 1432 10.0 12.0 16.0 21.0 270 340 39.0 223 9.0
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Table 3: Norms of category fluency test (3 tasks) stratified for

age, years of education and gender

Age Educa G Percentile score M SD
-tion n 5 10 25 50 75 90 95
10-12 F 17 33.0 34.6 36.0 39.0 45.0 53.2 411 6.4
19 13-15 M 10 40.0 40.0 46.8 53.0 55.8 69.7 52.5 8.9
| F 34 348 365 438 505 58.0 620 688 504 103
39 16= M 5 41.0 410 420 450 50.0 45.8 4.3
F 21 35.5 40.0 44.5 51.0 54.5 60.8 65.5 50.5 7.9
total 87 350 36.0 410 48.0 540 600 63.6 48.6 9.3
=9 M 4 44.0 44.0 44.0 44.5 45.0 44.5 0.6
F 6 30.0 30.0 30.8 395 43.3 38.2 6.6
40’s 10-12 M 15 34.0 34.6 41.0 45.0 58.0 59.8 47.0 9.1
F 47 24.0 30.0 35.0 38.0 44.0 51.4 56.0 39.5 8.2
13-15 M 9 27.0 27.0 32.0 42.0 51.0 43.0 13.0
F 33 304 352 400 440 525 562 752 46.4 109
16= M 9 39.0 39.0 465 53.0 68.0 57.1  15.2
F 11 43.0 43.0 440 49.0 55.0 60.8 49.9 6.6
total 135 298 31.0 370 43.0 51.0 570 620 443 107
=9 M 23 2000 208 260 33.0 37.0 442 458 317 7.2
F 45 21.3 25.2 30.5 35.0 40.0 46.0 49.0 35.4 7.6
50’s 10-12 M 24 21.0 31.0 343 385 418 460 50.0 37.9 6.5
F 105 25.0 29.6 35.0 40.0 46.0 51.0 54.0 40.6 9.0
13-15 M 10 32.0 32.0 35.0 40.5 50.0 52.7 41.9 7.9
Foo27 31.8 338 37.0 42.0 48.0 524 56.4 426 7.0
16= M 10 24.0 25.1 38.0 46.0 54.5 57.8 44.8 10.4
F 8 39.0 39.0 415 51.0 61.8 51.4 10.3
total 258 24.0 28.0 34.0 39.0 45.0 51.0 56.1 39.5 9.3
=9 M 40 16.2 201 255 300 36.8 42,8 479 313 8.9
F 72 20.3 24.0 26.3 31.0 38.0 42.4 47.0 31.8 8.3
60’s 10-12 M 46 24.7 27.7 30.8 375 44.3 47.9 52.0 375 7.8
F 81 232 260 300 360 425 526 558 36.9 9.5
13-15 M 2 36.0 36.0 36.0 405 40.5 6.4
F 9 350 350 36.0 43.0 47.0 42.0 5.6
16= M 5 27.0 27.0 27.0 38.0 40.0 34.4 6.8
F 6 32.0 32.0 37.3 445 52.8 44.8 9.1
total 270 21.0 25.0 29.0 34.0 41.0 46.0 51.5 34.9 9.2
=9 M 51 11.6 16.2 21.0 28.0 32.0 39.8 43.2 27.2 9.2
70 F 71 14.6 16.0 20.0 26.0 31.0 35.8 39.0 25.6 7.3
| 10-12 M 18 11.7 21.3 29.0 35.3 42.5 27.6 11.3
91 F 28 165 215 253 320 383 46.2 486 321 8.5
13-15 M 6 250 250 273 305 483 352  10.6
F 3 260 260 26.0 32.0 353 114
16= M 1
total 184 14.3 17.0 22.0 28.0 34.0 39.0 44.3 27.9 9.0
Total 934 20.0 24.0 30.0 37.0 44.0 52.0 56.0 37.4 11.3
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der) in healthy sample. Moreover, appendix 1 to 6 indicated the norms (percen-
tile score) of each task stratified by age, education and gender.

An analysis of variance (ANOVA) was conducted to examine the effects of
age, education and gender on both fluency scores. On letter fluency score, an
ANOVA of gender (2) by age (5) by education (4) showed a significant interac-
tion between age and education as well as significant main effects of three vari-
ables (Gender: F (1,1354 ) = 8.87, p <.01; Age: F (4,1354) = 11.02, p < .001;
Education: F (3,1354) = 11.43, p <.001; Age x Education: F (12,1354) =2.78,
p < .01). On category fluency score, an ANOVA of gender (2) by age (5) by
education (4) demonstrated a significant interaction between age and gender as
well as significant main effects of age and education (Age: F (4,876) = 14.37,
p <.01; Education: F (3,876) = 15.54, p <.01; Age x Gender: F (4,876) = 2.62,
p <.05).

Furthermore, the performance was analyzed by multiple regression analy-
ses with samples who participated in both fluency tasks to obtain the contribu-
tion of gender, age and education. The equations of both fluency tasks were
presented as follows.

(1) Letter fluency score = 21.44 — 0.23 (age) + 0.87 (education) + 3.42 (gender)
(2) Category fluency score = 39.12 — 0.30 (age) + 1.39 (education) — 0.10
(gender)

On letter fluency tasks, age, education and gender were selected for equa-
tion (R* = .316, F (3, 566) = 86.78, p < .001). On category fluency tasks, age
and education were selected for equation (R*= 425, F (3, 566) = 140.66, p <
.001). Education had a positive effect and age had a negative effect on both flu-
ency score, in addition, these factors had a more influence on CF tasks than on
LF tasks (Table 4).

4. Discussion

The present study provides normative data stratified by age, education and
gender from a large number of Japanese speaking subjects without cognitive
impairment. It is very helpful for Japanese speaking people to use these norms

in a meaningful way because there are some different linguistic factors among
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Table 4: Estimates of multiple linear regression analyses of VFT

VFT Estimate Standardized R R? p
B B
A (invariable 5.02) 447 .195 <.001
Age -.045 -.183 <.001
Education .348 273 <.001
Gender 1.074 128 <.001
Ka(invariable 9.05) .521 .268 <.001
Age -.088 -.325 <.001
Education .310 .220 <.001
Gender 1.011 .108 <.001
Shi(invariable 5.26) .548 .296 <.001
Age -.076 -.300 <.001
Education .352 .267 <.001
Gender 1.188 136 <.001
Total LF(invariable 21.44) .562 .313 >.001
Age -.225 -.331 <.001
Education 872 246 <.001
Gender 3417 M6 <00l

Occupation(invariable 8.40) .556 .306 <.001
Age -.077 -.273 <.001
Education .490 .333 <.001
Gender .351 .036 313
Sport(invariable 15.27) .644 412 <.001
Age -122 -.426 <.001
Education 429 .287 <.001
Gender -.833 -.084 <.05
Animal(invariable 15.95) .542 .290 <.001
Age -.110 -.329 <.001
Education 461 264 <.001
Gender .260 .023 .533
Total CF(invariable 39.12) .655 425 <.001
Age -.304 -.384 <.001
Education 1.392 .337 <.001
Gender -.095 -.003 .915
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languages, such as length of words, frequency and familiarity of words (Ar-
dila, 1995; Lopez & Taussig, 1991; Lowenstein, Arguelles, Arguelles, & Linn-
Fuentes, 1994).

Age and years of education were strongly related to the number of words
generated on both letter and category fluency tasks. These findings are consis-
tent with some previous studies (Age: Bolla et al.,1998; Crossly et al.,1997;
Harrison et al., 2000; Kosmidis et al., 2004; Kozora & Cullum, 1995; Os-
trosky-Solis, Gutierrez, Flores, & Ardila, 2007; Tomer & Levin, 1993; Van Der
Elst et al., 2006; Education: Benton, 1983; Chan & Poon, 1999; Crossly et al.,
1997; Kempler et al., 1998; Kosmidis et al., 2004; Ratcliff et al., 1998). When
we use VFT as a functional assessment, age and education of clients should be
considered. Gender had an influence only on the performance of the letter flu-
ency task, suggesting that women are superior to men in the letter fluency task.
This was also consistent with the reports of Bolla et al. (1990), Crossely et al.
(1997) and Kosmidis et al. (2004), while there have been some reports of no
gender differences on both fluency tasks (Harrison et al., 2000; Kozora & Cul-
lum, 1995; Lee et al., 2004). These inconsistencies for gender difference may
be due to the ratio of participants and/or the difference of mean age in gender.

The present study provides the normative VFT data of Japanese with com-
prehensive age and educational range, although there is some limitation on
gender ratio. Further research is needed to investigate detectable ability of the

CF and the LF tasks to identify cognitive impairment.
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Appendix 1: Norms of “A” task stratified for age, years of edu-

cation and gender

7. The verbal fluency tasks in the Japanese population

Age Educa Percentile Score M SD
-tion n 5 10 25 50 75 90 95
=9 F 1 8.0
10-12 M 1 13.0
19 F 22 4.0 4.0 5.0 8.0 10.0 13.0 14.8 8.2 3.3
| 13-15 M 10 2.0 2.4 6.9 10.0 12.0 14.7 9.3 3.6
39 F 36 7.9 8.0 9.0 11.5 14.0 16.9 21.0 12.0 3.7
16= M 6 8.0 8.0 8.0 11.5 14.3 11.3 3.3
F 21 6.0 6.2 8.5 11.0 13.5 15.8 18.7 11.0 3.4
total 97 49 6.0 8.0 10.0 13.0 15.0 165 10.6 3.7
=9 M 5 6.0 6.0 7.0 8.0 9.0 8.0 1.2
F 22 3.0 3.0 6.0 8.5 9.3 11.0 12.7 7.9 2.7
10-12 M 25 0.9 3.0 35 7.0 9.0 11.8 13.7 6.8 34
40’s F 73 4.0 5.0 6.0 9.0 10.0 120 13.0 8.3 2.6
13-15 M 10 3.0 3.1 5.5 7.0 12.5 16.6 8.5 4.4
F 37 3.0 4.6 7.0 9.0 11.0 144 156 9.4 3.6
16= M 11 8.0 8.0 8.0 11.0 14.0 24.8 12.6 5.7
F 12 6.0 6.0 9.5 11.5 13.8 15.4 11.3 3.1
total 203 3.0 4.0 6.0 9.0 105 13.0 14.0 8.7 3.5
=9 M 38 1.0 2.0 3.3 5.5 7.0 10.3 11.2 5.6 2.8
F 83 3.0 3.0 5.0 7.0 8.0 10.0 10.8 6.5 2.3
10-12 M 45 3.0 3.6 5.0 7.0 8.0 104 120 6.9 2.6
50’s F 162 3.0 4.1 6.0 8.0 10.0 12.9 14.0 8.4 3.2
13-15 M 15 2.0 2.0 4.0 7.0 10.0 11.0 6.9 3.2
F 30 3.0 3.2 6.0 9.0 11.0 129 14.5 5.6 3.2
16= M 8 6.0 6.0 6.3 7.5 9.8 8.4 2.7
F 15 4.0 5.2 8.0 12.0 13.0 18.0 11.2 4.1
total 406 3.0 4.0 6.0 7.0 10.0 120 13.0 7.6 3.2
=9 M 75 1.0 2.0 4.0 5.5 7.0 9.0 10.0 5.5 2.6
F 174 3.0 4.0 5.0 7.0 9.0 10.6 11.0 6.9 2.5
10-12 M 61 2.1 3.2 5.0 6.0 8.5 11.8 13.0 6.7 3.2
60’s F 117 3.0 4.0 6.0 7.5 9.0 12.0 14.0 7.9 3.1
13-15 M 6 3.0 3.0 3.8 8.5 10.5 7.7 3.5
F 17 1.0 1.0 6.0 8.0 11.0 12.2 7.7 3.6
16= M 8 4.0 4.0 4.3 7.0 8.0 6.8 24
F 6 4.0 4.0 5.5 6.0 11.0 7.7 3.7
total A77 3.0 3.0 5.0 7.0 9.0 11.0 12.0 6.9 2.9
=9 M 67 2.4 3.0 4.0 6.0 8.0 10.0 12.2 6.3 2.9
F 101 3.0 3.0 5.0 6.0 8.0 10.0 10.0 6.4 2.5
70 10-12 M 30 1.6 2.0 4.8 6.0 10.0 11.0 12.0 6.7 3.2
| F 30 3.6 4.0 5.8 8.0 10.0 11.8 12.5 7.8 2.6
91 13-15 M 6 4.0 4.0 4.8 6.0 115 7.8 4.5
F 6 7.0 7.0 7.0 8.0 9.3 8.2 1.2
16= M 2 6.0 6.0 6.0 10.0 10.0 5.7
total 249 2.6 3.0 5.0 6.0 9.0 10.0 12.0 6.7 2.8
Total 1432 3.0 4.0 5.0 7.0 9.0 12.0 14.0 7.6 3.3
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Appendix 2: Norms of “Ka” task stratified for age, years of edu-

cation and gender

Age Educa Percentile Score M SD
-tion n 5 10 25 50 75 90 95
=9 F 1
10-12 M 1
19 F 22 3.2 5.0 6.5 8.0 115 13.8 14.0 9.0 3.1
| 13-15 M 10 5.0 5.3 8.8 11.0 143  17.7 11.3 3.8
39 F 36 8.9 9.7 11.3 14.0 17.0 200 212 145 3.7
16= M 6 7.0 7.0 9.3 11.5 13.3 11.2 2.6
F 21 8.1 9.4 11.5 14.0 145 16.6 18.8 13.2 2.5
total 97 5.9 7.7 10.0 13.0 14.8  18.0 19.2 12.4 3.9
=9 M 5 4.0 4.0 4.5 5.0 5.5 5.0 0.7
F 22 3.0 3.3 6.0 8.5 11.3  13.0 14.7 8.6 3.4
10-12 M 25 0.0 1.8 5.5 8.0 11.0 14.0 14.7 8.0 4.1
40’s F 73 5.0 5.4 7.0 9.0 115 15.0 16.3 9.5 3.7
13-15 M 10 3.0 3.0 6.0 9.5 113 129 8.6 3.4
F 37 3.8 6.2 9.0 10.0 140 174 212 11.3 4.4
16= M 11 9.0 9.2 12.0 14.0 15.0 23.4 14.1 4.3
F 12 10.0 10.3 12.5 14.5 16.0 22.2 14.8 3.7
total 203 3.0 5.0 7.0 9.0 12.0 15.8 17.0 9.9 4.3
=9 M 38 0.0 2.4 4.0 7.0 9.0 123 14.3 6.8 3.9
F 83 3.0 4.0 6.0 8.0 9.0 12.0 12.0 7.7 2.7
10-12 M 45 5.0 5.0 6.0 8.0 9.5 12.0 13.7 8.2 2.6
50’s F 162 4.0 5.0 7.0 9.0 12.0 14.0 15.0 9.5 3.3
13-15 M 15 2.0 3.8 6.0 7.0 10.0 13.2 7.9 3.3
F 30 5.0 6.1 7.8 9.0 11.0 139 16.9 9.6 2.9
16= M 8 2.0 2.0 8.5 10.0 11.0 9.5 3.5
F 15 5.0 6.2 10.0 12.0 140 16.2 11.8 3.3
total 406 4.0 5.0 7.0 9.0 11.0 13.0 14.8 8.8 3.3
=9 M 75 3.0 3.0 5.0 7.0 8.0 11.0 12.5 6.8 2.9
F 174 4.0 4.0 6.0 7.0 10.0 11.0 12.0 7.6 2.7
10-12 M 61 3.0 5.0 55 7.0 10.0 13.0 14.0 7.8 3.2
60’s F 117 4.0 4.0 6.0 8.0 10.0 13.0 14.0 8.6 3.2
13-15 M 6 4.0 4.0 5.5 9.0 12.0 8.7 3.3
F 17 3.0 3.8 6.5 8.0 12.0 14.0 8.8 3.3
16= M 8 4.0 4.0 6.3 7.0 8.8 7.3 1.8
F 6 5.0 5.0 5.8 7.5 13.8 9.2 4.4
total 477 3.0 4.0 6.0 8.0 10.0 12.0 13.0 7.8 3.0
=9 M 67 1.4 3.0 4.0 6.0 9.0 122 14.6 6.9 3.6
F 101 3.0 4.0 5.0 7.0 9.0 10.0 11.9 6.9 2.5
70 10-12 M 30 1.6 3.0 6.0 8.0 10.0 12.0 12.9 7.8 3.1
| F 30 3.6 5.0 6.0 9.0 11.3 13.0 13.9 8.9 3.1
91 13-15 M 6 4.0 4.0 5.5 9.0 16.8 10.5 5.9
F 6 5.0 5.0 7.3 9.0 12.0 9.2 2.6
16= M 2 6.0 6.0 6.0 8.5 8.5 3.5
total 249 3.0 4.0 5.0 7.0 9.0 12.0 13.0 7.4 3.2
Total 1432 3.0 4.0 6.0 8.0 11.0 13.0 15.0 8.6 3.6
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Appendix 3: Norms of “Shi” task stratified for age, years of edu-

cation and gender

Age Educa Percentile Score M SD
-tion n 5 10 25 50 75 90 95
=9 F 1
10-12 M 1
19 F 22 2.1 3.4 5.5 7.0 10.0 118 13.8 7.7 2.9
| 13-15 M 10 5.0 5.0 5.8 8.5 13.3 19.4 9.7 4.7
39 F 36 5.0 6.0 9.0 12.0 140 183 202 121 4.1
16= M 6 4.0 4.0 5.5 8.5 13.3 9.0 4.2
F 21 6.1 7.0 7.0 11.0 13.0 14.0 14.0 10.3 2.9
total 97 5.0 5.0 7.0 10.0 13.0 143 182 102 4.0
=9 M 5 4.0 4.0 5.0 6.0 8.0 6.4 1.8
F 22 0.3 2.3 3.0 7.5 8.3 6.4 3.1
10-12 M 25 1.2 3.5 7.0 9.0 11.0 11.7 6.5 3.4
40’s F 73 2.0 3.0 4.5 7.0 9.0 11.0 12.3 6.9 3.2
13-15 M 10 1.0 1.0 2.5 8.5 10.3 11.0 7.0 4.0
F 37 3.8 4.0 6.0 8.0 12.0 140 16.2 8.5 3.6
16= M 11 6.0 6.0 7.0 10.0 14.0 19.0 10.5 4.3
F 12 3.0 4.2 8.3 10.5 13.0 15.4 10.6 3.6
total 203 20 3.0 5.0 7.0 10.0  12.0 14.0 7.5 3.6
=9 M 38 1.0 1.0 3.0 4.0 7.0 10.0 131 5.4 3.8
F 83 2.0 3.0 5.0 6.0 7.0 9.0 9.0 5.4 2.6
10-12 M 45 3.0 3.0 4.0 6.0 8.0 9.0 10.0 6.1 2.3
50’s F 162 2.1 3.0 5.0 7.0 9.0 11.0 12.0 7.0 2.9
13-15 M 15 2.0 2.0 4.0 6.0 10.0 11.8 6.7 3.3
F 30 1.6 2.0 4.0 7.0 10.0 11.0 13.5 6.8 3.4
16= M 8 2.0 2.0 4.3 7.5 12.8 8.5 5.6
F 15 4.0 4.6 7.0 10.0 12.0 144 9.8 3.2
total 406 2.0 3.0 4.0 6.0 8.0 11.0 12.0 6.5 3.2
=9 M 75 1.0 1.5 2.0 3.0 5.0 8.0 9.0 3.9 2.4
F 174 1.0 2.0 3.0 4.0 7.0 8.0 10.0 5.0 2.5
10-12 M 61 1.0 2.0 3.0 5.0 6.0 9.8 11.0 5.3 2.8
60’s F 117 2.0 3.0 4.0 6.0 8.0 10.0 11.3 6.3 2.9
13-15 M 6 2.0 2.0 2.8 4.5 7.3 5.2 3.2
F 17 2.0 2.8 4.0 7.0 9.0 14.4 7.3 3.8
16= M 8 1.0 1.0 3.5 5.5 7.8 5.5 2.6
F 6 3.0 3.0 5.3 7.5 11.0 8.0 3.8
total 477 1.0 2.0 3.0 5.0 7.0 9.0 11.0 5.3 2.9
=9 M 67 0.0 1.0 2.0 4.0 6.0 8.0 9.6 4.3 2.9
F 101 1.0 2.0 3.0 4.5 6.0 8.0 9.9 4.7 2.6
70 10-12 M 30 0.6 2.0 3.0 5.0 7.0 8.0 8.9 5.0 2.4
| F 30 1.6 5.0 5.0 7.5 8.0 10.9 13.5 7.1 2.7
91 13-15 M 6 3.0 3.0 3.0 5.0 8.5 6.3 4.9
F 6 2.0 2.0 2.8 6.5 6.2 3.2
16= M 2 3.0 3.0 3.0 6.0 4.2
total 249 1.0 2.0 3.0 5.0 7.0 8.0 10.0 5.0 2.9
Total 1432 2.0 2.0 4.0 6.0 8.0 11.0 13.0 6.2 3.4
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Appendix 4: Norms of “Occupation” fluency task stratified for

age, years of education and gender

Age Educa Percentile score M SD
-tion n 5 10 25 50 75 90 95
10-12 F 17 6.0 7.8 9.0 11.0 12.3 14.2 10.8 2.4
19 13-15 M 10 8.0 8.2 120 16.0 17.8  20.0 15.2 3.9
| F 34 5.8 8.0 11.8 140 180 200 21.0 140 4.2
39 16= M 5 11.0 11.0 11.0 12.0 13.0 12.0 1.2
F 21 102 12.0 125 150 17.0 18.8 19.9 15.1 2.7
total 87 8.0 8.9 11.0 140 160 19.0 20.0 13.6 3.7
=9 M 4 12.0 12.0 12.3 13.0 13.8 13.0 0.8
F 6.0 6.0 7.5 10.0 135 10.3 3.3
40°’s 10-12 M 15 7.0 7.6 10.0 12.0 150 19.8 12.7 4.0
F 47 4.4 5.0 8.0 11.0 13.0 150 156 105 3.3
13-15 M 9 7.0 7.0 8.5 9.0 15.5 11.4 4.0
F 33 6.7 8.4 10.0 13.0 150 180 203 126 3.6
16= M 9 8.0 8.0 11.0 16.0 20.0 16.1 6.5
F 11 9.0 6.0 7.5 14.0 150 20.6 14.1 3.4
total 135 6.0 7.0 9.0 12.0 14.0 18.0 19.2 12.1 4.0
=9 M 23 3.2 4.4 6.0 8.0 11.0 11.0 13.4 8.2 2.8
F 45 3.0 5.0 7.3 9.5 11.0 13.0 14.0 9.3 3.1
50’s 10-12 M 24 7.0 7.0 8.0 11.0 12.8 14.0 14.0 10.4 2.4
F 105 6.0 7.0 9.0 115 14.0 16.3 17.7 11.8 3.8
13-15 M 10 7.0 7.1 8.0 10.5 15.0 15.9 11.5 3.4
F 27 5.0 7.4 9.0 120 13.0 142 162 111 2.8
16= M 10 4.0 4.2 6.0 11.5 16.0 20.5 11.5 5.3
F 8 8.0 8.0 9.3 14.0 185 14.0 4.9
total 258 5.0 6.0 8.0 11.0 13.0 16.0 17.0 10.9 3.7
=9 M 40 3.0 4.0 6.0 8.0 10.0 12.0 15.0 8.1 3.6
F 72 3.0 4.4 6.0 8.0 10.5 12.0 13.0 8.1 3.0
60’s 10-12 M 46 5.0 6.7 8.0 100 130 15,0 157 103 3.0
F 81 6.0 6.0 8.0 100 120 17.0 180 105 3.9
13-15 M 2 12.0 12.0 12.0 135 135 2.1
F 9 9.0 9.0 10.0 12.0 15.0 12.6 2.6
16= M 5 4.0 4.0 5.5 8.0 10.5 8.0 2.7
F 6 9.0 9.0 9.8 12.0 17.3 13.0 3.7
total 270 4.0 5.0 7.0 9.0 12.0 15.0 16.0 9.5 3.6
=9 M 51 1.6 3.0 5.0 6.0 9.0 11.0 13.4 6.7 3.0
70 F 71 2.0 3.0 4.0 7.0 9.0 11.0 12.0 6.8 3.0
| 10-12 M 18 1.8 5.8 7.0 12.0 132 8.1 4.0
91 F 28 2.4 4.9 8.3 9.5 11.0 141 161 9.4 3.4
13-15 M 6 7.0 7.0 7.8 9.0 13.0 9.8 2.6
F 3 9.0 9.0 9.0 10.0 11.3 3.2
16= M 1
total 184 2.0 3.0 5.0 8.0 10.0 12.0 14.0 7.5 3.4
Total 934 4.0 5.0 7.0 100 13.0 150 17.0 103 4.1
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Appendix 5: Norms of “Sports” fluency task stratified for age,
years of education and gender

7. The verbal fluency tasks in the Japanese population

Age Educa Percentile score M SD
-tion n 5 10 25 50 75 90 95
10-12 F 17 6.0 9.6 12.0 13.0 15.3 16.1 13.0 2.6
19 13-15 M 10 140 141 15.0 18.0 21.3 25.6 18.5 3.8
| F 34 10.0 10.5 13.5 15.5 17.0 20.0 235 15.5 4.0
39 16= M 5 12.0 12.0 14.0 16.0 17.0 15.6 2.1
F 21 11.0 11.2 13.0 15.0 17.0 22.4 23.9 15.7 3.5
total 87 10.0 11.0 13.0 15.0 17.0 20.0 22.6 15.4 3.8
=9 M 4 12.0 120 12.0 12.0 12.8 12.3 0.5
F 6 6.0 6.0 6.8 13.0 15.8 12.0 4.8
40’s 10-12 M 15 9.0 9.0 13.0 14.0 17.0 21.0 14.8 3.9
F 47 9.0 9.0 11.0 12.0 14.0 17.2 19.0 12.6 3.2
13-15 M 9 9.0 9.0 11.0 14.0 18.0 14.8 5.0
F 33 9.7 10.4 12.0 15.0 16.0 18.6 214 14.7 3.4
16= M 9 12.0 12.0 15.5 20.0 22.5 19.1 4.2
F 11 120 12.0 13.0 16.0 17.0 19.8 15.6 2.6
total 135 9.0 9.0 12.0 13.0 16.0 19.0 22.2 14.2 3.9
=9 M 23 6.0 6.4 8.0 10.0 12.0 14.0 14.8 10.3 2.4
F 45 6.0 7.0 9.0 11.0 13.0 15.0 15.0 10.9 2.8
50’s 10-12 M 24 6.0 9.0 11.0 13.0 14.0 16.0 16.8 12.4 2.7
F 105 8.0 8.0 10.0 12.0 14.0 17.0 19.0 12.4 3.3
13-15 M 10 8.0 8.3 11.8 14.0 15.8 18.9 13.9 3.2
F 27 9.0 9.0 12.0 14.0 16.0 19.0 20.2 14.2 3.2
16= M 10 11.0 11.1 12.0 16.0 17.3 21.6 15.6 3.3
F 8 13.0 13.0 15.3 17.0 19.8 17.1 2.5
total 258 7.0 8.0 10.0 12.0 15.0 17.0 19.0 12.5 3.4
=9 M 40 5.1 7.0 8.0 10.0 12.0 14.0 15.0 10.1 3.1
F 72 6.0 7.0 8.5 10.0 12.0 14.0 15.0 10.1 2.8
60’s 10-12 M 46 8.0 8.0 10.0 12.0 14.0 17.3 18.0 12.2 3.1
F 81 5.0 6.2 9.0 10.0 13.5 16.0 16.0 109 35
13-15 M 2 11.0 11.0 11.0 12.0 12.0 1.4
F 9 9.0 9.0 10.0 12.0 15.5 13.0 3.3
16= M 5 11.0 11.0 11.5 12.0 15.5 13.2 2.8
F 6 7.0 7.0 10.0 13.5 16.0 12.8 3.4
total 270 6.0 7.0 9.0 11.0 13.0 15.0 16.4 11.0 3.2
=9 M 51 3.0 4.0 6.0 9.0 10.0 13.8 14.4 8.4 3.4
70 F 71 3.0 4.0 5.0 7.0 10.0 11.9 12.0 7.5 2.9
| 10-12 M 18 4.8 7.0 10.3 14.1 7.3 4.2
91 F 28 1.8 49 7.0 9.0 11.0 131 14.6 8.9 3.3
13-15 M 6 5.0 5.0 8.0 9.5 12.3 9.7 2.8
F 3 8.0 8.0 8.0 8.0 9.7 2.9
16= M 1
total 184 3.0 4.0 6.0 8.0 10.0 12.0 14.0 8.1 3.3
Total 934 5.0 7.0 9.0 12.0 14.0 17.0 19.0 11.7 4.1

143



Contemporary issues of brain, communication and education in psychology

Appendix 6: Norms of “Animal” fluency task stratified for age,

years of education and gender

Age  Educa Percentile score M sD
-tion n 5 10 25 50 75 90 95
10-12 F 17 12.0 12.0 138 165 183 214 16.5 3.4
19 13-15 M 10 150 151 168 17.5 21.3 247 18.8 3.1
| F 34 13.0 155 17.0 21.0 240 255 280 209 4.2
39 16= M 5 150 150 160 17.0 21.0 18.2 3.4
F 21 122 140 155 19.0 23.0 260 269 19.7 4.4
total 87 13.0 14.0 16.3 19.0 22.8 25.0 26.0 19.3 4.2
=9 M 4 19.0 19.0 19.0 19.0 19.8 19.3 0.5
F 6 13.0 13.0 145 155 175 15.8 2.0
40’s 10-12 M 15 15.0 15.6 17.0 20.0 21.0 24.0 19.3 2.7
F 47 9.8 11.8 130 17.0 190 21.0 226 165 3.7
13-15 M 9 5.0 5.0 10.0 17.0 235 23.5 16.8 7.2
F 33 12.7 13.4 16.0 18.0 20.5 24.2 345 18.9 53
16= M 9 15.0 15.0 18.0 19.0 26.0 21.9 6.4
F 11 18.0 18.0 19.0 20.0 22.0 23.6 20.2 1.9
total 135 11.0 13.0 15.0 18.0 20.0 23.0 25.0 18.2 4.6
=9 M 23 6.4 84 100 12.0 170 206 234 13.4 4.7
F 45 93 100 123 150 16.0 195 200 147 3.2
50’s  10-12 M 24 25 105 140 150 17.8 205 210 151 4.2
F 105 9.4 11.0 13.0 155 19.0 220 237 16.1 4.4
13-15 M 10 13.0 13.0 13.0 15.0 213 23.8 16.5 4.2
F 27 12.0 12.0 15.0 17.0 20.0 21.4 25.4 17.3 3.6
16= M 10 7.0 7.2 15.0 19.0 20.8 23.9 175 55
F 8 14.0 14.0 15.0 19.5 23.3 20.3 5.9
total 258 9.0 11.0 130 150 190 220 230 159 4.4
=9 M 40 7.1 80 100 125 160 180 248 13.1 4.8
F 72 9.0 100 11.0 13.0 160 19.6 220 134 4.1
60’s  10-12 M 46 9.4 100 13.0 150 17.0 200 217 150 3.7
F 81 81 100 120 150 180 220 230 153 4.4
13-15 M 2 10.0 10.0 100 15.0 15.0 7.1
F 9 9.0 9.0 15.0 17.0 19.0 16.4 3.5
16= M 5 7.0 7.0 9.5 120 175 13.2 4.8
F 6 15.0 15.0 15.8 19.5 21.0 19.0 3.2
total 270 80 100 11.0 140 170 20.0 220 145 4.3
=9 M 51 3.0 6.0 9.0 13.0 15.0 18.0 20.0 12.1 4.6
70 F 71 6.0 7.0 88 11.0 140 150 170 11.2 3.2
| 10-12 M 18 0.0 5.4 8.0 135 16.0 18.2 12.2 5.2
91 F 28 7.0 7.0 10.3 13.0 16.0 20.0 21.7 135 4.2
13-15 M 6 8.0 8.0 9.5 150 225 15.7 6.5
F 3 8.0 8.0 8.0 15.0 14.3 6.0
16= M 1
total 184 6.0 7.0 9.0 120 150 180 20.0 122 4.3
Total 934 80 100 120 150 19.0 220 232 154 4.9
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8. Consequences for bilingual first lan-
guage acquisition (BFLA) and native
speaker language acquisition (NSLA) in-
fants

Peter John Wanner

Abstract

This paper provides evidence that a Bilingual First Language Acquisition
(BFLA) infant has no specific delay in acquiring syntactic structures of a lan-
guage compared to Native Speaker Language Acquisition (NSLA) infants. In
this study, a Japanese and English BFLA infant’s acquisition of English sen-
tences with the verb ‘go’ show similar times of production to NSLA infants
for simple present and simple past tense as well as progressive aspect for con-
stituents with the verb ‘go’ as the head of a verb phrase (VP) followed by the
preposition ‘to’ as the head of a prepositional phrase (PP).

Key words: bilingual acquisition, syntax, nativism, universal grammar

1. Introduction

This paper looks at the consequences of bilingual first language acquisition
(BFLA) and monolingual native speaker language acquisition (NSLA) of
sentences with the simple present and simple past tense as well as progressive
aspect for constituents with the verb ‘go’ as the head of a verb phrase (VP) fol-
lowed by the preposition ‘to’ as the head of a prepositional phrase (PP). This
paper determines if development of these phrase structures provide evidence of
any cognitive deficit or enhancement in BFLA infants. Cook (1997) identifies
two views of Bilingualism in terms of cognitive deficit and enhancement, the

‘subtractive view’ and the ‘additive view,” respectfully. The subtractive view
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suggests that BFLA infants would acquire sentence patterns later than NSLA
infants while the additive view suggests that BFLA infants will acquire these
patterns similar to NSLA infants or better.

Chomsky (1981), a generativist, maintains that Universal Grammar (UG)
consists of principles and rules that are common to all human languages. If
these principles are innate, the development of them should be similar in both
BFLA infants and NSLA infants. The verb ‘go’ is one of the first high fre-
quency verbs in an infant’s vocabulary for NSLA infants (MacWhinney, 2006).
Hence, this paper looks at simple sentences with the verb ‘go’ in simple present
and simple past tense form as well as the progressive aspect of it as a head of
a verb phrase (VP) followed by ‘to’ as the head of a prepositional phrase (PP).
The PP ‘to’ can take on a noun phrase (NP) location or VP action within the
constituent. This paper presents novel evidence of a similar language acquisi-
tion process for a BFLA infant and NSLA infants. Thus, this paper provides

evidence supporting cognitive enhancement in a BFLA infant.

2. Method

2.1 Participants

2.1.1 BFLA participant

The main participant of this study is a Japanese and English BFLA child, The-
resa, between the ages of 23- to 41-months-old (Wanner, 2002). She was born
to a Japanese mother (bilingual in Japanese [her native language] and English),
and an American father, the researcher, (bilingual in English [his native lan-
guage] and Japanese). The participant lived with her parents primarily in Japan,
however she went to America once for two months from 23 to 25 months. The
participant had been exposed to English and Japanese predominantly through
interaction with her parents. From her birth, the parents established, in their
interactions with the child, “language boundaries.” Such language boundaries
were determined by maintaining a one person — one language model (native

parents speaking only their native language to the children.)
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2.1.2 NSLA participants

The data of the native English speaking monolingual children comes from
Bloom (1970, 1973, 1974, 1975), Sachs (1983), and MacWhinney (2006).
The Bloom corpus (1970) is a boy, Eric (1;07.01-1;11.02) as well as a female,
Gia (1;07.01-1;11.03). His other corpus (1974, 1975) looks at one boy, Pe-
ter (1;09.08-3;01.20). His final corpus (1973) is of a girl, Allison (1;08.21-
2;10). The Sachs corpus (1983) is of a female child, Naomi (1;01-5;01). The
MacWhinney corpus participant is one boy, Ross (0;07-3;05).

2.2 Analysis

This study analyzes a number of recorded tapes that fall within the acquisition
period of 1;08.00 and 3;5.17 that were transcribed by the BFLA researcher
(Wanner, 2002) and the NSLA researchers (Bloom 1970, 1973, 1974, 1975;
Sachs 1983; MacWhinney 2004). The Wanner corpus (2002) is a collection of
14 audio transcripts for Theresa. The Bloom Corpus (1970) is a collection of
audio transcripts for two participants: three tape transcripts for Eric, and five
tape transcripts for Gia. His other corpus (1973) is a collection of six audio
transcripts of Allison. His other corpus (1974, 1975) is 20 tape transcripts for
Peter. The Sachs corpus (1983) is a collection of 91 audio transcripts for Nao-
mi. Furthermore, the MacWhinney corpus (2006) is a collection of 40 video
and audio transcripts.

This study analyzes the time of acquisition for the verb ‘go’ in simple pres-
ent, simple past tense as well as the progressive aspect of the head of a verb
phrase (VP) followed by ‘to’ as the head of a prepositional phrase (PP) in all
the participants. Likewise, it analyzes the frequency in which they occur in
relation to the type of clause combinations performed. The author employed
the use of the CHILDES CLAN analysis program. This program analyzes
combinations of specific clause searches. All tables with examples of context
for the utterances follow guidelines specified by CHAT. All utterances of the
individual speakers are identified by an asterisk followed by the three letters
before the identity of the target individual followed by a colon (i.e. *CHI:).

Furthermore, actions are described using the symbol of a percent sign followed
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by the abbreviation ‘act,” followed by a colon (i.e. %act:). Likewise, comments
are described using the symbol of a percent sign followed by the abbreviation

‘com,’ followed by a colon (i.e. %com:).

3. Results

3.1 Initial acquisition of the word ‘go’

3.1.1 BFLA infant-theresa

To establish an understanding of the relationship between the verb ‘go’ with a
constituent PP identifying a location or action, first it is necessary to understand
when the verb ‘go’ is initially acquired with or without a PP. Table 1 shows that
Theresa produced her first utterance of the word ‘go’ at 2;03.05. She said, ‘Ready
to go.” as an elliptical clause with an implied subject following a question pro-
duced by her father ‘Are you ready to go?’ Following this the father corrected

her saying ‘I’'m ready to go.” Likewise, she repeated after him saying ‘I’'m

Table 1: BFLA initial utterance of word ‘go’ at 2;03.05

Peter (PET) and Theresa (TER) went downstairs to get some
@Situation:  cough medicine to give to Theresa and were going to return
to go to bed after getting the medicine.

*TER: plastic spoons, yah.

Yoact: picks up another spoon and shows PET and jumps up and
oo down excitedly

*PET: are you ready to go?

%com: asking if TER is ready to go upstairs for bed

*TER: ready to go.

%act: coming to PET to go to upstairs

*PET: I’m ready to go.

%com: correcting TER

*PET: say, +"/.

*PET: I’m ready to go.

*TER: I’m ready to go.
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8. Consequences for BFLA and NSLA infants

ready to go.” This was the first time Theresa used the verb ‘go.” However, the
active verb was repeated almost directly after the adult spoke in both instances,
so the utterance cannot necessarily be considered as a comprehensive produc-
tion initiated by her on her own will.

Table 2 shows that six days later at 2;03.11, Theresa, produced the verb ‘go’
simultaneously with her father while they were singing. Again, the clause, ‘the
lamb was sure to go.” can only be considered as a repetition of phrases pro-
duced by the father just previously. Hence, it cannot be classified as her com-

prehensive initiation only.

Table 2: BFLA infant producing ‘go’ at 2;03.11

TER is singing with PET from a rhyme book in the room

@Situation: upstairs
and everywhere <that <Mary went> [/] Mary went, Mary
*PET: went, everywhere that Mary went the lamb was sure to go>
[>1].
*TER: <that <Mary went> [/] Mary went, Mary went, everywhere

that Mary went the lamb was sure to go> [>1].

At 2;04.00 Theresa produced her first full sentence with a subject and pred-
icate using the word ‘go.” She produced a NP followed by a VP ‘did’ followed
by ‘go’ as the head of an embedded VP followed by a PP with ‘to’ as its head.
In this instance, she replies to a question from the interlocutor that does not in-
clude the word ‘go’ or the preposition ‘to.” In the prior two examples (Table 1
and Table 2), it is unclear if Theresa is producing the word ‘go’ as a repetition
of the interlocutor (Table 1) or an interesting utterance as in a song ‘Mary Had
a Little Lamb’ (Table 2). Hence, this study maintains that her utterance here at
2;04.00 is clearly her initial comprehensive production of the verb ‘go’ as the
head of a VP in the present tense form. Likewise, it is the first time she pro-
vides a location using a PP with ‘to’ as its header. This will be referred to later

when we look at the complete sentence analysis.

3.1.2 English participants

Table 4 shows initial acquisition of the word ‘go’ for the English participants
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Table 3: BFLA infant VP with ‘go’ as the head and a PP with ‘to’

as its head
@Situation: Eating breakfast in Grandpa’s room next to the kitchen
*PET: What did jj do?
*TER: jj did go to mommy.
*PET: very good.
*PET: what is that?
Y%act: watching TER eat something in her mouth

Table 4: Initial acquisition of NSLA infants for the action verb

Ggo’

Researcher Participant Date of Acquisition Utterance
Bloom (1970) Eric * *
Bloom (1970) Gia 1;10.01 Go on
Bloom (1974, 1975) Peter 1;09.08 Go
Bloom (1973) Allison 2;04.00 | ‘go dump

them out.
Sachs (1983) Naomi 1;06.16 Go (a)way
MacWhinney Can | go
R 1;04.11
(2006) 038 :0 down there?

* No evidence of acquisition in data.

from the data that was analyzed. All participants except Eric produced the word

‘go’ comprehensively. Eric only has data up till 1;11.00, so this might be the

reason for no occurrences on his part. He probably acquired the word after-

wards similar to Allison.

3.2 Acquisition of the simple present verb ‘go’ followed by ‘to’ as the

head of a PP

3.2.1 BFLA infant-theresa

Table 3 shows that at 2;04.00, Theresa first produced the verb ‘go’ with a PP
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8. Consequences for BFLA and NSLA infants

Table 5: BFLA production of VP with go as a head and a PP with
‘to” as the head

@Situation:

*TER:
%act:

*PET:
*TER:
*PET:
*PET:
*TER:
*PET:
*PET:

PET is hanging clothes on the clothes line outside has his
pants on the floor in the kitchen because he placed them there
temporarily

daddy, too big that.

pointing to PET’s pants on the floor and picking it up
That’s because that’s daddy’s pants.

why?

because | wear them for Judo.

I have to wear them for Judo.

daddy, you go to Judo.

no, I’m not going to Judo, tonight.

I’m going to Judo tomorrow night.

Table 6: Context for complete complex double preposition ‘to’

construction

“PET: dada has to change his clothes quickly because he has to go to
' work now.

*TER: Theresa, too.

*TER: I want to go to work, too.

with ‘to’ as its head on her own initiative. This occurs at the same time she fist

acquires the word ‘go’ in the present tense form. At 2;10.13 Theresa produced

the sentence ‘you go to Judo,” following an explanation from the father about

why his pants are on the floor in the kitchen area. Here, Theresa refers to the

location ‘Judo’ referring to ‘Judo class.” Table 5 shows the context of this

phrase. Likewise, at 2;10.13, Theresa produced the complete sentence, ‘Theresa

wants to go to mass.” without any prior reference. Six days later, at 2;10.18,

she creates a similar construction implying her wish to go somewhere else
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Table 7: BFLA VP with ‘go’ as head followed by PP with ‘to’ as
the head

the family is going to look at an apartment complex they might
move into in Katsura

*FUM: watch out for John.

%com:

*TER: sacyan(Theresa) no(POS) hou(way) ni( pm).

%act: talking to FUM

“FUM: sacyan(Theresa) tabete(eat) shimai(no+use) no(pm) ka(QUEST)
ii(good).

*TER: Theresa want to go ofuro(bath+tub).

*PET: ofuro(bath+tub)?

*PET: you don't want to go to ofuro(bath+tub)?

*TER: Theresa want to go ofuro(bath+tub).

*TER: Theresa want to go ofuro(bath+tub)no(POS) ouchi(house).

*PET: no, we are not going to go to an ofuro(bath+tub) house.

*TER: why?

*PET: because.

*PET: we only go there when the boiler is broken.

*JES: you want to go there once more, right Theresa?

*TER: yah.

when she says, ‘I want to go to work, too.” as described in Table 6. At 3;03.30
Theresa omitted a determiner in front of the word ‘ofuro’ trying to refer to the
‘ofuro,’ or bath house as described in Table 7.

Theresa was expressing a desire to go to a bath house referred to as ‘sento’
in Japanese. She had gone to a sento for the first time shortly beforechand, a
couple of days prior, when the boiler for the bath tub was not fixed, yet.

Table 8 shows that at 3;05.09 another example appears for this phrase con-
struction, however this time Theresa used a semantically complex sentence

with an inanimate object and the verb ‘go.’ First, she asked the question “Where
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Table 8: BFLA semantically complex sentence with an inanimate

object
@Situation: 'FI)'lIJEZRZI: in the living room with PET helping put together
*TER: where’s money?
*PET: mommy went to the potty.
*TER: money!
*PET: mommy went outside.
*TER: money, money!
*TER: money, where money go?
*TER: where money go to?
*PET: money, do you want money?
*PET: the money is down there.
*PET: you dropped it.
*PET: do you want me to go down under the chair and get it.
*TER: yah.

the money go?’ but when the father tried to interpret what she was saying, she
expanded it hoping he would understand better by saying, ‘Where money go
to?” Thus, we see various forms of VP with ‘go’ as the head followed by a PP
with ‘to’ as the head between 2;04.00 and 3;05.09.

3.2.2 NSLA infants

Table 9 shows that Allison (Bloom, 1973), one of the NSLA infants, also ac-
quired the verb ‘go’ followed by the preposition ‘to” at 2;04.00. Peter (Bloom,
1974, 1975), Eric (Bloom, 1970), and Gia (Bloom, 1970) did not produce the
sentence pattern formation of ‘go to’ at all. Eric and Gia only had data col-
lected till 1;11.03 and possibly acquired this pattern later similar to some of
the other NSLA infants. However, Peter, on the other hand, had data collected

until 3;01.20, and he still did not provide evidence of this sentence pattern for-
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Table 9: NLSA Initial acquisition infants for the verb ‘go’ fol-

lowed by preposition ‘to’

Researcher Participant  Date of Acquisition  Utterance

Bloom (1970) Eric * *

Bloom (1970) Gia * *

Bloom (1974, 1975) Peter * *

Bloom (1973) Allison 2:04.00 Si(r’port.to the

Sachs (1983) Naomi 1;11.10 Go to bed.
When we go to

pro S v
they are.

* No evidence of acquisition in data.

mation at all. Naomi (Sachs, 1983) produced this specific sentence pattern the
carliest of the NSLA participants at 1;11.10 when she said ‘go to bed.” Ross
(MacWhinney, 2006) initiated this sentence pattern the latest at 3;00.17 saying

the same sentence as Naomi, ‘go to bed.’

3.3 Progressive VP ‘going’ + PP ‘t0’
3.3.1 BFLA infant
Table 10 shows the context for Theresa’s initial use of the progressive verb,
‘going,” followed by a PP with ‘to’ as it’s head at 2;01.29 (Wanner, 2002). She
said “We are going to pray,’ trying to get her brother to fold his hands in prayer.
This is acquired earlier than the present tense form ‘go,’ but the meaning that is
assigned is related to an action of praying instead of a location of a place where
an arrival will take place.

Table 11 shows all of the transcribed utterances as well as time of initiation
during the study. Out of the twelve utterances using ‘going,” only three incor-
porate use of for the PP with ‘to’ as a head. Only two of the utterances ‘going

to pray,” and ‘going to look,’ refer to an action. All the other utterances with the
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Table 10: BFLA progressive VP with ‘going’ as a head and PP
with ‘to’ as a head

@Situation:
*TER:

%act:
%com:

*TER:

%act:

sitting at the dinner table to eat dinner
JJ(Jessie)@c pray at the dinner table.

looking at JES

JES didn’t like to fold his hands at the table, so TER
reminded him

we are going to pray.

looking at JES

Table 11: BFLA infant’s acquisition of the progressive verb ‘going’

2;01.29
2;02.02
2;04.27
2,06.02
2;06.04
2;08.23
2;08.23
2;11.12
3;01.30
3;02.00
3;02.30
3;02.30

we are going to pray.

ball going.

where is jj@wp(Jessie) going?
keep going.

Theresa going to look at it. (2 times in a row)
Theresa going this way.

we’re going to another mass.
going to bed soon.

Jessie no stop going, daddy.

I know, <daddy’s going> [/].
is John going, too?

why (is John) going with daddy.
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progressive verb ‘going’ followed by the PP with ‘to” as a head refer to a loca-

tion, specified or implied.

3.3.2 NSLA infants

The data from the NSLA infants indicates that five of the six participants used

the progressive verb ‘going.” Gia did not produce this utterance in any of the

transcription data. Furthermore, it is clear that only four of the six participants

initiated the progressive VP ‘going’ followed up by the PP ‘to’ after 1;11.00.

Table 12 provides a summary of the initial productions and the correspond-

ing initial utterances using ‘going.” The two participants who did not provide

evidence of any progressive VP with ‘going’ as the head followed by a PP with

‘to’ as the head were Eric and Gia for whom only data was collected and tran-

Table 12: NSLA Infant progressive VP with ‘going’ followed by

PP with ‘to’
Researcher Participant  Date of Acquisition  Utterance
BI 1970 Eri 1,08.07 Where are - you
oom ( ) ric ;08. going?
Bloom (1970) Gia * *
Going go round
1;11.17 () going to
Bloom (1974, 1975) Peter 2:02.13 nana’s house to
see nana.
) Going to march
Bloom (1973) Allison 204.00 It (i)s going to
2;04.00
school xxx.
. 1:09.26 Going shopplng
Sachs (1983) Naomi ' Daddy going to
1;11.00
work.
1’'m going to pull
MacWhinney RoSsS 2;06.17 Marky’s hair
(2006) 2;06.17 I’'m going to
conference

* No evidence of acquisition in data.

158



8. Consequences for BFLA and NSLA infants

scribed up till 1;11.00. However, Eric did produce a transitive sentence with
the progressive verb ‘going’ as early as 1;08.07. He said, “Where are you go-
ing?’

There are two patterns of development regarding the use of a PP with a NP
location name or a VP action word following it. Peter (Bloom, 1974, 1975) and
Naomi (Sachs, 1983) provide evidence of earlier acquisition for the use of a
PP headed by ‘to” with a VP action word following it one month (Naomi) and
three months (Peter) [i.e. ‘go round,* and ‘go shopping,’ respectively] prior to
acquisition of it being followed by a NP location name (i.e. ‘to work,” and ‘to
Nana’s house,’ respectively).

The second pattern of development shows that Allison (Bloom, 1973) and
Ross (MacWhinney, 2006) both produced sentences with a PP headed by ‘to’
with a VP action word or a NP location name during exactly the same time pe-
riod. This would seem to suggest that there is no clear evidence that the use of
a VP action word is acquired earlier than with the NP location name following
a VP with ‘going’ as its head for NSLA infants. However, the evidence makes
it clear that none of the participants used a NP location name earlier than the
VP action word in the PP headed by ‘to.” Hence, this paper maintains that the
NSLA infants either attain a VP action word accompanying the PP headed by
‘to’ either before or around the same time in the acquisition process as for that

followed by a NP location.

3.4 Past Tense VP ‘went’ followed by a PP ‘to’

3.4.1 BFLA infant

Table 13 shows at 2;05.03, Theresa (Wanner, 2002) produced the utterance, ‘this
is the park we went to.” It is evident that Theresa initially acquired this form
when seeing a picture of the same park that her cousins took her to in Tokyo a
few weeks prior.

Table 14 shows another example at 2;06.09 where Theresa used a past tense
verb, ‘went,” followed by a PP with ‘to’ as the head in reply to a prior question,
‘Are you in America?’ She employed the use of an implied subject, ‘I,” for the
elliptical VP, ‘went,” followed by the PP, ‘to church.’
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Table 13: BFLA past tense ‘went’ followed by a PP with ‘to’ as

the head
@Date: 27-NOV-1998
@Age: 2;05.03
. TER looking at a brochure of a park where her cousins took
@Situation: .
her to in Tokyo
*TER: this is the park we went to.

Table 14: BFLA embedded phrase in elliptical sentence produc-

tion
@Date: 2-JAN-1999
@Age: 2;06.09
@Situation: PET, TER, and JES are in the living room
*PET: are you in America?
*TER: no!
*TER: went to church.
*PET: oh, you went to church in America.
*TER: yah!

The following day, January 3, 1999, Theresa used the PP ‘to’ in many dif-

ferent ways while trying to describe where her brother Jessie and she went. Ta-

ble 15 provides a description of Theresa saying, ‘J+J (Jessie) went to school.’

referring to Jessie having gone to school. She follows this with an incomplete

sentence leaving out the proposition ‘to’ that should head the PP ‘(to) hoikuen

[day-+care+center].” However, she corrects her next response to a clarification

from her father including the preposition ‘to’ when she says, ‘Daddy went to
hoikuen (day+care+center).” The correction might be because of her father

indirectly providing the correct form in the prior utterance, ‘Yah, you went to

hoikuen, too.’
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Table 15: BFLA past tense VP ‘went’ followed by an implied

preposition ‘to’

@Date:
@Age:
*TER:
Y%act:
*TER:
*TER:
%act:
%com:
*TER:
*PET:
*TER:
*PET:
*PET:

3-JAN-1999

2;06.10

J+J (Jessie) went to school.

talking about JES going to school the week before
daddy came back hoikuen (day +care+center)
mommy sleep.

speaking to PET

coming into the kitchen and holding PET’s leg
Theresa went hoikuen (day+care+center)

yah, you went to hoikuen, too.

daddy went to hoikuen?

daddy went to pick you up at the hoikuen.

drink your juice.

3.4.2 NSLA infants
Table 16 provides a summary of the initial acquisition dates of all the NSLA

infants for the past tense verb ‘went,” followed by a PP with ‘to,” as the head.
Eric (Bloom, 1970), Gia (Bloom, 1970), and Allison (Bloom, 1973) did not

acquire the past tense verb ‘went’ during their data collection. Since Eric and

Gia provided transcripts for between 1:7 through 1;11 only, this might reflect

why this pattern did not occur for them, but Allison provided data between 1;8

through 2;10 with no production of this form. However, Peter (Bloom, 1974,
1975), Naomi (Sachs, 1983) and Ross (MacWhinney, 2006) acquired the past
tense form between 2;04.15 and 2;06.17.
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Table 16: NSLA initial acquisition of verb ‘went’

Infant Date Utterance

Eric * *

Gia * *

Peter 2;04.15 right, fire engine went by.
2:05.03 (1) went to the store.

Allison * *

Naomi 2:05.08 I went to Michelle’s.

Ross 2:06.17 K_itty went bye bye
2:06.17 I just xxx went to preschool.

* No evidence of acquisition in data.

4. Discussion

The data above indicates that the NSLA infants acquired the action present
tense verb ‘go’ over a fairly large time span between 1;04.11 and 2;04.00.
Most of the children except for Peter followed the verb ‘go’ with a preposition.
Given the large variance between the NSLA infants this study maintains that
the BFLA infant could be anywhere within the range of the fairly large time
span suggested above and it would be normal. The BFLA infant acquired the
word ‘go’ at 2;04.00 similar to one of the NSLA children, Allison. Hence, we
maintain that the BFLA infant acquires the action verb ‘go’ similar to a NSLA
infant. Thus, this supports the theory that there is no deficiency in one language
for BFLA infants.

It does not seem coincidental that the NSLA infant, Naomi, acquires the
sentence pattern formation of the VP with ‘go’ as a head followed by ‘to’ as a
head of a PP similar to the BFLA infant, Theresa. Naomi is the only partici-
pant that had a similar age of acquisition for the verb ‘go’ as the BFLA infant,
Theresa. Hence, this study maintains that this sentence pattern consistency for
both participants also provides further evidence for no deficiency in language
in terms of acquisition for this phrase structure in BFLA infants.

Furthermore, It is evident that the BFLA infant, Theresa, initiated the pro-
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gressive verb ‘going’ with a PP ‘to’ followed by an action at least three months
earlier at 2;01.29 saying ‘We are going to pray,’” than her initial acquisition of
the word ‘go’ at 2;04.00. The first time she uses the progressive form with
a NP with a location mentioned following it is when she said “We going to
another mass,” at 2;08.23. Furthermore, it is evident that Theresa’s initial pro-
duction of the progressive VP with ‘going’ as the head followed by ‘to’ as the
head of a PP followed by the VP with an action word falls within the period of
production for the five NSLA infants between 1;08.07 and 2;06.17. Theresa’s
initial production of the progressive VP with going as the head followed by ‘to’
as the head of a PP followed by a NP location name at 2;08.23 comes about
two months later than the latest acquisition of the NSLA infants at 2;06.17. The
production for the five NSLA infants occurs somewhere between 2;02.02 and
2;06.17. Finally, it is also clear that Alison and Theresa’s production of both
the PP ‘to’ with a NP have a variance of about two months.

Acquisition of the past tense verb ‘went’ for the BFLA infant at 2;05.03
occurs within the same time period, within a month variance, as that for the
NSLA infants. The NSLA speakers, Peter and Naomi, both used the VP with
‘went’ as the head followed by the preposition ‘to’ at 2;05.03 and 2;05.08, re-
spectively, while Ross produced this utterance at 2;06.17, hence he has a one
month variance. This provides further evidence that BFLA infants do not have
any deficiencies evident from acquiring two languages at the same time.

Table 17 provides an overview for the development of the present tense
verb, ‘go,” as well as it’s productions with the PP that has ‘to’ as the head for
the BFLA infant and the NSLA infants.

The BFLA infant’s initial development series of acquisition for the verb ‘go’
and the addition of a PP to follow it occur at the same time as Allison. Thus,
we might expect development to be similar to Allison in terms of time and
order. However, the BFLA infant acquired the phrase structure with the pres-
ent progressive VP with the head ‘going’ followed by a PP with the head ‘to,’
about three months earlier than Allison. Furthermore the BFLA infant acquired
the past tense VP with the head ‘went’ followed by a PP with the head ‘to’ at
2:05.03 while Allison never acquired this VP pattern for ‘went’ followed by PP
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Table 17: Tense and Aspectual VP with ‘go’ as head followed or

not followed by a PP

Child go go +to going + to went + to
Theresa 2;04.00 2;04.00 2;01.29 2;05.03
Eric * * 1,08.07 *
Gia 1;10.01 * * *
Peter 1;09.08 * 2;02.13 2:05.03
Allison 2;04.00 2;04.00 2;04.00 *
Naomi 1;06.16 1;11.10 1;11.00 2:05.08
Ross 1;04.11 1;04.11 2;06.17 2:06.17

* No evidence of acquisition in data.

‘to,” even though she provided data leading up till 2;10.00. However, Peter and
Naomi acquire the past tense VP with ‘went’ as a head followed by a PP with ‘to’
as a head around the same time period (2;05.03 and 2;05.08 respectively) as
Theresa (2;05.03). Furthermore, Ross acquires the past tense pattern about 40
days later (2;06.17). Further analysis of other variables might provide an expla-
nation for why the BFLA infant acquired the progressive tense ‘going’ before
the present tense verb ‘go.’

It is clear that the BFLA infant follows the same general pattern of develop-
ment for the present verb ‘go’ and past tense verb ‘went’ when followed by a
PP headed by ‘to’ as the NSLA infants in this study. In summary, acquisition of
the present tense form of the verb ‘go’ always precedes acquisition of the past
tense verb ‘went.” The present tense form ‘go’ and present perfect progressive
form ‘going’ can be acquired at the same time or the progressive form might be
learned later. The incidence of one NSLA infant only using the present perfect
progressive form and not acquiring the others can possibly be explained by
other extenuating factors. Thus, this study maintains that the development of
the BFLA infant for the present, and past tense as well as progressive forms of

the verb ‘go’ followed by a PP with ‘to’ as its head are similar and there are no
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deficiencies evident.

5. Conclusion

This study provides evidence that there are no necessary deficiencies evident in
the BFLA infant compared to NSLA infants in relation to the age of acquisition
or the manner in which the different tense verbs ‘go,” ‘going,” and ‘went,” were
followed by a PP with ‘to’ as its head were acquired. The age of acquisition for
the BFLA infant is almost the same as or within 30 days of the date of initial
acquisition for acquisition of all tenses for the clauses that were analyzed of
at least one of the NSLA infants. Furthermore, the order of acquisition of the
tenses is also similar. Further analysis of the Japanese verb that is equivalent
to ‘go,” ‘iku,” and the various tenses as well as sentence constructions will bear
further evidence regarding the relationship between the BFLA infant and Japa-
nese monolingual NSLA infants. Likewise, it will determine the relationship
between the development of the BFLA infant relationship between both lan-
guages, Japanese and English, in regards to lexical development of the word ‘go’

and ‘iku,” as well as the syntactic developmental relationship.

References

Bloom, L. (1970). Language development: Form and function in emerging
grammars. Cambridge, MA: MIT Press.

Bloom, L. (1973). One word at a time: The use of single-word utterances be-
fore syntax. The Hague Netherlands: Mouton.

Bloom, L., Hood, L., & Lightbown, P. (1974). Imitation in language develop-
ment: If, when and why. Cognitive Psychology, 6, 380-420.

Bloom, L., Lightbown, P., & Hood, L. (1975). Structure and variation in child
language. Monographs of the Society for Research in Child Development,
40, (Serial No. 160).

Chomsky, N. (1981). Lectures on government and binding. Dordrecht, Nether-
lands: Foris.

Cook, V. (1997). The consequences of bilingualism for cognitive processing.
In A. M. B. de Groot, & J. Kroll (Eds.), Tutorials in bilingualism: Psycho-

165



Contemporary issues of brain, communication and education in psychology

linguistic perspectives. Hillsdale, NJ: Lawrence Erlbaum Associates.

MacWhinney. B. (2006, February). The CHILDES Project: Tools for analyzing
talk. Electronic edition. Retrieved February 25, 2006, from CHILDES data-
base Online via GPO Access: http://childes.psy.cmu.edu/data/

Sachs, J. (1983). Talking about the there and then: The emergence of displaced
reference in parent-child discourse. In K. E. Nelson (Ed.), Children’s lan-
guage, Vol. 4. Hillsdale, NJ: Lawrence Erlbaum Associates.

Wanner, P. (2002). Phonetic language transfer from Japanese to English in ini-
tial language development of children. Journal of Cognitive Science, 2, 45-
48.

166



9. Relation among attitudes, motives and
behaviors in English learning of Japa-
nese university students

Ayako Kawakami

Abstract

This study aimed at examining the relation among motives, attitudes and be-
havior for English language learning of Japanese university students. As indi-
ces of learning behavior, learning styles according to Personal Learning Theory
(Kajita, Ishida, & Uda, 1984) and strategies on vocabulary learning were ex-
amined. One hundred and five university students completed the questionnaire
including items about attitudes, motives, styles and strategies of English learn-
ing in a class at the university. From the results, four factors were identified by
a factor analysis of learning style scores. On the whole, university students did
not study so steadily and were noncommittal about flexibility and earnestness
in their learning. However, from the results of learner types, it was shown that
the levels of flexibility and earnestness differed with attitudes and motive for
English learning. Based on these results, the essential conditions for effective

learning of English were discussed.
Key words: English learning, attitude, motive, learning style, learning strategy

1. Introduction

Academic achievement depends upon various factors that are divided task-
related and learner-related factors. Task-related factors can also be expressed
task-requirements. That is, both the quality and quantity of knowledge or cog-

nitive processing required for the accomplishment of the learning task affect
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on the learning processes and results (Bruer, 1993). Learner-related factors are
individual characteristics that will influence how successful different individu-
als will be at that learning. The learner’s psychological factors such as motives,
beliefs, attitudes, intelligence and cognitive styles relevant to the learning are
typical learner-related factors and the learner’s behavioral factors are such as
learning methods including learning styles and strategies.

Regarding foreign language learning, there are a number of studies that ex-
amined mutual relationships of these factors (see, Kurahachi, 1994; Masgoret
& Gardner, 2003). For instance, Ehrman and Oxford (1988) investigated the
use of learning strategies in relation to sex differences, career choice, cognitive
styles and aspects of personality on adult language learners. Carter (1988) test-
ed the influence of field dependent/independent cognitive style and course ori-
entation (grammar-oriented/proficiency-oriented) towards performance of the
target language. Gardner, Tremblay and Masgoret (1997) examined individual
difference measures that were identified a relation to achievement of a second
language learning, and they proposed the causal model in which five factors
were identified as self-confidence, learning strategies, motivation, aptitude and
orientation.

In Japan, several researches on motives, cognitive appraisals, beliefs, learn-
ing strategies and styles, and their interactions at foreign language learning
have been reported (e.g., Horino & Ichikawa, 1997; Kubo, 1999; Nakayama,
2005; Uda, 1988). For English learning of high school students, Horino and
Ichikawa (1997) identified two types of motives: “content-attached” and “con-
tent-detached” motives, and three types of strategies for English vocabulary
learning: organization, imaging, and repetition. They investigated the relation-
ship among these motives, strategies, and performance of English achieve-
ment tests, and indicated that the content-attached motives correlate with the
strategies but the content-detached motives do not, and only the organization
strategy has a significant effect on test performance. Kubo (1999) showed that,
in English learning of Japanese university students, a self-esteem-reward orien-
tation type of learning motives and cognitive appraisals mutually affects learn-

ing strategies, and that learning strategies influence the performance. Cognitive
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appraisals were the estimation for learning skill acquisition and learning be-
havior’s costs of each learner. Also, Nakayama (2005) investigated the mutual
relationship among goal orientation, beliefs, and strategies in English learning
of Japanese university students, and demonstrated that the difference of goal
orientation leads to the difference of beliefs and used strategies. Namely, the
students who rate high on scales of the “learning goal” and the beliefs about
“self-competence” prefer to use metacognitive strategies, pronunciation strate-
gies, and organization strategies, while the students who have high ratings on
scales of the “performance goal” and the beliefs about “traditional English
learning styles” tend not to use guessing strategies.

The present study aimed to investigate the relationship among motives,
attitudes and behaviors for English language learning of Japanese university
students. As learning behavior, this study dealt with learning styles and strat-
egies. Uda (1988) examined the learning styles of English among Japanese
high school students according to Personal Learning Theory (PLT) proposed
by Kajita, Ishida and Uda (1984). PLT refers to the belief system which each
learner has toward his/her own learning activities. On the data from a question-
naire about PLT, it was suggested that the tendencies of English learning styles
among high school students are: (1) cramming, (2) running exercises quickly
when facing a difficult problem, (3) keeping one’s own pace, (4) flexibly
changing one’s plans and/or methods, and (5) seeing one’s friends as rivals.
This study, then, tested the tendencies of English learning styles in university
students in order to compare with the results for high school students by Uda
(1988) and to clarify the relation between learning styles and motives or atti-
tudes for English learning.

As for learning strategies, this study especially focused on the strategies for
vocabulary learning since it was pointed out that the vocabulary acquisition
is disregarded in both of the practical side and the theoretical side though it is
indispensable for studying a foreign language (e.g., Fan, 2003; Maiguashca,
1993; Singleton, 1997).

Regarding motives, two categories of motivation indicated by Gardner and

Lambert (1959) are commonly known in the field of foreign language learning:
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instrumental motivation and integrative motivation. Instrumental motivation
focuses on an end goal and is associated with practical benefit such as personal
achievement and economic advances, whereas integrative motivation drives
the learner to study a foreign language for learning more about culture or meet-
ing new people of the target language community and to have an openness
to identification with that community. Much of the literatures have depicted
integrative motivation as a key to acquire a foreign language. However, as a
foreign language learner in Japan has the different socio-cultural backgrounds
from one in Western countries, these categories seemed not to be entirely appli-
cable (Kubo, 1999; Kurahachi, 1994). Thus, the present study adopted the idea
of these categories partially and took it into consideration that participants are
university students, and it was focused on whether a learner has autonomous
or voluntary motives for learning a foreign language. Students at a junior high
school or a high school are forced to study English for graduation requirement
irrespective of their desires. However, in case of university students, more
learners seem to study English from only autonomous motives and whether
motive for learning English is autonomous or not could influence learning be-
havior of English.

The current study also took up attitudes toward learning a foreign language.
Though Gardner (1988) examined the attitude toward the target language
speakers, the attitude to the second language class and the general attitude
toward the foreign language, it is not reasonable to examine an attitude to the
target language speakers from the difference of the socio-cultural background
as mentioned above in this study. It was also inappropriate to deal with an at-
titude to the second language class, because participants in this study were
university students and some learners studied by themselves not in a classroom
lesson. Therefore, the following three aspects were measured in this study as
an attitude toward English learning: whether a learner enjoys studying English
(Enjoyment), whether a learner think English learning to be important (Impor-
tance) and whether a learner is confident of English (Confidence). In addition,
confidence for different activities of English learning, such as conversation,

grammar and reading comprehension, was measured in order to investigate the
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relation with learning styles.

2. Method

2.1 Participants

The participants were 105 university students who learned English (52 males
and 53 females). Their mean age was 21.1 with a range of 20-28 and the stan-
dard deviation of 1.6. They were not biased about their field in the university.

No one had special ability and learning experience of English.

2.2 Measures

2.2.1 Attitudes to learning

Attitudes to all-round English learning were assessed on three aspects: Enjoy-
ment (Do you enjoy studying English?), Importance (Do you think English
learning to be important for you?) and Confidence (Are you good at English?).
Each aspect was rated on 5-point scales (1: not at all to 5: extremely). Confi-
dence in different activities of English learning was also measured on 5-point
scales (the same as above). Given nine activities of English learning in the
questionnaire were as follows: Conversation, Grammar, Memorizing words’
meanings, Memorizing words’ spellings, Memorizing words’ pronunciations,
Reading comprehension, Aural comprehension, Reading aloud, and Composi-

tion.

2.2.2 Learning motives

For learning motives, participants were asked to select the answer to the ques-
tion “Why do you study English?” out of seven choices: Because I want to be
a fluent speaker of English, Because I need it for the examination for service
or a graduate school, Because it forms a part of my knowledge of some foreign
countries’ culture, Because I need to earn credits of English class for gradua-
tion, Because I am interested in English language, Because I need it for a job
or a license in the future, and the others. Participants could choose the answers

as many as he/she wanted.
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2.2.3 Learning styles

Styles of English Learning were measured using 22 items selected from PLT
scales for English learning of Japanese high school students (Uda, 1988). Each
item consisted of a pair of contrast sentences. All of them were given in Table 1.
Participants were asked to rate which sentence had a stronger correspondence
to their English learning styles on 6-grade scales (1: perfectly correspond to A
to 6: perfectly correspond to B).

2.2.4 Learning strategies

Strategies for English vocabulary learning were assessed with 16 items referred
to questionnaires of Nezu (2004) and Horino and Ichikawa (1997). Table 2
shows all items. Each item was rated on 5-point scales (1: I do not use it at all,

to 5: I very often use it.).

2.3 Procedure

Participants completed the questionnaire including above items about attitudes,
motives, styles and strategies of English learning in a class at the university.
They were given sufficient time to complete it and almost finished in 10-15

minutes.

3. Results

3.1 Relation between attitudes and behaviors

First of all, the differences of learning styles or strategies by the score in three
aspects of attitudes —Enjoyment, Importance and Confidence— were tested.
As for the aspect of Enjoyment, the total sample was split into three groups:
Enjoying (Answer 5 and 4), Neutral (Answer 3) and Not-enjoying (Answer 2
and 1) samples. Data on Enjoying and Not-enjoying groups were used for the
analysis. For each item of learning styles and strategies, t-test was conducted
between the Enjoying and Not-enjoying group. Table 3 shows the mean scores
of items where significant differences were found. Enjoying group students
were inclined to study from day to day according to plan steadily (item No.

6, 13, 21) and aloud (8) as to English learning styles in comparison with Not-
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Table 1: All items of a questionnaire for learning styles

No. A B
1 I study alone. I study with my friends.
2 lrepeat all parts. I focus on my weak points.
3 Istudy in various ways. I study in a consistent way.
4 I focus on the expected exam | focus on what | regarded as
questions. important.
5 ][ study with a sense of rivalry to my I study in cooperation with my friends.
riends.
6 | study a lot at once. I study little by little everyday.
7 | study according to the contents of | arrange the contents of textbooks to
textbooks. myself.
8 Istudy aloud. I study silently.
. . I am unconcerned about learning
9 | work out various learning methods. methods.
10 | stick to a difficult question for a | look up immediately given hints or
long time. answers to a difficult question.
. I do not give me any exams for
11 1 give me some exams for myself. myself.
12 | study at my own pace. | study at the pace of my teacher.
| study at a stretch when the urge .
13 takes me. | study step by step according to plan.
. | study by the method of my teacher’s
14 | study by the method of my choice. or friends’ choice.
I focus on what | made mistakes in .
15 the exam. I am worried about my exam result.
16 |1 study at my own pace. I study at the pace of my friends.
17 | flexibly change the learning plan. | keep the learning plan.
18 1 solve a wide range of questions. I solve mainly basic questions.
19 I look up what I can not understand | first grasp an outline of what I am
every time it happens. going to study.
| study at a language school or with
20 a tutor. I study alone.
21 | study only just before the exam. | study steadily from day to day.
22 1 study alone thoroughly. I readily ask my teacher or friends

what | can not understand.
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Table 2: All items of a questionnaire for learning strategies

No. Strategies of vocabulary learning
1 I'write down the spelling of a new word over and over.
2 | put together various forms (noun, verb, etc.) of a new word.
3 | put together similar spelling words.
4 | put together words which can be used in the same situation.
5 | put together synonyms and antonyms of a new word.
6 | stare a new word over and over to memorize that spelling.
7  For verbs, | put together all conjugations.
8  For verbs, | classify those as transitive or intransitive.
9 I memorize an example sentence or an idiom in which a new word is used.
10 I associate a new word with semantically related words.
11 I punon anew word by a Japanese word which has a similar sound.
12 I write down the spelling of a new word, pronouncing its word.
13 I repeat to recall its Japanese equivalent from an English word.
14 | repeat to recall its English equivalent from a Japanese word.
15 |1 listen to the sound of a new word by means of a compact disc prayer etc.
16 I make an image or a picture which shows the meaning of a new word, in my mind.

enjoying students. They also seemed to have a persevering style for English
learning (10, 18). Regarding to vocabulary learning strategies, the Enjoying
students used the organization and elaboration strategies (2, 3, 4, 5, 8, 9, 10) for
vocabulary learning more often than the Not-enjoying ones. They also tended
to learn the meaning of each English word with its pronunciation (15).

Similar analyses were conducted to the aspect of Importance and Confi-
dence. The results of these two aspects are shown in Table 4 and 5, respective-
ly.

As for learning styles, it was common to both aspects that there was a sig-
nificant difference on each item of No. 6, 8, 13, and 21, and significant differ-

ences on these items were also found in the case of Enjoyment. These results
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Table 3: Mean (SD) of the scores of each item on learning styles

and strategies for each group of enjoyment

Enjoying Not-enjoying t
(N =49) (N =24)
Style No.
6 3.12 (1.39) 2.04 (1.00) 3.39**
8 2.59 (1.41) 3.50 (1.76) 2.39*
10 3.78 (1.50) 4.83 (1.17) 3.02**
13 2.86 (1.26) 1.96 (1.08) 3.00**
18 3.37 (1.42) 4.29 (1.27) 2.70**
21 2.96 (1.12) 1.50 (0.78) 5.74**
Strategy No.
2 3.20 (1.04) 2.50 (1.06) 2.70**
3 2.51 (1.02) 2.00 (0.89) 2.09*
4 3.10 (1.01) 2.21(1.02) 3.55**
5 3.10 (0.94) 2.25(1.03) 3.52**
8 2.25 (1.05) 1.67 (0.64) 2.91%*
9 3.43 (0.96) 2.50 (1.18) 3.60**
10 3.29 (1.06) 2.46 (1.06) 3.13**
15 2.75 (1.13) 1.96 (1.12) 2.84**

Note: Style No./each item number of Table 1; Strategy No./each item number
of Table 2. * p < .05, ** p<.01

suggested that, just as Enjoying students did, the students of Important and
Confident (Answer 5 and 4) group studied more steadily and aloud than Not-
important and Not-confident (Answer 2 and 1) group students. Significant dif-
ferences on No. 10 and 18 were common between the aspect of Enjoyment and
Confidence. The students of a confident group tended to be more tenacious for
English learning compared to Not-confident group students. Significant differ-
ences on No. 15 and 16 were found only for the aspect of Confidence, and only
the Importance aspect had a significant effect for the item of No. 2.

Regarding vocabulary learning strategies, a significant difference on No.4
was common among the aspects of Importance, Confidence and Enjoyment.

Whether it was common between the aspects of Importance and Enjoyment
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Table 4: Mean (SD) of the scores of each item on learning styles

and strategies for each group of importance

Important Not-important i
(N=75) (N=13)
Style No.
2 3.15 (1.45) 4.00 (1.67) 2.33*
6 2.88 (1.65) 2.08 (1.58) 2.09*
8 2.77 (2.20) 3.77 (1.53) 2.28*
13 2.73 (1.63) 1.85 (0.64) 2.42*
21 2.64 (1.31) 1.38 (0.26) 6.50**
Strategy
No.
3.03 (0.89) 2.31 (1.06) 2.50*
7 3.67 (0.71) 3.00 (1.00) 2.56*
9 3.29 (1.10) 2.38 (0.92) 2.91*
15 2.60 (1.14) 1.69 (1.40) 2.79**

Note: Style No./each item number of Table 1; Strategy No./each item number
of Table 2. * p <.05, ** p<.01

that there was a significant effect on each item of No. 9 and 15, significant
differences on No. 2, 3, 8, and 10 were common between the Confident and
Enjoyment aspects. Only the Importance aspect had a significant effect for the
item of No. 7 and significant difference on No. 5 was found only for the aspect
of Enjoyment.

The correlation between the aspects of Enjoyment and Importance, Enjoy-
ment and Confidence, and Importance and Confidence was 0.560, 0.603, and

0.564, respectively.

3.2 Relation between motives and behaviors

Second, for an analysis of the aspect of motives, participants were split into
two groups according to whether he/she had autonomous or voluntary motive
for English learning. It could be regarded that students who studied English
only to fulfill graduation requirement of university had not autonomous motive

for English learning. Therefore, twenty-nine participants who chose just only
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Table 5: Mean (SD) of the scores of each item on learning styles

and strategies for each group of confidence

Confident Not-confident
(N =28) (N =53)
Style No.

6 3.29 (1.92) 2.40 (1.32) 3.08**

8 2.46 (1.22) 3.30 (3.06) 2.63**
10 3.43 (1.66) 4.53 (1.64) 3.67**
13 3.04 (1.59) 2.28 (1.28) 2.73**
15 2.43 (1.44) 3.45 (2.33) 3.08**
16 1.71 (0.58) 2.45 (1.52) 3.32**
18 2.79 (1.36) 4.34 (1.77) 5.21**
21 3.18 (1.12) 1.98 (1.10) 4.88**

Strategy No.

2 3.36 (0.90) 2.62 (1.12) 3.07**

3 2.54 (1.15) 2.04 (0.73) 2.28*

4 3.21 (1.00) 2.47 (1.02) 3.16**

8 2.38 (1.35) 1.82 (0.78) 2.20*
10 3.36 (0.83) 2.60 (1.05) 3.26**

Note: Style No./each item number of Table 1; Strategy No./each item number
of Table 2. * p <.05, ** p<.01

the answer of “Because I need to earn credits of English class for graduation”
were categorized in Heteronomous group and 39 students having not chosen
that answer became Autonomous group members. The t-test was conducted
between these two groups for each item of learning styles and strategies similar
to the case of three aspects of attitudes. Table 6 shows the mean scores of items
where significant differences were found.

It is characteristic of the case of learning motives to show significant differ-
ences between two groups on item No. 1, 4 and 12 for learning style, as these
differences were not found on the results of attitudes. These suggested that Au-
tonomous group students were inclined to study English with his/her own style
compared to Heteronomous group students. It also seemed that students in

Autonomous group tended to study English more steadily than Heteronomous

177



Contemporary issues of brain, communication and education in psychology

Table 6: Mean (SD) of the scores of each item on learning styles

and strategies for each group of motive

Autonomous Heteronomous

—

(N =39) (N =29)
Style No.
1 1.69 (0.80) 2.31 (1.79) 2.15*
4.00 (2.11) 3.22 (1.67) 2.28%*
6 3.33(1.86) 2.10 (1.17) 4.01**
12 2.18 (0.99) 2.69 (1.22) 1.99*
21 2.95 (1.52) 2.03 (1.03) 3.25%*
Strategy No.
3 2.28 (0.94) 1.83 (0.50) 2.13*
4 3.13 (1.17) 2.41 (0.82) 2.88**
8 2.41 (1.25) 1.69 (0.51) 3.24%*
10 3.23 (1.02) 2.66 (1.01) 2.32*
12 4.00 (1.53) 3.38 (1.53) 2.05*
15 2.69 (1.32) 2.10 (1.17) 2.14*

Note: Style No./each item number of Table 1; Strategy No./each item number
of Table 2. * p <.05, ** p<.01

group students, on the basis of significant differences on No. 6 and 21. About

learning strategies, a significant difference was newly found on No. 12.

3.3 Factor analysis of learning style scores
In order to grasp a factorial structure of English learning styles of participants,
a factor analysis was employed for learning style scores, using the principal
component method with the promax rotation. In consideration of explainabil-
ity, four factors with eigenvalues over 1.00 and item loadings over 0.30 were
identified. The obtained factor loadings of each item are given in Table 7.

The first factor (F1) was named “initiative”. Because factor loadings at
No. 12, 16, 14, 1 and 4 were higher, this factor could be interpreted as show-
ing whether a learner him/herself, not a teacher, a friend or an exam, took the

initiative for English learning. The higher scores one gets for these items, the
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Table 7: Factor loadings of learning style items

No. Factors
F1 F2 F3 F4
12 0795 | -0.109  -0.141  -0.046
16 0.630 0.074 0.226 0.020
14 0.519 0.302 0.235 0.180
1 0453 | -0.016  -0.110 0.170
-0.369 0.288 0.061 0.364
21 -0.062 0852 | -0.072  -0.059
6 -0.200 0.652 0.023 0.025
13 0.091 0560 | -0.062  -0.316
8 -0.094 | -0.329 0154  -0.038
-0.200  -0.024 0717 |  -0.096
9 0.038  -0.048 0617 |  -0.064
17 0.204  -0.087 0599 |  -0.079
15 0206  -0.039 0.322 0.155
5 0.164 0148  -0.207 0.525
10 -0.023  -0.209  -0.033 0.525
18 -0.092  -0.086 0.195 0.479
11 008  -0.133  -0.161 0.430
22 0.021 0075  -0.047 0.407
2 -0.090  -0.093 0.139 0.384
7 -0.163 0042  -0.053 0.038
19 0.160 0.242 0.080 0.068
20 -0.051 0017  -0.087  -0.066

Note: No./each item number of Table 1

weaker his/her own initiative for English learning is.
Factor 2 (F2) had higher values of factor loadings at No. 21, 6, 13 and 8.
These items referred to whether a student studied English steadily as planned,

and then this factor was labeled “steadiness”. If one studies English everyday

according to plan, his/her score for these items relatively becomes high.

Factor 3 (F3) was named “flexibility”, because factor loadings at No. 3, 9,
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17 and 15 in which asked if one was flexible for methods or plans of English
learning were higher. The lower scores for above four items are regarded as
more flexible for learning methods or plans.

In Factor 4 (F4), factor loadings at No. 5, 10, 18, 11, 22 and 2 became
higher. What these items asked in common could be whether or not one stud-
ies English in earnest. Therefore, this factor was called “earnestness”. When a
learner shows lower scores for these items, it is considered that he/she studies
English more seriously.

Table 8 shows the mean of synthetic scores on each factor. As there are dif-
ferences in the number of contained items among factors, the values obtained
by dividing the mean by the number of items are also given in Table 8. General
tendencies of all participants about each factor were (1) relatively taking the
initiative for learning, (2) not studying so steadily, (3) being noncommittal

about flexibility and earnestness in their learning.

Table 8: Mean, SD and Mean/items of the synthetic scores on
each factor

F1 F2 F3 F4
Mean 12.79 11.79 13.43 22.08
SD 3.86 3.79 3.78 4.82
Mean/items 2.56 2.95 3.36 3.63

Note: Mean/items; the value obtained by dividing the mean by the number of items on
each factor

3.4 Attitudes and motives by learner types on learning styles
The correlation between the synthetic scores on each factor and the three as-
pects of attitudes is shown in Table 9. All correlations were significant, except
for two values at F1. Particularly, the three positive correlations at F2 and the
negative correlation between F4 and Confidence were stronger than others.

In order to investigate these results minutely, the synthetic scores on each
factor were split into two parts on just the middle of a possible score range: A)

the scores less than the middle, and B) the score of the middle and over (Kajita
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Table 9: Correlation between each factor and attitudes to English

learning

F1 F2 F3 F4
Enjoyment -0.189 0.460** -0.270** -0.203*
Importance -0.074 0.363** -0.271** -0.242*
Confidence -0.198* 0.489** -0.321** -0.408**

*p<.05,**p<.01

et al., 1984). There were sixteen (2*) ways of combination of A and B on four
factors and each participant necessarily corresponded to one of these combina-
tions. As a result, only 10 types were found in participants of this study and
76.2 % of all students were included in five types of ten. These five learner
types were as follows: Type 1: AABB (n = 23), Type 2: AAAB (n = 16), Type 3:
AABA (n = 16), Type 4: AAAA (n = 13), and Type 5: ABAA (n = 12). (These
sequences of A and B correspond to F1, F2, F3 and F4, in due order.)

The difference of each aspect of three attitudes among these five types was
examined using a one-way ANOVA. Table 10 gives the mean scores of three
aspects of attitude by learner types.

As for the aspect of Enjoyment, there was a significant main effect, F (4,
75) =4.59, p < .01, and a Tukey’s HSD test as a post-hoc test showed that the
score of Type 5 was significantly higher than the score of Type 1, 2 and 3. An
ANOVA for the aspect of Importance also revealed a significant main effect,

Table 10: Mean (SD) scores of each aspect of attitudes by learner

types
Type 1 Type 2 Type 3 Type 4 Type 5
AABB AAAB AABA AAAA ABAA
Enjoyment 2.74 3.06 3.06 3.38 4.08
(0.96) (1.00) (0.68) (1.12) (0.67)
Importance 3.48 3.75 3.63 4.08 4.58
(1.04) (1.00) (0.89) (1.32) (0.51)
Confidence 1.96 1.94 2.25 3.31 3.25

(1.19) (0.93) (1.06) (1.32) (1.36)

181



Contemporary issues of brain, communication and education in psychology

F (4, 75) = 2.83, p < .05, suggesting that the score of Type 5 was higher than
the score of Type 1 as a result of a post-hoc test. Again, a main effect was sig-
nificant for the aspect of Confidence, F (4, 75) = 5.09, p < .01. A post-hoc test
showed that the score of Type 5 was higher than the score of Type 1 and 2, and
the score of Type 4 was also higher than the score of Type 1 and 2.

Moreover, for each aspect of nine learning activities, a one-way ANOVA
was employed to test the differences among five learner types. Table 11 shows
the mean scores and results of ANOVAs for nine aspects of learning activities
by learner types. There was a significant main effect in all aspects, except for
Conversation and Reading aloud. At the aspect of Grammar, a Tukey’s HSD
test revealed that the score of Type 4 was higher than the score of Type 1 and

2. At three aspects of Memorizing words’ meanings, Memorizing words’ spell-

Table 11: Mean (SD) scores of each aspect of English learning
activities by learner types

Typel Type2 Type3 Typed Typeb5

AABB AAAB AABA AAAA ABAA F
. 2.13 2.25 1.69 2.46 2.75
Conversation (0.76) (0.93) (0.70) (1.39) (1.06) 2.42
1.96 1.88 2.69 3.15 3.00 o
Grammar 0.98) (089 (1.08) (152 (L13) 46
Memorizing words’ 2.00 1.63 2.50 3.31 3.17 748"
meanings (1.00)  (0.72)  (1.15)  (1.03)  (1.19) '
Memorizing words’ 2.26 2.00 2.56 3.31 3.33 467"
spellings (1.14) (1.03) (1.15) (1.03) (0.89) '
Memorizing words’ 2.35 2.50 2.38 2.85 3.67 295"
pronunciations (1.23) (1.21) (1.20) (1.07) (1.15) '
. . 2.09 1.94 2.81 3.62 3.42 -
Reading comprehension (1.04) (1.12) (1.28) (1.04) (0.79) 7.53
. 2.00 2.31 1.69 2.77 3.00 *
Aural comprehension 1 5155y (0.79)  (1.36) (1.28) 2
. 2.61 2.75 2.63 3.00 3.25
Reading aloud (111) (129  (0.96) (115 (0.75) 2
Composition 1.96 1.69 2.06 2.85 2.67 363"

(0.98) (0.87)  (0.77)  (1.14)  (1.15)

*p<.05,**p<.01
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ings and Reading comprehension, Type 4 and 5 had higher scores than Type
1 and 2. The score of Type 5 was significantly higher than the scores of Type
1 and 3 at Memorizing words’ pronunciations. As for Aural comprehension, a
post-hoc test showed that Type 5 had a significant higher score than Type 3. At
Composition, the score of Type 4 was higher than that of Type 2.

About learning motive, the number of participants of each learner type for
Autonomous and Heteronomous group is shown in Table 12. While the number
of students in Autonomous group was smaller than the one of Heteronomous
group students at Type 1, Heteronomous group students were outnumbered by

Autonomous group students at Type 4 and 5.

Table 12: The number of participants of each learner type in two

groups of learning motives

Type 1 Type 2 Type 3 Type 4 Type 5
AABB AAAB AABA AAAA ABAA
Autonomous 5 4 5 6 9

Heteronomous 10 5 4 2 2

4. Discussion

This study investigated the relation among motives, attitudes and behavior
for English language learning of Japanese university students by means of the
questionnaire.

Many items of learning style which showed the differences between two
groups for each aspect of attitudes —Enjoyment, Importance and Confidence—
were included in F2 and F4 found on the result of factor analysis. Enjoying,
Important or Confident group students were inclined to study English from day
to day according to plan steadily and to have a serious and tenacious style for
English learning in comparison with the students of each opponent group.

About vocabulary learning strategies, the Enjoying and Confident students
generally used the organization and elaboration strategies for vocabulary learn-
ing more often than each opponent group of students. In particular, there were

more strategy items which had the significant difference between two groups
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at the aspect of Enjoyment compared with other two aspects. Enjoying English
learning seemed to be associated with strategic vocabulary learning. On the
other hand, for learning style, the aspect which had most items showing the
difference between two groups was the ‘Confidence’. It is likely that learning
styles had relatively strong relations with learner’s confidence for English per-
formance.

Three items (No. 1, 4 and 12) of learning styles which had the significant
difference only between Autonomous and Heteronomous group students were
included in F1. It stands to reason that autonomy of learning motives is associ-
ated with the initiative for learning concerned. Students having autonomous
motive intended to take the initiative by themselves for learning pace or focus
parts of English. This was a different tendency as results of three aspects of
attitude. As for vocabulary strategies, the results similar to those of three at-
titudes were found, that is, Autonomous students frequently used the organiza-
tion and elaboration strategies compared with Heteronomous students.

Based on four factors identified by a factor analysis of learning style scores,
general tendencies of university students in this study were as follows: (1) they
relatively took the initiative for learning, (2) they did not study so steadily, (3)
they were noncommittal about flexibility and earnestness in their learning. Uda
(1988) suggested that the tendencies of English learning styles among high
school students are: (1) cramming, (2) running exercises quickly when facing
a difficult problem, (3) keeping one’s own pace, (4) flexibly changing one’s
plans and/or methods, and (5) seeing one’s friends as rivals. Uda (1988) and
this study share the similarities in that students do not study so steadily (that is,
they were cramming) and they tend to take the initiative for learning pace (that
is, they kept his/her own pace). However, there seems to be a slight difference
on “flexibility” between Uda (1988) and this study. High school students in
Uda (1988) had a tendency of flexibly changing one’s plans and/or methods,
whereas university students in this study admittedly showed the medium level
and were noncommittal about flexibility. Then, in order to investigate learning
styles of university students in detail, relations between each factor and atti-

tudes or motives were analyzed.
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The correlations between the synthetic scores on each factor and the three
aspects of attitudes demonstrated that the higher score a student got for Enjoy-
ment, Importance or Confidence, the more steadily (F2), flexibly (F3), and
earnestly (F4) the one studied English. Although each of flexibility and earnest-
ness was a middle level as a mean of all students’ scores, both seemed to vary
with the level of attitudes.

On the relation between each attitude and learner types by combination of
four factors, Type 5 (ABAA) showed higher scores at all attitudes. Because
Type 5 was different from other four types in that F2 was B, it could say that
studying steadily was associated with enjoying English learning, thinking Eng-
lish learning to be important, and having confidence in English. At the aspect
of Confidence, the score of Type 4 (AAAA) was also higher than Type 1 (AABB)
and Type 2 (AAAB), but not than Type 3 (AABA). This suggests that an ear-
nest English-learner has confidence in English.

As for confidence in nine learning activities, the scores of Type 4 and/or 5
were generally high compared with the scores of Type 1, 2 or 3, just as the re-
sults of three attitudes. That is, students who had the learning style of Type 4 or
5 possess the tendency of being confident in English. It is reasonable to regard
that students having confidence in English show actually good performance in
English. Therefore, on a learning style for good achievement of English learn-
ing, it seems to need the conditions of (1) studying steadily and (2) being flex-
ible for learning methods or plans with studying earnestly. The present study
demonstrated that the university students who learn English steadily had prob-
ably good achievement. These results supported the finding of Uda (1988) in
which high school students learning English steadily have good achievement.

The point in common between Type 4 and 5 was also found on the relation
between learning motive and learner types. At these two types, the number of
students in Autonomous group was larger than the one of Heteronomous group
students. Autonomous group students, however, were outnumbered by Heter-
onomous students at Type 1. These results suggest that characteristics of learn-
ing style at Type 4 and 5, that is, studying steadily and/or flexibly with earnest-

ness are associated with autonomous learning motive, whereas the characteris-
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tic of Type 1’s style, studying not so steadily, so flexibly, nor so earnestly, has a
relative strong relation with heteronomous motives.

Thus, it was clearly shown that the level of flexibility for English learning
method or plan differed with attitudes and motive for learning in the case of
university students, while high school students in Uda (1988) generally had
a flexible learning style. Probably, the majority of high school students study
English for examination in their school or for entrance of university, and it can
be said that their purpose of English learning is heteronomous. However, that
purpose is very clear and influential for students in various meanings. They
necessarily work out various learning methods and change the learning plan in
order to have good performance of English, and may become to take flexible
learning style as a result. On the other hand, in the case of university students,
their purpose for English learning is generally not clear and their English re-
cords are not influential compared with high school students. Therefore, only
when a student has autonomous motive, that is, one studies English of his/her
own accord, the learner has a tendency of flexible learning style. Whether a
learner could recognize English learning as being influential and meaningful
for his/her future or self-efficacy would seem to be important factor for effec-
tive learning.

From the standpoint of educational practice in schools, it is necessary for
teachers to guide students to regard English learning as meaningful for them
according to learners’ age and other properties. How teachers can encourage
students effectively to have autonomous motive should be investigated in fu-

ture research.
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10. A computer-mediated communication
mechanism of Japanese script:
The effects of the usage of pictographs,
script types, and fonts on the reduction of
miscommunication

Akihiko Iwahara

Abstract

In order to develop a new computer-mediated communication system in which
miscommunication can be deteriorated, the present study investigated the ef-
fects of using pictographs, script types and fonts by a sender on addressee’s un-
derstanding. A new system should be conveyed not only semantic verbal infor-
mation but also emotional semantic information of the senders. In this context,
a series of experiments were conducted to examine the way to encode sender’s
emotional state in written language communication to avoid miscommunica-
tion. Two hundreds and eighty-five undergraduate students participated in a
series of experiments. In Experiment 1, it was demonstrated that the addressee
in the spoken language communication effectively decoded prosody. In Experi-
ment 2, the effect of using a pictograph on the decoding of emotional semantic
information and the effect of selecting a script type was examined in Experi-
ment 3. The effects of selective use of a font on the decoding of emotional
semantic information were evaluated in Experiment 4. The results showed that
in written language, a pictograph was more effective than the selection of a
script type or a font. It is evident that emotional semantic information can be
conveyed by the selection of a script type or a font in written language commu-
nication. However, the selection of a script type or a font was not necessarily

effective on avoiding miscommunication.

Key words: Japanese writing, decoding of the written message, computer-
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mediated communication, miscommunication, script/font choice mechanism

1. Introduction

It is well known that consultations or arguments using e-mail sometimes invite
misinterpretation and give rise to a quarrel between a sender and an addressee.
One of the proper reasons for this type of miscommunication relates to the
unique characteristics of e-mail communication. E-mail communication usu-
ally consisted of short written sentences by a sender to an addressee without
any decorations such as a picture and a color. More concretely, e-mail commu-
nication is the communication based upon the written language.

Human communication consists of two facets, verbal and non-verbal. Ver-
bal facet, in other words, language consists of two facets, written language
and spoken language. When we compare the written language with the spoken
language, we can realize the possible reasons why we sometimes fail in proper
communication by e-mail. Spoken language can be divided into three com-
ponents: verbal information (or neutral semantic information), para-linguistic
information (or emotional semantic information), and non-verbal information
in face-to-face communication situation such as a discussion and a consulta-
tion. When we communicate by telephone, the first two components are mostly
engaged. Non-verbal information refers to attribution of speaker such as age or
sex, which is not directly related to spoken contents.

Verbal information relates to the information, which includes words, syntax
and meaning in discourse situation. Verbal information can be processed in
both written language and spoken language communication. However, para-
linguistic information can be easily processed in spoken language communica-
tion, whereas it is usually not processed in written language communication.
Para-linguistic information can be expressed by prosodic elements (e.g., tone,
speed or rhythm of speech) in spoken language. There is no disagreement on
this point that para-linguistic information communicates intention and emo-
tional state of speaker in spoken language communication. It is difficult for
us to communicate full and smoothly with the opponents by means of written

language. Therefore, people tries to meet the opponents to inform information
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properly when the matter is important, even if it needs expensive travel fares
and significant time, not to fail in miscommunication.

There are sufficient evidences to support the above-mentioned proposal in
some neuropsychological researches. Studies with aphasic patients have dem-
onstrated that spoken language involves two different facets of human com-
munication: neutral or symbolic semantic information conveyed by words and
syntax, and emotional or biological semantic information conveyed by prosody
(Yamadori, 1998). Both the prosody and syntax deficits of aphasic patients
can yield inappropriate communication in spoken language (Ross & Mesulam,
1979; Yamadori et al., 1990; Yamadori, 1998). Hatta, Hasegawa and Wanner
(2004) demonstrated that brain damaged patients tend to make errors in impli-
cature understanding during communication because they have deficits in para-
linguistic information processing.

How can emotional or biological semantic information be conveyed in
written language? Is only neutral semantic information involved in the process-
ing of written language? Is emotional semantic information not processed? As
mentioned earlier, communication by face-to-face contact or telephone depends
mostly on spoken language. On the other hand, communication by e-mail or
letter is based on the written language. Therefore, it is hypothesized that spo-
ken language can rely on not only neutral semantic information by words and
syntax, but also on emotional semantic information by prosody to a listener.
On the other hand, written language can transfer only neutral semantic infor-
mation, but it cannot convey emotional semantic information. These aspects
lead to more frequent miscommunication in written language situation than in
spoken language situation, and this is typical in e-mail situation.

In order to solve this problem, a new system should be developed, so
people can efficiently convey their emotional semantic information in written
language situation. As several electric devices for communication have spread
nowadays and e-mail has been a popular means of communication, a new
method should be developed to avoid miscommunication in e-mail situation.
Several attempts have already done though it might be implicit. For example,

people use a pictograph or a smiley to express their emotional condition in e-
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mail situation. However, the use of these symbols is limited in private commu-
nication. Then, one of future aims is to develop a new hard/soft-ware system
in e-mail communication, which is able to convey not only neutral semantic
information but also emotional semantic information properly. To develop such
systems, more empirical evidences should be accumulated, which suggest pos-
sible ways to transfer emotional semantic information in written language situ-
ation.

One of possible ways to convey emotional semantic information in written
language to an addressee is the choice of a script type. The Japanese writing
system has certain unique characteristics. The most remarkable one is the va-
riety of script types. In Japanese writing, five different kinds of script - Kanji,
Hiragana, Katakana, Roman alphabet and Arabic numerals - are employed. All
these types of script originated elsewhere and have been adopted and adapted
by the Japanese over hundreds of years (Hatta, 2001; Taylor & Taylor, 1995).
The first three types of script are the most frequently employed in Japanese
text. The origin and history of how and when various types of scripts were ad-
opted by Japanese is not the concern of this study, and are dealt with elsewhere
(e.g., Taylor & Taylor, 1995).

The Chinese and Japanese languages differ in syntax and in the use of
grammatical morphemes. Kanji is well suited to writing content words with
meaning but not to writing Japanese grammatical morphemes. Kana devel-
oped gradually out of Chinese characters in the following way; Kanji, Kanji as
phonetic signs, simplified Kanji shapes and Kana. During this development,
Hiragana was used mainly by female authors (who might not have been taught
Kanji) to write letters, poems, diaries and stories. Hiragana has the graceful
cursive form of the original Kanji. These early female writers might believe
that a script type could convey semantic emotional information, that is, that as-
sociated with femininity. It has generally been the practice that the simplified
Hiragana was used for grammatical morphemes while the simplified Katakana
was used for European loan words and onomatopoeia. In any event, the em-
ployment of many kinds of scripts would seem to be one of the most unique

characteristics of Japanese writing.
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In written Japanese texts, the following three rules seem to influence the
choice of script. Firstly, the word origin; words of Chinese origin are gener-
ally represented by Kanji, foreign loan words are written in Katakana, and
Hiragana is usually employed in writing words of Japanese origin. However,
this word-origin rule does not seem to be crucial to the choice of script. A con-
ventional rule relating to type of script and word, which has been existence for
many years, seems to have a strong influence. For example, “yakyu (baseball)”
is customarily written in Kanji, “isu (chair)” in Hiragana, and “bara (rose)”
in Katakana. Laboratory experiments have demonstrated that familiarity with
these customs affects the speed of recognition and accuracy of memory (Hirose,
1984; Kawakami, 1993; Yokoyama, 1997). As far as familiarity is concerned,
Ukita, Sugishima, Minagawa, Inoue and Kasyu (1996) proposed four types.
These are (1) unique relationships; certain words are written mostly in Kanji
(such as “ %% ), others in Hiragana (such as “ & Z ), or in Katakana (such
as “ 7 77 3 ”), (2) dominant relationships; certain words are written fre-
quently in Kanji (such as “ 7§ ), or in Hiragana (such as “ & U &\ ), or in
Katakana (such as “ 7 & /L ), (3) double relationships; certain words are writ-
ten in either one of two types of script (such as “ 7R - & 7H>, “Fg >« A %,
“HIY 7YY ), and (4) triple type: words are written with almost
equal frequency in either of the three script types (such as “ BfEA ”-« & X 3
¥ -« 7 W 44 ). Through several experiments as for reading processes,
Ukita, et al. suggested that Japanese people subjectively associate word with
script type. Recent studies also demonstrated that these association influence
word reading processes and memory (Sugishima & Kasyu, 1992; Sugishima,
Ukita, Minagawa, & Kasyu, 1993; Yokoyama & Imai, 1989).

Secondly, we use a particular script type to stress a particular word by vio-
lating the association of scripts with word. Advertisements sometimes use this
kind of tactic. It is somewhat similar to the employment of italics in English
orthography. Thirdly, we use Hiragana or Katakana instead of Kanji to avoid
making spelling errors because Kanji writing is sometimes quite complex.
Even well-educated adults do not know the entire official Kanji (1945 Kanji),
or even all the Kanji taught in primary schools (881 Kanji).
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A number of studies of reading processes in relation to Japanese texts have
been conducted over the past two decades and have produced several findings
which suggest that Japanese is unique in some ways (Goryo, 1987; Hatta 1985,
Saito, 1997). These studies have been based on cognitive models developed
after reading studies of English orthography (McClelland & Rumelhart, 1981;
Morton & Patterson, 1980; Seidenberg & McClelland, 1989). These studies
have revealed that there is a script familiarity effect; that is, some words are
usually printed only in Kanji, Katakana, or Hiragana, whereas other words are
printed in all these scripts and with almost the same frequency. Do Japanese
people show a similar preference in writing? Do they choose a particular script
type to convey emotional semantic information? To address this issue, we have
conducted a series of experiments.

The author and colleagues have demonstrated the possibility that emotional
semantic information is conveyed even in written language using a chosen
script type. We have showed that a sender tried to communicate emotional se-
mantic information to an addressee by the selection of script type or print (Iwa-
hara, Hatta, & Machara, 2003; Iwahara & Hatta, 2004). They showed firstly
that modern Japanese people have strong emotional semantic associations with
each type of script (Kanji, Hiragana, Katakana); for instance, the word printed
in Kanji had the meaning of higher intelligence, likewise, Hiragana had the
meaning of higher feminine, and Katakana had the meaning of higher modern,
secondly that Japanese people chose a particular type of script if the compat-
ibility between semantic image associated with the script type and the target
word is realized. Iwahara and Hatta (2004) also identified the same kind of ef-
fects in the task that participants were asked to choose an appropriate font to
correspond with the context. The diploma is printed in ornamental writing in
every kind of different writing systems, so that we recognize from it a dignity
or status. If a diploma is written in the pica-type font, we recognize from it
feeble dignity, formality and status.

The purpose of this study was, firstly, to clarify the interaction between a
content of correspondence and script or a font that should be used in written

language communication, and secondly, to examine how to express emotional
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semantic information to avoid miscommunication in written language. That is,
the aim of this study was to investigate that how a sender express his/her feel-
ings in writing message, €.g., e-mail when he/she wants to communicate prop-
erly, e.g., to tell his/her intentions that he/she was not angry.

The present series of experiments addressed the question how addressees
should encode sender’s emotional semantic information in e-mail communica-
tion in order to avoid miscommunication. As mentioned earlier, we confirmed
that senders encoded their emotional semantic information by their implicit
attempts such as a selection of a script type or a font in written language com-
munication (Iwahara, et al., 2003; Iwahara & Hatta, 2004). Then, in the present
study, whether a selection of a script type or a font was valid for the decoding
or not was examined; whether an addressee could decode sender’s emotional
intention properly from their expression when some attempts have been done.
Four experiments were conducted to compare the efficiency among four kinds
of encoding attempts (control: prosody, pictograph, font and script type) in
decoding. Manipulations were conducted by the preparation of the commu-
nication situation where a sender wishes to convey his/her positive state such
as delight to an addressee. In Experiment 1, vocal message with and without
a delightful tone was manipulated. Likewise, in Experiment 2, messages with
and without a delightful mark as “(* _")” were prepared, and in Experiment
3, messages with or without the use of the Katakana script were prepared. In
Experiment 4, messages with or without the use of Kraft font were prepared.
These manipulations were based upon our previous findings (Iwahara et al.,
2003; Iwahara & Hatta, 2004), in which Katakana script used at the end of the
sentence made an addressee feel casual or modern, and Kraft print made an ad-
dressee feel as feminine or tender, etc.

The general method in the four experiments is introduced as a beginning,
because the method of the experiments was quite similar, except for the ma-

nipulation to encode emotional semantic information.
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2. General method

2.1 Participants

Two hundreds and eighty-five undergraduate students (232 male and 53 fe-
male) participated in the four experiments for course credits. Their aged ranged
from 18 to 23 years and all were native Japanese. These participants were as-
signed to the four experiments: 59 for Experiment 1, 80 for Experiment 2, 80

for Experiment 3, and 66 for Experiment 4.

2.2 Experimental design

All the four experiments were conducted with a three-way repeated design (2
x 3 x 3). The first factor related to the encoding of emotional semantic infor-
mation (encoded or not encoded). The second one related to emotional states
of a sender (pleasant, unpleasant and neutral). The last one related to sender’s
characteristics (i.e., from whom the message was sent: sweetheart /family
member, friend, and acquaintance). As to the first factor, encoding strategies
were differently manipulated in the series of experiments. That is, prosody, pic-
tograph, script type, and font type were manipulated in Experiment 1, 2, 3 and 4,

respectively.

2.3 Material

Fifteen situations were selected. They gave rise to miscommunication from the
results of our pilot study. In the pilot study, 525 undergraduate students were
asked to remember their experience of miscommunication in the written lan-
guage communication, and to write down their cases in the answer sheet of the
questionnaire. The questionnaire consisted of 4 questions: contents of miscom-
munication, relationship between a sender / an addressee and subject, emotion-
al state of a sender / an addressee, and the way to avoid miscommunication.
Based on the pilot study, 90 stimulus materials (15 situations X 2 encoding
conditions x 3 senders) were made. These materials were printed in two kinds
of booklets in which the order of 90 materials were randomized. The sample

materials are presented in Figure 1.
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2.4 Task
The participants were given two kinds of tasks: evaluation of the emotional

state of a sender (task A) and judgment’s confidence (task B).

2.4.1 Judgment on emotional state of a sender (Task A)

The participants were asked to evaluate the content of intention of a sender and
to choose an appropriate emotion type among 9 alternatives of emotions (delight,
happiness, joy, anger, anxiety, sadness, disgust, apathy, neutral). For instance,
as to the sample presented in Figure 1, assuming that a participant sent a mes-
sage such as ‘I can’t return soon’ to his/her friend and then received such a
message as ‘Where’re you?’ from his/her friend, the participant was asked to
guess friend’s intention in sending the message (e.g., whether he was angry or
not) and to choose friend’s emotional type among the 9 alternatives mentioned
above. Three levels in a sender were established: sweetheart/family, friend, and
acquaintance. It was hypothesized that the difference of encoding strategy in-

fluenced the accuracy of decoding of sender’s emotional semantic information.

2.4.2 Judgment on confidence (Task B)
The participants were asked to evaluate the confidence of their choice. A seven-

point scale was used in rating confidence.

2.5 Procedure

The experiments were conducted as a group experiment in the classroom. The
experimenters distributed the booklet and gave instruction to participants. The
participants made both tasks, the evaluation of the emotional state of a sender
(task A) and the evaluation of the confidence (task B), basically at their own
pace. It took about twenty-five minutes to complete both tasks.

3. Experiment 1 (control experiment: spoken language communication)

The purpose of this experiment was to examine whether prosodic information

could facilitate decoding of sender’s emotional semantic information.
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3.1 Method
3.1.1 Task and procedure
In this experiment, prosody (encoded or not encoded) was manipulated, so the

stimulus sentence was given by a female voice recorded on a tape.

3.2 Results and discussion

For the analyses, nine kinds of emotions were divided into three categories
such as pleasant, unpleasant, and neutral. The “delight”, “happiness”, and “joy”,
belonged to the category of pleasantness. The “anger”, “anxiety”, “sadness”,
and “disgust”, were classified to the category of unpleasantness. The “apathy”
and “necutral” belonged to the category of neutral. Frequency of responses
to each category was calculated. Table 1 shows the frequency of response to
each category as a function of the encoding conditions. The frequencies were
analyzed by a three-way logarithm linear analysis (2 (prosody encoded or not-
encoded), x 2 (emotional state of sender: pleasant, unpleasant, and neutral) x 3
(type of sender: sweetheart / family, friend and acquaintance)). Only the inter-
action between encoding of prosody and emotional state of a sender was sig-
nificant (3 (2) = 1689.03, p <.001). However, an analysis of variance of three
factors with confidence did not provide any main effects and interactions.

These results showed that the frequency of pleasant category was higher in
the prosody (encoded) condition than the control (not encoded) condition, and
the frequency of unpleasant category was higher in the control condition than
the prosody condition. These results indicated that an addressee could correctly
decode sender’s emotional state that a sender had encoded by prosody. That is,
vocal speech can easily convey emotional semantic information.

It is also evident that, in comparison with the frequency of each category
in the prosody condition, the frequency of pleasantness was higher than that of
unpleasantness and neutral. Likewise, it is evident that, in comparison with the
frequency of each category in the control condition, the frequency of unpleas-
antness was higher than that of neutral and pleasantness, and the frequency of
neutral was higher than that of pleasantness. These results suggest that an ad-

dressee could decode sender’s emotional semantic information as not unpleas-
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Table 1: Frequency (proportion) of response to each category as

a function of encoding condition in Experiment 1

prosody encoded not encoded
pleasant 1104 (.21) 29 (.00)
unpleasant 800 (.15) 1794 (.35)
neutral 739 (.13) 825 (.16)

ant but pleasant when sender’s emotional state was encoded by prosody.
These results make it clear again that emotional semantic information of a

sender could be correctly conveyed to an addressee in spoken language.

4. Experiment 2 (the usage of pictograph)
The purpose of this experiment was to examine whether or not pictograph
could facilitate decoding of sender’s emotional semantic information in written

language communication situation.

4.1 Method
4.1.1 Task and procedure
In this experiment, a pictograph (encoded or not encoded) was manipulated, so

the stimulus sentence was given as a message with or without a smiley (* ).

4.2 Results and discussion

Table 2 shows the frequency of response to each category as a function of the
encoding conditions. A three-way logarithm linear analysis was conducted
with the frequency of encoding of emotional semantic information (pictograph
encoded and not encoded), emotional state of a sender (pleasant, unpleasant,
and neutral), and type of sender (sweetheart / family, friend and acquaintance).
Only an interaction between the encoding of emotional semantic information
and the emotional state of a sender was significant (X (2) =296.62, p < .001).
However, an analysis of variance of three factors to confidence did not provide
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Table 2: Frequency (proportion) of response to each category as

a function of encoding condition in Experiment 2

pictograph encoded not encoded

pleasant 1145 (.16) 570 (.08)
unpleasant 970 (.13) 1455 (.20)
neutral 1522 (.21) 1617 (.22)

any main effects and interactions.

It is apparent that the frequency of pleasant category was higher in the pic-
tograph condition than the control condition, and the frequency of unpleasant
category was higher in the control condition than the pictograph condition.
These results show that an addressee could correctly decode sender’s emotional
state that a sender had encoded by using a pictograph.

It is also evident that, in comparison with the frequency of each category
in the pictograph condition, the frequency of neutral was higher than that of
pleasantness and unpleasantness. Likewise, it is evident that, in comparison
with the frequency of each category in the control condition, the frequency of
unpleasantness and neutral was higher than that of pleasantness. These results
suggest that an addressee could decode sender’s emotional semantic informa-
tion as not unpleasant but pleasant when sender’s emotional state was encoded
by a pictograph.

All these things make it clear that emotional semantic information of a
sender could be correctly conveyed to an addressee in written language, if a

sender encoded his/her emotional state by using a pictograph.

5. Experiment 3 (the usage of script type)

The purpose of this experiment was to examine whether or not the selection of
script type could facilitate decoding of sender’s emotional semantic informa-
tion.
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5.1 Method

5.1.1 Task and procedure

In this experiment, a script type (encoded or not encoded) was manipulated, so
the stimulus sentence was given as a message with or without the use of Ka-

tanaka script at the end of the sentence.

5.2 Results and discussion

Table 3 shows the frequency of response to each category as a function of the
encoding conditions. A three-way logarithm linear analysis (2 x 2 x 3) was
conducted with the frequency of the encoding of emotional semantic informa-
tion (script type encoded and not encoded), emotional state of a sender (pleas-
ant, unpleasant, and neutral), and sender (sweetheart / family, friend and ac-
quaintance). Only the interaction between the encoding of emotional semantic
information and emotional state of a sender was significant (x* (2) =23.63, p<
.001). However, an analysis of variance of three factors with confidence did not
show any main effects and interactionsr.

It is evident that, in comparison with the frequency of each category in the
script condition, the frequency of neutral was higher than that of unpleasant-
ness and pleasantness, and the frequency of unpleasantness was higher than
that of pleasantness. Likewise, it is clear that, in comparison with the frequency
of each category in the control condition, the frequency of unpleasantness and
neutral was higher than that of pleasantness. These results suggest that an ad-
dressee had a tendency to decode sender’s emotional semantic information as

not unpleasant but neutral when sender’s emotional state was encoded by the

Table 3: Frequency (proportion) of response to each category as

a function of encoding condition in Experiment 3

script encoded not encoded
pleasant 523 (.07) 538 (.07)
unpleasant 1262 (.18) 1441 (.20)
neutral 1812 (.25) 1618 (.22)
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selection of script type.

In the written language communication, the selection of script type did not
absolutely have an effect on decoding emotional semantic information, because
of the slightly less probability that sender’s delightful state was decoded as
unpleasant. However, the selection of script type could not convey the pleasant

emotion of a sender more correctly than prosody or pictograph.

6. Experiment 4 (the usage of font type)
The purpose of this experiment was to examine whether or not the selection of

font could facilitate decoding of sender’s emotional semantic information.

6.1 Task and procedure
In this experiment, a font type (encoded or not encoded) was manipulated, so
the stimulus sentence was given as a message with or without the use of Kraft

font.

6.2 Results and discussion

Table 4 shows the frequency of response to each category as a function of
encoding condition. A three-way logarithm linear analysis (2 x 2 x 3) was con-
ducted with the frequency: the encoding of emotional semantic information (font
type encoded and not encoded), emotional state of a sender (pleasant, unpleas-
ant, and neutral), and sender (sweetheart / family, friend and acquaintance) .
Only the interaction between the encoding of emotional semantic information
and emotional state of a sender was significant (x* (2)=23.63, p <.001). How-
ever, an analysis of variance of three factors with confidence did not show any
main effects and interactions.

These results showed that, in comparison with the frequency of each cat-
egory in the font condition, frequency of neutral was higher than that of un-
pleasantness and pleasantness, and the frequency of unpleasantness was higher
than that of pleasantness. Likewise, it is clear that, in comparison with the fre-
quency of each category in the control condition, the frequency of unpleasant-

ness and neutral was higher than that of pleasantness. These results suggest that

203



Contemporary issues of brain, communication and education in psychology

Table 4: Frequency (proportion) of response to each category as

a function of encoding condition in Experiment 4

font encoded not encoded
pleasant 436 (.07) 488 (.07)
unpleasant 1057 (.18) 1173 (.20)
neutral 1469 (.25) 1295 (.22)

an addressee had a tendency to decode sender’s emotional semantic informa-
tion as not unpleasant but neutral when sender’s emotional state was encoded
by the selection of script type.

In the written language communication, the selection of font did not influ-
ence on the decoding emotional semantic information, because of the slightly
less probability that sender’s delightful state was decoded as unpleasant. How-
ever, the selection of font could not convey the pleasant emotion of a sender

more correctly than prosody or a pictograph.

7. General discussion
In the present series of experiments, the aim was to examine whether or not a
sender encodes his/her emotional semantic information without miscommuni-
cation in written language communication. The results of Experiment 2 show
that encoding a pictograph in written language communication can correctly
convey sender’s emotional state to an addressee. In fact, many people try to
use a pictograph or a smiley in their message and transmit their emotional state
today. Moreover, all cellular phone companies have developed several kinds of
tools for e-mail communication for a few years, and it suggests that people rec-
ognize the value in encoding emotional semantic information by a pictograph
as the effective means to avoid miscommunication. However, using picto-
graphs make people have a childish feeling, so the use of them is limited in the
private communication situation at least in Japan.

On the other hand, people possess the feeling that the selective use of a

script or a font type must be effective to decode emotional semantic informa-
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tion. Then, people do select a script or a font in written language communica-
tion situation to convey their emotional state (Iwahara et al., 2003; Iwahara &
Hatta, 2004). In spite of these people’s awareness, the results of Experiment
3 and 4 did not support the people’s awareness in writing situation. The re-
sults showed firstly that the selection of a script or a font type can not convey
sender’s emotional semantic information more than prosody or pictograph, and
secondly that an addressee cannot decode sender’s delightful emotion encode
by the selection of a script or a font type as pleasant.

However, the possibility that the selection of a script or a font type influ-
ences on decoding sender’s emotional state should not be entirely ruled out,
because an addressee can decode as not unpleasant, emotional semantic infor-
mation which a sender encoded by selecting an appropriate script or font type.
It is plausible that there are two proper reasons not to obtain the expected re-
sults in Experiment 3 and 4.

One is an inconsistency or an incompatibility of the rules of “encoding-
decoding” between a sender and an addressee. That is, an addressee cannot
decode sender’s emotional state that he/she encoded by means of the selection
of a script or a font type, because sender’s encoding rules are different from
addressee’s ones.

The other lies in the use of an inappropriate measure in the present series
of experiments. In our previous studies (Iwahara et al., 2003; Iwahara & Hatta,
2004), we tried to examine the effects of script type and font type on the slight
related imagery feelings as for nuance not on the strong emotional feelings.
In other words, it is plausible that the selection of a script or a font type can
convey nuance such as feminine or exotic, but cannot transmit emotional states
like pleasant or unpleasant. In this sense, the selection of a script or a font type
is different from prosody or a pictograph, but we used it as measure of not nu-
ance but emotional state.

These considerations invite the needs for further accumulation of the em-
pirical evidences. The request for a new system to avoid miscommunication in
written language communication such as e-mail message seems to be increas-

ing more and more. Further researches concerning the encoding strategies that
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both a sender and an addressee can easily understand should be needed.
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11. Influence that the familiarity level and
the position of the cutting in haiku gives
to the retrieval process

Naohiro Minagawa

Abstract

The characteristic of a Japanese haiku poem is that it has three phrases: top 5
sounds phrase (in Japanese, “Kamigo”), middle 7 sounds phrase (“Nakashichi”)
and bottom 5 sounds phrase (“Shimogo”). It was hypothesized that a haiku
having such a structure is retrieved according to this order. Moreover, many
haiku have a pause, namely cutting, between the “Kamigo” phrase and the
“Nakashichi” phrase, or between the “Nakashichi” phrase and the “Shimogo”
phrase. This study intended to verify these hypotheses with psychological
methods. Two experiments, using a priming paradigm, were conducted and the

phenomena that demonstrated the above hypotheses established.
Key words: haiku, familiarity level, cutting, retrieval process

1. Introduction

Japanese haiku is a powerful part of the culture of Japanese origins, and it is
poetry with a fixed form of a minimum size that attempts to express empathy
for the scenery of seasons with the limitation of 17 speech sounds. It is famil-
iarized among many generations and among many countries. In recent years,
haiku shows new evolution through the development of modern communica-
tion methods. There are two ways of enjoying haiku. One is by reading and
appreciating the famous work of both past and modern times, and the other is

by creating one’s own work and communicating with others. However, there is

209



Contemporary issues of brain, communication and education in psychology

also the view that the genuine delight of haiku is in the latter way of enjoying.
Actually, a haiku is published by various kinds of media. Psychological analy-
sis of haiku, which is part of the culture of Japanese origins, will become a way
of approaching the nature of the Japanese mind.

Minagawa (2005a) indicated that a rhythm of 5-7-5, association with a sea-
sonal words and scenery, “the duality of the meaning” between a description
of scenery by the sketch in the surface and the psychological description in
depth, and the expanse of the meaning of a poem with the combination of plu-
ral scenic images as factors which breed the above mentioned charm of a haiku
and argued that such factors could be an object of research in psychology. In
addition, Minagawa (2005b) mentioned that a 5-7-5 rhythm represented by a
haiku is easily retained in the memory of people who use Japanese as a mother
tongue, and investigated whether a 5-7 or a 7-5 rhythm is interacted with mem-
ory retention by using a psychological method.

Minagawa (2005b, Experiment 3) conducted an experiment by the free
recall method, and demonstrated that most of the haiku existing in Japanese
people’s semantic memory had 5-7-5 fixed forms. Furthermore, Minagawa
(2005b, Experiment 4) conducted another experiment by a priming paradigm
that was an influential research method of semantic memory, following an idea
of Fukumoto (2001) in which the division among 5-7-5 three units in haiku
was not equal in a row and there were more pauses, namely cutting (in Japa-
nese, “Kire”), in the phrase between top 5 sounds phrase (in Japanese “Kamigo™)
and middle 7 sounds (in Japanese “Nakashiichi”) or between middle 7 sounds
phrase and bottom 5 sounds phrase (in Japanese “Shimogo”’) was the important
characteristic of the haiku. Haiku were presented visually with the cutting be-
tween “Kamigo” and “Nakashichi”. Haiku as stimulus materials were selected
from the haiku of a well-known writer transcribed in elementary and junior
high school textbooks, namely the haiku that settled in the semantic memory
of many people. The results showed as follows: the reaction time in the regular
order condition in which “Kamigo” and “Nakashichi” was presented in that
order was faster than the reverse order condition in which “Nakashichi” and

“Kamigo” was presented in that order. Especially, the reaction time in the con-
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dition which “Nakashichi” and “Shimogo” was presented in that order was the
fastest. These results suggested that when people tried to remember the haiku
of the fixed form, they searched it in the order of “Kamigo”, “Nakashichi” and
“Shimogo”, and that the retrieval process stopped at one time at the cutting.
Minagawa (2005b) used only well-known haiku stored in the semantic
memory of many Japanese people, but haiku have been written in sequence
even today. In addition, Minagawa (2005b) used only haiku with the cutting
between “Kamigo” and “Nakashichi”, but there are many haiku with the cut-
ting between “Nakashichi” and “Shimogo”, too. Will the tendency that Mina-
gawa (2005b) demonstrated be obtained too when readers attempt to memorize
haiku written recently and are not yet fixed in semantic memory, or haiku with
the cutting between “Nakashichi” and “Shimogo”? This study intends to verify
these matters by using a priming paradigm. Experiment 1 examines the influ-
ence that the degree of familiarity of the haiku gives to a retrieval process. Ex-

periment 2 examines the influence of the cutting and its location.

2. Experiment 1: The influence that the familiarity level of haiku gives to
the serial characteristics of the retrieval process

2.1 Method

2.1.1 Participants

Twenty four normally-sighted graduate students (12 males and 12 females: av-
erage age 24.8 years old) participated in this experiment. They had normal or
corrected-to-normal vision. They were randomly assigned into two groups: the

textbook haiku group and the student’s haiku group which are explained below.

2.1.2 Stimulus materials

Ten famous haiku written in both historical and recent times (hereinafter called
textbook haiku) and ten haiku written by modern junior high students (here-
inafter called student’s haiku) were used as stimulus materials; three units of
these 20 haiku were semantically independent of each other. Concerning the

textbook haiku, the haiku with high familiarity and well-liked were investi-
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gated by Minagawa (2005b, Investigation 3). Concerning the student’s haiku,
the haiku which were easily understandable by five consultants were selected.
Explanatory sentences of around 100 characters were made for all 20 haiku and

were used at an experimental stage of understanding and memory.

2.1.3 Apparatus

A personal computer, which was connected to a keyboard and a monitor, was
used to control this experiment. An experimenter operated the PC, and stimula-
tion materials were shown on the monitor to the participant. Software E-prime

(Psychology Software Tools Inc.) was used for experiment control.

2.1.4 Experiment design

The present experiment consisted of a between-participant factor (haiku type:
text book haiku/student haiku) and a within-factor (six system conditions; see
Table 1).

Table 1: Example of stimulus in six system conditions of the

priming experiment

Yes trial No trial

Condition

Prime Target Prime Target
Top-middle Natsukusaya Tsuwamonodomoga Natsukusaya Tsukiwahigashini
Top-bottom Natsukusaya Yumenoato Natsukusaya hihanishini
Middle-top Tsuwamonodomoga Natsukusaya Tsuwamonodomoga  Tsukiwahigashini
Middle-bottom Tsuwamonodomoga Yumenoato Tsuwamonodomoga hihanishini
Bottom-top Yumenoato Natsukusaya Yumenoato Nanohanaya
Bottom-middle Yumenoato Tsuwamonodomoga Yumenoato Tsukiwahigashini

2.1.5 Procedure
This experiment was composed of two phases and conducted individually.
(1) Experimental stage of understanding and memory
A haiku was shown on the center top part of the screen and the explanatory

sentence of the haiku was shown on the center bottom. Participants were
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instructed to understand and memorize the presented haiku at their own
pace. The next haiku and the explanatory sentence were shown when a key
was pushed. The participant understood ten haiku and memorized them at
their own pace. Of these, in the priming experiment given details later, two
haiku were used as a practice trial and eight haiku were used for the main
trial.

Experimental stage of priming experiment

“Kamigo”, “Nakashichi” or “Shimogo” of the haiku that were memorized
in the above mentioned first stage were shown as prime and target stimu-
lus. In the individual trial, the fixation point (one second), prime (500 ms),
a blank paper (500 ms), and a target was shown in that order on the center
of the screen. The task of the participant was to judge whether prime and
targets were the parts of the same haiku by pushing a key as quickly and
accurately as possible. The target was shown until either the participant
pressed the key or for five seconds. The fixation point of the next trial was
shown after the 1.5 seconds. Table 1 shows the six conditions and their
stimulus examples of the pairs of prime and target in the “yes” and “no”
trials. Forty eight (8 x 6) “yes” trials and “no” trials were possible from
eight haiku, and totaled 96 trials in all. A break of three minutes was in-
serted in the first half after 48 trials. Twelve practice trials were preceded

by 96 main trials.

2.2 Results and discussion

Table 2 shows the average correct answer rates of all conditions in the “yes”

and “no” trials. These results indicate that the answers of participants in the

present experiment were accurate.

Concerning a correct answer in the “yes” trial, the average discrimination

time according to experimental conditions was calculated. Concerning a cor-

rect answer in the “yes” trial, the average reaction time was calculated accord-

ing to experimental conditions and shown in Table 3.

Using the reaction times for correct responses in the “yes” trial, an analysis

of variance (ANOVA) of the haiku type (2) by the series conditions (6) was
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Table 2: Average correct answer rates in each experimental con-
dition (%)

Prime-target condition

Haiku type condition Trial Top-middle Top-bottom Middle-top Middle-bottom Bottom-top Bottom-middle

. Yes 93.8 93.8 91.7 95.8 90.6 91.7

Textbook haiku
No 92.4 91.7 91.7 93.8 91.7 90.6
. Yes 95.8 93.8 91.7 93.8 90.6 90.6

Student haiku
No 93.8 92.4 90.6 924 90.6 91.7

Table 3: Average reaction times and their SDs for the “yes” trials

in each experimental condition (ms)

Prime-target condition

Haiku type condition ~ Top-middle Top-bottom Middle-top Middle-bottom Bottom-top Bottom-middle

. Mean 877 880 1027 733 942 892
Textbook haiku
SD 142 171 190 137 205 169
i Mean 934 942 1054 935 1012 1008
Student haiku
SD 142 150 230 212 176 162

conducted. The ANOVA showed a significant main effect of the system condi-
tions (F (5, 110) = 18.671, p < .05) and a significant interaction between the
two factors (F (5, 110) = 3.686, p < .05). The main effect of the haiku type was
not significant (F (1, 22) = 1.845).

The reaction time of the regular order condition was faster than the reverse
order condition. That is, the top-middle condition was faster than the middle-
top condition, top-bottom condition was faster than bottom-top condition, and
middle-bottom condition was faster than bottom-middle condition. These ef-
fects were found in both a textbook haiku condition and a student’s haiku con-
dition. Accordingly, a tendency to remember in regular order was identified in
both haiku type conditions. It is thought that the interaction between two fac-
tors reflected the difference of the haiku type condition in the following points.
The speed of the middle-bottom condition was remarkably faster and, in the

regular order condition of the textbook haiku, excelled in comparison with the
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top-middle condition and the top-bottom condition. This is seriously concerned
with the fact that the eight textbook haiku that were used in this experiment
have cutting between the top 5 and middle 7, and have a continuity of the syn-
tactic and semantic between the middle 7 and bottom 5. Cutting between the
top 5 and middle 7 individualizes the relationship between middle 7 and bot-
tom 5. On the other hand, only the difference of regular order and reverse order
was found in student’s haiku, and the superiority of the middle-bottom condi-
tion in regular order condition was not remarkable. In other words the effect of

the cutting was mild.

3. Experiment 2: The influence that the position of the cutting in haiku
gives to the retrieval process

Many haiku kept in Japanese semantic memory have a fixed form of 5-7-5
(Minagawa, 2005b). In addition, it is an important characteristic of haiku that
there is space, namely cutting, between the top 5 and middle 7 which is called
“Kamigogire haiku”, or cutting between the middle 7 and bottom 5 which is
called “Nakashichigire haiku” (Fukumoto, 2001). Therefore, it is hypothesized
that we retrieve the top 5, middle 7, and bottom 5 in that order when remem-
bering a haiku; however, the retrieval process for haiku that has cutting after
the top 5 is different from the retrieval process for haiku that has cutting after
the middle 7. In this study, the hypothesis mentioned above is inspected using

a priming paradigm.

3.1 Method

3.1.1 Participants

Twelve graduate students (6 males and 6 females: average age 24.8 years old)
participated in this experiment. All had normal or corrected-to-normal vision.

No one participated in Experiment 1.
3.1.2 Stimulus materials

Fourteen famous haiku written in both historical and recent times (i.e., text-

book haiku), which had three units semantically independent of each other,
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were used as stimulus materials. Seven haiku had cutting after the top 5. These
haiku are called “Kamigogire haiku”. The other seven haiku had cutting after
the middle 7. These haiku are called “Nakashichigire haiku”. Explanatory sen-
tences of around 100 characters were made about all 14 haiku and were used at

the experimental stage of understanding and memory.

3.1.3 Apparatus

Experimental device was the same as Experiment 1.

3.1.4 Experiment design

The present experiment consisted of two within-participant factors (haiku type:
Kamigokire haiku / Nakashichigire haiku and six system conditions; see Table
4).

Table 4: Examples of stimulus materials in the six system condi-

tions of the priming experiment

Yes trial No trial
Condition
Prime Target Prime Target

Top-middle Medetasamo ~ Chukurainari ~ Medetasamo  Atsumetehayashi
Top-down Medetasamo Oragaharu Medetasamo Mogamigawa
Middle-top Chukurainari  Medetasamo ~ Chukurainari Samidarewo
Middle-down  Chukurainari Oragaharu Chukurainari Mogamigawa
Down-top Oragaharu Medetasamo Oragaharu Samidarewo
Down-middle Oragaharu Chukurainari Oragaharu Atsumetehayashi

3.1.5 Procedure
As with Experiment 1, the present experiment composed of the following two
phases.
(1) Experimental stage of understanding and memory
A haiku was shown on the screen’s center top part and the explanatory sen-

tence of the haiku was shown on the screen’s center bottom. Participants
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were instructed to understand and memorize the presented haiku at their
own pace. The next haiku and the explanatory sentence were shown when
a key was pushed. The participant understood ten haiku and memorized
them at their own pace. Of these, in the priming experiment, two haiku
were used for a practice trial and eight haiku were used for the main trial.
Experimental stage of priming experiment

“Kamigo”, “Nakashichi” or “Shimogo” of the haiku that were memorized
in the above mentioned first stage were shown as prime and target stimu-
lus. In the individual trial, the fixation point (one second), prime (500 ms),
a blank paper (500 ms), and a target was shown in that order on the center
of the screen. The task of the participant was to judge whether prime and
targets were the parts of the same haiku by pushing a key as quickly and
accurately as possible. The target was shown until either the participant
pressed the key or for five seconds. The fixation point of the next trial was
shown after 1.5 seconds. The participant understood 14 haiku at their own
pace and memorized them in this way. Of these, for the priming experi-
ment, 12 haiku (“Kamigogire haiku”, “Nakashichigire haiku”, 6 of each)
for this exercise trial in two haiku (five slices, middle seven slices, 1 of
each) were used. In this trial, seventy two (12 x 6) “yes” trials from 12
haiku were recorded and put together with a “no” trial of the same num-
ber, constituting 144 trials in all, as shown in Table 3. The 144 trials were
divided into 3 blocks and carried out with a break of two minutes inserted
every 48 trials. Preceding the main trial, 24 exercise trials (twelve (2 X 6)
“yes” trials, a “no” trials of the same number), using two haiku, were con-
ducted.

3.2 Results and discussion

Table 5 shows average correct answer rates of all conditions in the “yes” and

“noa

> trials. These results indicate that the answers of participants in the present

experiment were accurate.

Concerning a correct answer in the “yes” trial, the average discrimination

time according to experimental conditions was calculated. Concerning a cor-
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Table 5: Average correct answer rates in each experimental con-

dition

Prime-target condition

Haiku type condition Trial Top-middle Top-bottom Middle-top Middle-bottom Bottom-top Bottom-middle

- : Yes 94.5 93.8 91.7 95.9 90.3 93.1
Kamigogire haiku
No 92.4 924 91.0 93.8 91.7 93.8
o . Yes 95.9 93.1 92.4 92.4 91.0 90.3
Nakashichigire haiku
No 93.8 92.4 91.0 91.0 91.7 91.7

Table 6: Reaction time according to the experimental condition

in the “yes” trial

Prime-target condition

Haiku type condition Top-middle Top-bottom Middle-top Middle-bottom Bottom-top Bottom-middle

Kamigogire ~ Mean 878 882 1028 735 043 893
haiku D 142 171 190 137 205 169
Nakashichigire Mean 803 038 901 927 1012 995
haiku D 03 116 108 195 176 162

rect answer in the “yes” trial, the average reaction time was calculated accord-
ing to experimental conditions and shown in Table 6.

An ANOVA of the haiku type (2) by the six system conditions was con-
ducted with the reaction times for correct responses in the “yes” trail (6). The
ANOVA showed a significant main effect of the six condition (F (5, 55) =
18.392, p < .01) and a significant interaction (F (5, 55) = 18.779, p < .01). The
main effect of the haiku type condition did not reach significance (F (1, 11) =
.716).

The reaction time of the regular order condition was faster than the re-
verse order condition. This effect was found in both the haiku type conditions
(“Kamigogire haiku” and “Nakashichigire haiku’). Accordingly, a tendency to
remember in regular order was identified in both haiku type conditions. These
findings were consistent with those of Experiment 1.

Importantly, the significant interaction reflected the following points. In the
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haiku with the cutting after the top 5 (“Kamigogire haiku”), the reaction time
for the middle-bottom condition was faster than the other system conditions.
On the contrary, in the haiku with cutting after the middle 7 phrase (“Nakashi-
chigire haiku”), the reaction time for the top-middle condition was faster than
the other system conditions. These results demonstrated that there was a syn-
tactic and semantic continuity between middle 7 and bottom 5 phrases in haiku
with cutting after the top 5, and there is a syntactic and semantic continuity
between the top 5 and middle 7 in haiku with cutting after the middle 7.

4. Conclusion

In this study, only a structure of haiku with “Kamigogire” or “Nakashichigire”
was assumed to be a problem to be investigated. On the other hand, the popu-
larity of haiku, the affective meaning or the image of a haiku was not assumed
to be a problem to be investigated. However, it may be thought that such a fac-
tor as mentioned above, has an influence on the nature of haiku memory, name-
ly a tendency to remember in the regular order found in this study. In addition,
the present study was not sufficient in terms of the manipulation of familiarity
of a haiku, because both well-known haiku and unknown haiku were included,
however, haiku having a medium level of familiarity were excluded from the
selection of stimulus materials in the present experiment. Furthermore, taking
the variety of existent haiku into consideration, it cannot be said that this paper
is enough because only top 5, middle 7 in terms of the point of cutting were
examined. These are points that are assumed to be problems for future exami-

nation.
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12. A study on the recent change of Japa-
nese family structure perceived by Japa-
nese university students:

Comparison of the results of Family System
Test

Kazuo Ikeda

Abstract

The purpose of this study was to investigate the recent change of Japanese
family structure perceived by adolescents. Family System Test was adminis-
tered to forty Japanese undergraduate students in 2006. The participants were
required to portray their family structure by placing figures in the typical, ideal
and conflict situations. The results were compared with those collected in 1996
with similar participants. The comparison on the classification of family struc-
ture and analyses of dyadic distances between figures showed little differences
between two groups of samples as a whole although a few changes were found
in the typical and the ideal representations. Most of the results indicated that
the Japanese family structure has not changed drastically in this decade, but a
few differences suggested a symptom of some change.

Key words: change of family structure, characteristics of Japanese family,
Family System Test (FAST)

1. Introduction

Family has been regarded as a very significant group for most of people. Fam-
ily structure and the interaction between family members must be influential
to the behavioral and psychological aspects of each member. From a differ-
ent point of view, the opinions how one’s own family should be, or how each
member should behave in her/his family could determine and change the struc-
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ture of the family. The family structure is, with a broader outlook, settled on
the cultural and historical context. In this sense, family must be various and
dynamic system.

Recently, systemic approaches have been increasing to investigate family
structure on different levels (e.g. Minuchin, 1985). In such researches, two fun-
damental dimensions are often adopted to describe the interpersonal structure
of family system: cohesion and hierarchy. Cohesion is defined as emotional
bonding or attachment between family members. On the other hand, hierarchy
is referred to authority, decision-making power or the amount of influence ex-
ercised by one family member over another (Gehring & Marti, 2001). Theorists
of family structure in Western countries claim that well-functioning families
have clear cross-generational boundaries regarding both cohesion and hierar-
chy (e.g. Nichols, 1984). This means that father-mother relationship should be
more cohesive than parent-offspring relationship, and that parents should have
more power than their children. In contrast, troubled families have unclear gen-
erational boundaries (Wood & Talmon, 1983); they show cross-generational
coalition where cohesion between a parent and children is stronger than be-
tween father and mother, and hierarchy reversal where the power of a child
exceeds that of the parents.

As a method to investigate such interpersonal relationships in a family,
symbol figure placement techniques (SFPTs) are useful and effective. SFPTs
are relatively easy to administer and they provide the spatial representations
which could be analyzed quantitatively and qualitatively.

Family System Test (FAST), developed by Gehring (1993), is a type of
SFPT. In the FAST, the cohesion of a family is assessed by the closeness of
figures placed on a board with a 9 x 9 grid, and the hierarchy is assessed by the
difference between the heights of the lower parent and the highest child. In the
next stage, it classifies a family into three types according to the assessments of
the cohesion and hierarchy: balanced, labile-balanced or unbalanced.

Gehring and his colleagues performed the FAST with Swiss and Califor-
nian children and adolescents, and they found similar patterns in the results
from the two samples (Gehring, 1993; Gehring & Feldman, 1988; Gehring
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& Marti, 1993a, 1993b; Gehring & Wyler, 1986; Feldman & Gehring, 1988;
Marti & Gehring, 1992). These results were also supportive to the prediction of
the generational boundaries in well-functioning families described above.

Hatta (1977) developed another type of SFPT: Doll Location Test (DLT). In
the DLT, participant is required to pin down figures representing her/his fam-
ily members and other persons (e.g. classmates) on a 30 cm x 30 cm sheet on
which a 27 cm-diameter circle and a center dot are printed. From the results of
the DLT shown by Japanese students, Hatta and his colleagues (Hatta, 1994;
Hatta & Tsukiji, 1993) suggested that the clear-cut generational boundaries did
not exist in many Japanese families. That is to say, the cohesive relationship
between mother and her children was found also in the normal family. They
supposed that such difference in the family structure might be cross-cultural.

Cross-cultural difference has been studied also with the FAST. Ikeda started
the research on the cognition of family structure by Japanese students using the
FAST since 1995 (Ikeda, 1996).The comparison of Japanese results with those
of Western countries have revealed several characteristics of Japanese family
structure (see also Tkeda & Hatta, 2001). First, the distribution of structure by
classification was not similar in the typical representation. That is, Japanese
families were divided almost equally into balanced, labile-balanced, and un-
balanced while most of Western families were classified into the balanced and
fewer cases were classified into the unbalanced. These results of Japanese fam-
ily were caused from relatively low cohesion and low hierarchy. In addition,
low hierarchy at family level was brought about by the isolation of father in
the Japanese typical situation. Second, a similar tendency was found from the
analyses of dyadic distances; the father-child distance was longer than father-
mother distance and mother-child distance in the typical representation, where-
as in ideal representation the father-mother distance was shorter than both the
father-child distance and mother-child distance. These results with the FAST
also suggest the unique structure of Japanese family.

These characteristics of Japanese family structure might be brought by the
social situation in the high-growth period in Japan. The parents of the students
who participated in these studies were born just after the World War II: they
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were so-called “baby boomers”. Many of them grew up in a very competitive
situation, and became parents in 70’s. They established the typical modern
family which was composed of a farther as an earner, a mother as a full-time
housewife and their children. In those times, Japanese fathers had been ex-
pected to give a higher priority to their business than to their family matters.
As the results, mother mainly dealt with family matters and coordinated family
members. Such social factors could be responsible for the absent of the father
and the close cohesion between mother and children that brought about the
cross-generational coalition. Most of participants in Ikeda (1996) were sons
and daughters of parents in the baby boomer generation.

Now, about ten years have passed and the parents of the present university
students belong to another generation: “post baby boomer” generation. Many
of them became parents in 80’s. The number of two-income families began in-
creasing since 80’s and some young fathers in the post baby boomer generation
were getting more active in childcare than before (Kashiwagi & Wakamatsu,
1994). Such changes in the social situation could possibly have some effect
on Japanese family structure perceived by university students. At the present,
most of university students are sons and daughters of parents in the post baby
boomer generation. Therefore, the family structure perceived by the present
university students may be different from the structure of the past.

It must be worth comparing the family structure between two groups
of samples with one decade interval. In this study, FAST was administered
again to the similar adolescents as those of Ikeda (1996), and data collected in
both research were compared in two ways: classification of family structure
and analyses of dyadic distances. The purpose of this research was to clarify
whether or not some changes exist with the representations of Japanese family

structure in this decade

2. Method

2.1 Participants

Forty Japanese undergraduate students (24 female and 16 male) participated
in this study. The mean age of the students was 21.3 years (ranged 19 to 22).
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The samples consisted of thirty-one nuclear families, eight three-generation
families and one four-generation family. The mean family size was 4.9 and
ranged 3 to 7. It was first time for all the participants to take the FAST. None
of the students and other family members had ever treated for a psychological
disorder. The participants of sample 1996 (see note 1) were almost the same as
those of this study (see note 2).

2.2 Procedure

FAST was administered according to the test manual (Gehring, 1993). The par-
ticipants portrayed their family structures by placing male and female figures (8
cm high) on the board (45 cm x 45 cm) divided into eighty-one squares (5 cm
x 5 cm) and by elevating the figures with blocks of 1.5 cm, 3.0 cm and 4.5 cm
heights. They were instructed that the distance between figures represented the
cohesion and the height difference of the figures indicated the hierarchy. The
respondents completed typical, ideal and conflict representations in this order.
The participant was tested individually in the laboratory between October and
December 2006.

3. Results

3.1 Classification of family structure

For each representation, cohesion and hierarchy at family level were scored
according to criteria of the FAST manual. Cohesion and hierarchy of a family
structure was classified into three categories: low, medium or high. Cohesion
was scored high if all figures were placed in adjacent squares and medium if all
figures were placed within a 3 x 3 square area. If any figure was placed outside
a 3 x 3 square area, cohesion of the family was classified low (see Gehring,
1993 for the details and exceptions). Hierarchy of the family was evaluated on
the height difference between a lower parent figure and the highest child figure.
If the difference was more than a 4.5 cm block, the hierarchy was scored high.
If the difference was 1.5 cm or 3.0 cm, the hierarchy was classified medium.
It was scored low if the difference was less than 1.5 cm block. The family

structure which the elevation of a child figure surpassed that of a parent figure
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was called “hierarchy reversal”. Figure 1 shows the results of the evaluation
of sample 2006 in the typical, ideal and conflict situations (for the comparison,
see also Figure 2: the results of sample 1996). The numbers of hierarchy re-
versal cases are shown in the Table 1. The result of chi-squire test revealed no

significant difference in the distribution between both samples.

Typical representation

High
Medium
Low |Medium| High

COHESION

<IOXP>IVmMm—TIT

Ideal representation

High
Medlum
Low [Medium| High

COHESION

<IOX>xVmMm-—I

Conflict representation

High
Medium 14
Low |[Medium| High

COHESION

<IOXWP>IVmMm—TIT

Figure 1: Evaluation of family cohesion and hierarchy (sample
2006)
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Typical representation

High
Medium 12
Low |Medium| High

COHESION

<IOXWP>IVmM—TIT

Ideal representation

High
Medlum
Low |[Medium| High

COHESION

<IOXVW>VmMm-—I

Conflict representation

High
Medlum
Low [Medium| High

COHESION

<IOXWP>VmMm—TIT

Figure 2: Evaluation of family cohesion and hierarchy (sample
1996)

Table 1: Number and percentage of the hierarchy reversal cases

in each representation

Typical Ideal Conflict

sample 2006 7 (17.5 %) 1 (2.5 %) 11 (27.5 %)
sample 1996 13 (33.3 %) 3 (7.7 %) 9 (23.1 %)
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From the combination of the previous estimates of cohesion and hierarchy,
family structures were classified into balanced, labile-balanced, and unbal-
anced. This classification was also done according to the criteria of the FAST
manual. Balanced family structure is medium or highly cohesive and medium
hierarchical. A family structure with medium-level cohesion and low- or high-
level hierarchy or with low-level cohesion and medium-level hierarchy is clas-
sified labile-balanced. If both cohesion and hierarchy were high or low, the
family structure is considered unbalanced. Figure 3 indicates the distribution
of three types of family structure with sample 1996 and 2006 in each situation.
The analyses of the chi-squire test revealed no significant difference in any rep-
resentation. These results indicated that perceptions of family structures were

not different between two groups of samples.

3.2 Analyses of dyadic distances between figures

The cohesion between father, mother and child (i.e. participant) was analyzed
by the dyadic distances. The distance was calculated by Pythagoras’ theorem
defining the adjacent distance as one. Mean distances and standard deviations
are shown in the Table 2 (for the comparison, the results of sample 1996 were
also shown in Table 3). To detect the differences in dyadic distance between
two family members, analyses of variance were conducted on the data in each
representation. The results showed that the main effects of typical and ideal
representations were significant (typical: F (2, 78) = 4.09, p < .05; ideal: F (2,
78) = 4.63, p < .05). Subsequent analysis by Tukey method revealed that the
father-child distance was significantly greater than the father-mother distance
(q=4.02, p <.01), and tended to be greater than the mother-child distance (q
= 2.42, p < .10) in the typical representation. In the ideal representation, the
father-mother distance was significantly shorter than the mother-child distance
(q=4.30,p<.01).

4. Discussion

It is more than ten years since the studies on family structure by using the

FAST started in Japan. According to the results of early studies, several unique
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Figure 3: Classification of family structure in each representation
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Table 2: Mean dyadic distances in each representation of sample

2006
Representation father-mother father-child mother-child

Typical mean 1.92 2.48 2.14

SD 1.73 1.64 1.71

Ideal mean 1.31 1.67 2.01

SD 0.89 1.31 1.98

Conflict mean 4.05 3.83 3.68

SD 2.98 2.14 2.29

Table 3: Mean dyadic distances in each representation of sample

1996
Representation father-mother father-child mother-child

Typical mean 1.52 1.97 1.57

SD 0.65 0.93 0.76

Ideal mean 141 1.79 1.69

SD 0.52 0.91 1.02

Conflict mean 3.79 3.94 3.27

SD 2.80 2.36 2.28

characteristics were found in the typical representation depicted by Japanese
students. In the present study, FAST was administered to Japanese university
students whose parents belong to post baby boomer generation. The results will
be compared with those of sample 1996, in which the parents of the students
belonged to baby boomer generation.

First, we shall discuss the results of the family structure classification. Ac-
cording to the classification in the ideal representation, it was found that the
cases of the present study distributed into three types very similarly as sample
1996. That is, more than 60 % of the cases were classified into balanced type
and about 20 % of the cases were classified into unbalanced- and labile-bal-
anced types in both sample 1996 and sample 2006. Ikeda (2003) investigated,
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using the FAST, the family structure when the students would become a father
or a mother of children. The results showed that more than 60 % of all cases
were classified into the balanced type. Judging from these results, we may say
that many Japanese students regards the Western style of parent-child relation-
ship in which a certain power difference exists between parents and children as
ideal family structure both 10 years ago, now, and in the case when they would
become parents.

The classification of the conflict representation in this study was also almost
similar as that of sample 1996, although the balance type tended to decrease
and the labile-balance type tended to increase. It is usual that the cohesion be-
tween family members becomes lower and the hierarchy between parents and
children diminishes when some trouble happens in the family. Consequently,
unbalanced family type increases as a matter of course.

In the classification of the typical representation, some differences were
found although it was not significant according to chi-squire test. That is, ratio
of balanced type and labile balanced type decreased and ratio of unbalanced
type increased in this decade. In the previous studies (Ikeda, 1996; Ikeda &
Hatta, 2001), the distribution to the balanced type was not largest in number
with typical representation; it was one of the characteristics in the result of
FAST with Japanese university students. The results of the present study sug-
gest that such a characteristic has become more conspicuous. As the typical
representation is likely to change with the times most sensitively, the change of
the distribution in future must be noteworthy.

Next, let us focus on the results of the analyses on the dyadic distance
between two family members. In the conflict representation, every dyadic
distance was so long as those of sample 1996. In addition, no significant differ-
ence was found between dyadic distances. Many kinds of troubles may cause
the conflict in a family, and it is quite possible that the mental distances be-
tween family members become longer in various ways.

The analyses of ideal representation revealed some differences to a certain
extent. In sample 1996, the distance between father and mother was the short-

est and the father-child and mother-child distances were significantly longer,
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i.e. there was clear generational boundary concerning the cohesion. On the
other hand with the data of sample 2006, significant difference was not found
between the father-mother distance and the father-child distance, so that the
mother-child distance was the longest. The reason for this difference is not
clear, but students tended to put the mother figure in relatively distant places
from themselves as the rebound of the close relationship between mother and
themselves in their real lives. This might be the expression of conscious/sub-
conscious avoidance from the generational coalition with their mothers.

The dyadic distances in typical representation of the present study were
wholly longer than those of sample 1996, but the relationship between three
figures was almost similar. The small change was that the mother-child dis-
tance became a little longer than before and that it was not clearly different
from father-child distance. It is true that mother and child were still very cohe-
sive because the distance was not significantly longer than father-mother dis-
tance just as found in sample 1996, but such results found in the present study
may suggest a symptom of some change.

As discussed above, some small changes were found between sample 1996
and 2006. But the family structure as a whole has not changed drastically, and
characteristics of Japanese family were still found also in this study. Ten years
may be too short for such a social change to become obvious. It must be nec-
essary to collect data continuously from now on so as to judge whether small

changes found in this study is a symptom of a large and drastic change or not.

Notes

1. Precisely speaking, the tests were administered in 1995. But we call the
sample of the previous test “sample 1996” hereafter as the paper was pub-
lished in 1996.

2. The participants of sample 1996 were 39 (27 female and 12 male) under-
graduate students of the same university as sample 2006. The samples
consisted of twenty-six nuclear families, twelve three-generation families

and one four-generation family.
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13. Adolescent egocentrism — sociocen-
trism and autism-spectrum quotient in
Japanese people

Mayumi Yamamoto

Abstract

The Japanese version of the adolescent egocentrism-sociocentrism (AES) scale
measures the egocentrism in adolescence. Egocentrism was used as a means
to understand the character of Asperger syndrome. The autism-spectrum quo-
tient Japanese version (AQ-J) predicated on Asperger syndrome is situated on
the continuum from autism to normality. Autism-Spectrum continuum exists
in normal subjects with individual differences. The purpose of this study is to
examine the relation between the Japanese version of the scale of AES and the
autism-spectrum quotient Japanese version. As a result, two factors of egocen-
trism Self-focuses and egocentrism Imaginary audience in the Japanese version
of the AES scale are not related to the subscales of AQ-J. It was assumed that
AQ-J measures spatial cognition and the Japanese version of the AES scale

measures social cognition.

Key words: egocentrism, asperger syndrome, the Japanese version of the ado-
lescent egocentrism-sociocentrism scale, autism-spectrum quotient Japanese

version

1. Introduction
Egocentrism refers to a failure to differentiate or distinguish clearly between
one’s own point of view and another’s in Piagetian terms. Piaget’s original

ideas on mental development have focused on egocentrism in early childhood,
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based on experimental studies such as the famous three mountains problem
(Piaget & Inhelder, 1956). Here a child has to indicate which view an observer
would have from a different position than the child’s own. The abilities to re-
flect upon ourselves and other’s psychological processes lead to new levels of
empathy and advances in communication. The ability to understand someone
else’s thoughts, feelings, and points of view develops gradually as children
become less egocentric and increasingly able to recognize and coordinate mul-
tiple dimensions of interpersonal experiences.

Elkind (1967) argued that adolescent egocentrism accounts for the pro-
clivity among adolescents to be self-focused. According to Elkind (1967),
adolescent egocentrism gives rise to three mental constructions: the imaginary
audience, the personal fable and the focus of their thoughts. The imaginary au-
dience is when others share the adolescents’ self-concerns. The personal fable
is a story where adolescents convince themselves that their emotions and ex-
periences are entirely unique. The focus of their thoughts is inward toward the
self, rather than outward toward other people.

Enright, Shukla, and Lapsley (1980) reported three aspects of adolescent
egocentrism: the imaginary audience, the personal fable, and the self in general
tendency (self-focus). The third one was the same as Elkind’s focus of their
thoughts (Elkind, 1967). As the adolescent matures, they gradually become
more sociocentric, the adolescent focuses on the world of politics, government,
society, and social perspective taking. The non-social focuses were included
to see whether adolescents, as they progressively become more egocentric and
then sociocentric, decline in their non-interpersonal or non-social focuses.

Adolescent egocentrism has been thought to be related with social cogni-
tive ability (Coleman & Hendry, 1999). Role-taking and perspective-taking
both have to do with social recognition. As for social perspective-taking, it is
a means to understand how different viewpoints are mutually related and ad-
justed. This changes with age. In this way, the egocentrism was treated from
the point of view of development.

Enright et al. (1980) made a scale of adolescent egocentrism-sociocentrism
(AES). The scale of AES contained a total of 45 items, consisting of 15 ego-
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centrism items, 5 of each in the subscales of the imaginary audience, the
personal fable and the self-focusing of their thoughts, also 15 sociocentric or
political items and 15 non-social focus items.

Recently, egocentrism is used as a means to understand the character of
Asperger syndrome. Asperger syndrome is defined in terms of the individual,
meeting the same criteria for autism but with no history of cognitive or lan-
guage delay, and also not meeting the criteria for Pervasive Development Dis-
order (American Psychiatric Association, 2003).

Frith and de Vignemont (2005) reported as follows: Asperger syndrome
tends to be most often used for the milder forms of autistic disorder combined
with high verbal ability. Asperger syndrome individuals with normal or supe-
rior intellectual ability show the following features: difficulty in reciprocal so-
cial interaction, communication impairment, a lack of flexibility with obsessive
tendencies, and a single-minded pursuit of narrow interests. Nédive egocentrism
is a common source of difficulty in social interchanges as experienced by indi-
viduals with Asperger syndrome. Asperger (1944/1993) described the children
he identified with Asperger syndrome as “egocentric in the extreme”. That is,
their successful mentalizing is limited by a high degree of egocentrism.

Autism and Asperger syndrome lie on a continuum of social-communica-
tion disability, with Asperger syndrome as the bridge between autism and nor-
mality. Baron-Cohen, Wheelwright, Skinner, Martin, and Clubley (2001) made
autism-spectrum quotient (AQ). The scale predicated on Asperger syndrome is
situated on the continuum from autism to normality. An autism-spectrum con-
tinuum exists in normal subjects with individual differences. Individuals who
get a high AQ score show a high autism trend. If the autism trend and Asperger
trend form a continuum, it can be assumed that individuals with a high Asperg-
er trend, i.e. with high AQ, are people with high egocentrism.

AQ is a scale to examine the amount of autism trend. Autism-spectrum
continuum exists in normal subjects with individual differences. AQ is formed
by 5 different areas (social skill, attention switching, attention to detail, com-
munication and imagination) that characterize autism.

Asperger syndrome forms a continuum with the autism trend, it is said to
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have a high egocentrism. It may be assumed that individuals with a high AQ
score have a high degree of egocentrism. Among all these, a connection will
only be recognized in the area related with egocentrism.

The purpose of this study is to examine the relation between the Japanese
version of the AES scale (Yamamoto, Tomotake, & Ohmori, 2008) and the Au-
tism-Spectrum Quotient Japanese version (Wakabayashi, Tojo, Baron-Cohen,
& Wheelwright, 2004).

2. Method

2.1 Participants

The purpose of this study was explained in detail and 144 undergraduate stu-
dents (77 males and 67 females) were asked to answer two questionnaires.
Among them, the number of students who denied participation or had a defec-
tive reply were 14 (7 males and 7 females). Consequently the answers from
these 130 students (70 males and 60 females) were evaluated. Their ages
ranged from 18 to 24 (M =19.1, SD = 1.1).

2.2 Procedure

The participants were firstly asked to complete the Japanese version of the AES
scale. Next, they were given the Autism-Spectrum Quotient Japanese version.
They were told that the responses would be treated confidentially and anony-

mously. The entire procedure took about 50 minutes.

2.3 Measurement

The Japanese version of the AES scale was employed. This scale consisted of
four factors (Sociocentrism, Non-social focuses, egocentrism Self-focus and
egocentrism Imaginary audience), 33 items. Fifteen items assess the sociocen-
trism, 8 items assess the non-social focuses, 5 items assess egocentrism Self-
focus, and 5 items assess egocentrism Imaginary audience. For a Likert-type
scale, the participant read a statement and decided on the degree of importance
using a 5 point scale. The scoring of each item ranges from 1 (no importance)

to 5 (great importance).
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The Autism-Spectrum Quotient Japanese version (AQ-J) by Wakabayashi et
al. (2004) was used. This questionnaire is a brief, self-administered instrument.
This measured the degree to which an adult with normal intelligence has the
traits associated with autistic spectrum. This measure is made of 50 items, with
10 items assessing 5 different areas: Social skills, Attention switching, Atten-
tion to detail, Communication, and Imagination. Each item is a 4-point Likert-
type scale. “Definitely agree” or “slightly agree” responses scored 1 point on
25 items. “Definitely disagree” or “slightly disagree” responses scored 1 point

on 25 items.

2.4 Statistical analysis

Statistical analysis was carried out with SPSS for Windows (Release 14.0 for
Japanese edition). Reliability as internal consistency measured by Cronbach’s
coefficient alpha was tested for the two questionnaires and their subscales.
Pearson correlation was used to prove the equivalence among two question-

naires.

3. Results and discussion
The reliability coefficient of four factors of the Japanese version of the AES
scale, 5 subscales for the AQ-J, and total score of AQ-J is shown in Table 1.
The reliability coefficient with Cronbach’s alpha of the Japanese version of the
AES scale was more than 0.7 in total and ranged from 0.92 (Sociocentrism)
to 0.71 (egocentrism Imaginary audience). Reliability is high. The reliability
coefficient with Cronbach’s alpha of AQ -J was more than 0.7 with total (0.76)
and the Social skills (0.77). However, the reliabilities of the Attention to detail
(0.63) and the Communication (0.64) were slightly lower than 0.7. The reli-
abilities of the Attention switching (0.36) and the Imagination (0.39) were low.

Males score were higher than females at total score of AQ-J (t = 2.52, df =
129, p <.05).

There were correlations among the factors of the Japanese version of the
AES scale and AQ-J (Table 1). The correlation coefficient between the Socio-

centrism and the Social skills was significant for males (y = — 0.24, p < .05).
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The correlation coefficient between the Sociocentrism and the Attention to de-
tail was significant for females (y = — 0.29, p <.05). The correlation coefficient
between the Non-social focuses and the Attention to detail was significant for
females (y = 0.28, p <.05). The correlation coefficient between the Non-social
focuses and the Social skills was significant for females (y =—0.30, p <.05).

Male scoring was higher than female scoring by total score in AQ-J. This
result is consistant with the previous study (Wakabayashi, 2003). In fact, males
may have higher autistic traits, relative to female.

The correlation results of the Japanese version of the AES scale and AQ-J
were different in males and females. Males with a high level in the Sociocen-
trism are prone to have high Social skills. In other words, higher social inter-
ests show a tendency to higher Social skills.

In the case of females, the results showed that as the Sociocentrism is
higher, the Attention to detail is lower, and that as the Non-social focuses is
higher, the Social skills and the Attention to detail is higher. Intrinsically, so-
ciality in females is higher than that in males, so there is no relationship with
the Sociocentrism and the Social skills. It is said that higher Sociocentrism in
females shows a tendency to take a holistic view of things (Kiriyama, Kawa-
harada, Yamashita, & Yamamoto, 2008; Wakabayashi, 2003). The Non-social
focuses indicates preference to personal life rather than communicating with
others. It may be proposed that because the females are concerned about oth-
ers, communicates well to others, they pay Attention to detail and have high
Social skills. This result is consistant with the previous study (Yamamoto et al.,
2008). Therefore, it is reasonable that the correlation coefficients between the
Non-social focuses and the Attention to detail and Social skills were significant
in the present results.

Two factors of egocentrism Self-focuses and egocentrism Imaginary audi-
ence in the Japanese version of the AES scale are not related to the subscales
of AQ-J. AQ-J checked the degree to which an individual adult of normal 1Q
may have autistic traits. The egocentrism has two levels: spatial cognition and
social cognition. The author assumes that AQ-J measures spatial cognition and

the Japanese version of the AES scale measures social cognition. Due to subtle
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mind-reading problems with an AS (Asperger Sydrome)/HFA(High Function-
ing Autism) person, the questionnaire of AQ included questions in both the so-
cial and communication domains, asking about the subject’s preferences, rather
than only asking to judge their own behavior (Wakabayashi et al., 2004).

In conclusion, the Japanese version of the AES scale, which was made by
Enright et al. (1980), is a questionnaire which examines the egocentrism of
adolescence. The contents of this questionnaire consisted of both: inner intro-
spection and personal relations. Two questionnaires expressed these different
levels of oneself and interpersonal relationship. Therefore, an extremely high
correlation coefficient between the Japanese version of the AES scale and AQ-J
was not obtained. Hereafter, the Japanese version of the AES scale will have
to examine the items of inner introspection and personal relations considering

cultural difference.
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14. The validity for the Nakatsuka Screening
Scales of Autistic Tendencies (NSSAT)

Hisao Ohnishi and Zenjiro Nakatsuka

Abstract

Ohnishi et al. (2006) constructed the Nakatsuka Screening Scales of Autistic
Tendencies (NSSAT) in order to detect autistic-spectrum disorders in early in-
fancy. The NSSAT consists of the following seven scales: (1) Empathy toward
Parents, (2) Responsiveness to Others, (3) Awareness of Others, (4) Response
Persistence to Peculiar Stimuli, (5) Sleep/Arousal Pattern, (6) Responsiveness
to Holding, and (7) Eating Habits. The present study aimed to examine whether
the scales in the NSSAT were autistic-specific or common for developmentally
disordered. The results demonstrated that the behaviors rated in the NSSAT
were less manifested in healthy babies/infants. Furthermore, behaviors rated in
Scales 1-5 were critical for autistic-specific ones, but those in Scales 6-7 were
not specific for autistic individuals.

Key words: autism, screening scale, early infancy, the NSSAT, validity

1. Introduction

The Nakatsuka Screening Scales of Autistic Tendencies (NSSAT) was devel-
oped to measure the early symptoms of autistic individuals who are within 30
months of age (Ohnishi et al., 2006). In the NSSAT, the primary care-giver (al-
most always the mother) of developmentally individuals is required to rate the
characteristics of his/her baby/infant’s behavior retrospectively, that is, based

upon the care-givers’ memory.
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Ohnishi et al. (2006) asked the care-givers of 26 autistic and 64 non-autistic
developmental-disordered individuals (11 Down’s syndrome, 12 cerebral palsy,
and 41 other mental retardation) to complete the NSSAT. They demonstrated
that the NSSAT, constructed of seven scales, each scale containing ten or seven
items (see Appendix 1), are reliable and an available instrument as a rating-
scale.

The present study aims to investigate the validity of the NSSAT. The NS-
SAT was administered to care-givers of normal individuals and the new data
(normal controls) and the data (care-givers of autistic and non-autistic develop-
mental disorders) obtained in the previous study was compared (Ohnishi et al.,
2006).

2. Method

2.1 Participants

In addition to the original subjects (26 autistic and 64 non-autistic develop-
mental-disordered individuals) recruited in the previous study (Ohnishi et al.,
2006), seventy-one healthy infants at the age of 18 months were recruited as a
normal control. The subjects’ sex and age (range and mean) are shown in Table 1.
Autistic children were assessed using the Nakatsuka Scales of Autistic Tenden-
cies (NSAT, see appendix 2) in which Nakatsuka and Fujii (1985, 1986) and
Fujii (1986) constructed rating scales to measure the characteristic behaviors

(symptoms) of autism.

2.2 Procedure

The primary care-giver (almost always the mothers) of normal infants were
asked to complete 61 items in the NSSAT on a three-point scale: In this study,
as the age of all subjects was one and half years, the rating format was modi-
fied into “2 = often occurred/occurs,” “1 = sometimes occurred/occurs,” and “0
= never occurred/occurs.” Data collected in the previous study (Ohnishi et al.,
2006) was re-calculated across each scale for groups of the developmentally

disordered.
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Table 1: Subjects’ age, sex and type of disorder

AGE AUTISM DOWN cP MR CONTROL
(inyear) Boy GIRL BOY GIRL BOY GIRL BOY GIRL BOY GIRL
15 30 41

<3 1

<4 2 1
<5 2 3

<6

<7

<8 1 3

<9 11 11
<10 4 1

<11 31 1 2

<12 3 12 1 2

<13 1 4 2 1
<14 1 12 1 13
<15 11 1 1 3

<16 3 2 2
<17 2 1 1 2 2
<18 1 2 1
<19 1 1 2 2
<20 1

Total 22 4 3 8 6 6 28 13 30 41

Note: DOWN/down’s syndrome, CP/cerebral palsy, MR/mental retardation

3. Results
3.1 Discriminant validity
Table 2 shows the means and standard deviations (SDs) separately for the Au-
tistic Group, Non-Autistic Group (combination of Down’s syndrome, cerebral
palsy, and other mental retardation), and healthy infants to elucidate the dis-
criminant validity of the NSSAT.

Analyses of variances were performed separately for the scales. For all of
the scales, there were significant differences between the groups (see Table 2).

For all of the scales, F-values were reached at a significant level, so further
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14. The validity for the Nakatsuka Screening Scales of Autistic Tendencies

multicomparison analyses, Tukey’s q test (k = 3), were performed. For Scale
1 (Empathy towards Parents), the autistic showed higher scores than both the
non-autistic and the healthy infants (q’ = 10.92, p <.01; g’ = 17.56, p < .01),
further, non-autistic were higher than the healthy infants (q° = 6.73, p <.01).
These results suggested that the autistic showed these behaviors more than
the non-autistic, and the non-autistic more than the healthy babies/infants.
Both Scales 2, (Responsiveness to Others), and 3, (Awareness of Others), also
showed similar patterns among the groups (autistic — non-autistic, g’ = 11.35, p
<.01; autistic — healthy, q° = 18.12, p <.01; non-autistic — healthy, q’ = 6.77, p
<.01, for Scale 2: autistic — non-autistic, q” = 13.85, p < .01; autistic — healthy,
q’ = 17.20, p < .01; non-autistic — healthy, q” = 3.35, p < .05, for Scale 3). For
Scales 4 (Response Persistence in Peculiar Stimulus) and 5 (Sleep/Arousal Pat-
tern), although the autistic showed higher than the other two (autistic — non-
autistic, g’ = 5.90, p <.01; autistic — healthy, q’ = 4.86, p <.01, for Scale 4:
autistic — non-autistic; q° = 4.75, p < .05; autistic — healthy, q° = 3.53, p < .05,
for Scale 5), there were no significant differences between the non-autistic and
the healthy. These results suggested that each item in Scales 1-5 described the
characteristic behaviors seen in autistic individuals at the time of early infancy.
For Scale 6, (Responsiveness to Holding), although there were no significant
differences between the autistic and non-autistic, there were significant differ-
ences between the autistic and the healthy (q° = 11.00, p <.01) and between the
non-autistic and the healthy (q’ = 5.09, p <.01). The lack of “Responsiveness
to Holding” was rarely seen in healthy infants, but was a common behavior
of developmentally disordered individuals, both the autistic and non-autistic.
Scale 7, (Eating Habits), showed that there was only a difference between the
autistic and non-autistic (q’ = 3.80, p <.05). These problems in baby food were
often manifested in the non-autistic developmentally disordered rather than in

the autistic.
3.2 Distribution of scores in the NSSAT

Table 3 shows the distribution of summed scores in Factor I (Scales 1-3), which

showed a higher F-value in each scale of the NSSAT and a critical difference
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Table 3: Frequency distribution of summed-scores on scales 1-3 in the NSSAT

and cumulative relative frequency distribution (in parentheses) for each group

Scores  AUTISTIC NON-AUTISTIC HEALTHY
DOWN cP MR OVERALL

0 0 (00 1 (91) 0 (00) 3 (73) 4 (63) 17 (23.9)

10 0 (00) 4 (455 4 (333) 14 (415) 22 (40.6) 44 (85.9)

610 1 (38) 1 (545) 1 (50.0) 6 (56.1) 9 (547) 5 (93.0)

11-15 2 (115) 1 (636) 2 (66.7) 7 (73.2) 10 (70.3) 3 (97.2)

1620 3 (231) O (636) O (66.7) 3 (80.5) 3 (75.0) 1 (98.6)

2125 1 (269) 2 (81.8) 2 (833) O (80.5) 4 (81.3) 1 (100.0)

2630 5 (462) 1 (90.9) 1 (91.7) 3 (87.8) 5 (89.1)

3135 5 (654) 0 (90.9) 0 (91.7) 2 (92.7) 2 (92.2)

3640 3 (76.9) 1(1000) O (91.7) 1 (95.1) 2 (95.3)

4145 3 (88.5) 1(100.0) 2 (100.0) 3 (100.0)

4650 1 (92.3)

5156 2 (100.0)

Note: DOWN/down'’s syndrome, CP/cerebral palsy, MR/mental retardation, Healthy/healthy infants

from other types of disorders, to discriminate the autistic from the non-autistic.
When the cut-off point 10 was set up, sensitivity (co-positivity) was 96.2 %
(25 of 26 autistic were diagnosed as autistic using the NSSAT), and specificity
(co-negativity) was 54.7 %. On the other hand, if a cut-off point of 15 was set
up, sensitivity was 88.5 % and specificity was 70.3 %. Considering the ratio of
misdiagnosis in the non-autistic, the cut-off point should be set up at 15-point.
However, considering the ratio of misdiagnosis in the autistic, 10-point should
be established as the cut-off point. As the original purpose of constructing the
NSSAT was to detect an autistic individual at the time of early infancy, the 10-
point mark as a cut-off point in light of sensitivity and specificity values was
adopted. In some cases, an individual who was not diagnosed as autistic might

actually be a late-onset case.
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3.3 Concurrent validity

To examine the concurrent validity of the constructed NSSAT, each scaled
score of the NSSAT was correlated with each of the crucial scales of the NSAT
(Scales 1-3 in the NSAT) for the autistic group. Each of the autistic group had
been administered the NSAT to diagnose autism. As shown in Table 4, the cor-
relations indicated significantly positive relationships between each of Scales
1-3 in the NSSAT and each of three crucial scales in the NSAT. Furthermore,
the result showed significant correlations between Scale 6, (Responsiveness
to Holding), and Scale 1 in the NSAT, (Community to Emotion), and between
Scale 7, (Sleep/Arousal Pattern), and Scale 2 in the NSAT, (Nonverbal Com-
munication). These results suggest that Factor I in the NSSAT is also a critical
factor in measuring and assessing the autistic symptoms at the time of early

infancy.

4. Discussion

The primarily construction and development of a rating scale, or the NSSAT,
was designed to measure the early symptoms of autistic individuals, recog-
nized within 30 months of age. Factor analyses revealed a five-factor solution
for the NSSAT, and Factor I was classified into three sub-scales. Therefore, the
NSSAT was constructed of seven scales, each scale consisting of ten or seven
items. Scales making up the NSSAT are “Empathy towards Parents,” “Respon-
siveness to Others,” “Awareness of Others,” “Persistence to Peculiar Stimuli,”
“Sleep/Arousal Pattern,” “Responsiveness to Holding,” and “Eating Habits.”
According to Ohnishi et al. (2006), internal consistencies in each scale of the
NSSAT are generally high.

The present study demonstrated that validation, such as discriminant valid-
ity and concurrent validity, are also satisfactory. Among these scales, although
Scales 1-5, especially Scales 1-3, are primarily related to the symptoms at the
time of early infancy, Scale 7 is not primarily related.

Confirmation of the characteristic symptoms at the period of early infancy,
as previously reported in several articles, was also sought. Kanner (1943) de-

scribed the fundamental disorders as children’s inability to relate themselves
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14. The validity for the Nakatsuka Screening Scales of Autistic Tendencies

in an ordinary way to people and situations. In addition, Ritvo and Freeman’s
(1978) and Rutter’s (1978) criterion also proposed the essential features as the
disturbances of capacities to relate to people or impaired social development.
Furthermore, Ornitz and Ritvo (1968) argued that although autism may be
present at birth, the first symptoms may not be recognized or recalled by his/
her parents. They noted that babies with autism were unusually quiet, motori-
cally inactive, and emotionally unresponsive at the immediate postnatal period.
These symptoms should be considered in the framework of social relation-
ships. These features are associated with the Scales 1-3, (Empathy toward Par-
ents, Responsiveness to Others, and Awareness of Others), or Factor I, (Social
Relating), in the NSSAT. These features are the primary and crucial symptoms
in diagnosing autism in early infancy according to the results of our studies.
Disturbances of response to sensory stimuli as described in Ritvo and Free-
man’s criteria (1978) partially correspond to each item in Scale 4, (Persistence
to Peculiar Stimuli), and Scale 6, (Responsiveness to Holding), in the NSSAT.
For Scale 6, there were no differences among the type of disorders. Therefore,
deficits in response of holding are common behaviors in the developmentally
disordered individuals. Moreover, whereas several researchers reported prob-
lems in eating at the weaning period (e.g., Kanner, 1943; Ornitz & Ritvo, 1968;
Rutter, 1978), which corresponds to Scale 7, (Eating Habits), these symptoms
are specific in the non-autistic rather than in the autistic. Perhaps in the devel-
opmentally intact individuals, there may be no problems at the weaning period.
The NSSAT was constructed to measure the characteristic symptoms in the
autistic as early as possible, and to assess the autistic as behaviorally homoge-
neously as possible. Each scale constituting the NSSAT satisfies the character-
istic behavior described in previous research (e.g., Kanner, 1943, Ornitz & Rit-
vo, 1968, Ritvo & Freeman, 1978, Rutter, 1978). Behaviors have been agreed
upon for the early symptoms of autism, however, it was found that they have
included both crucial descriptions and the not-so-crucial in diagnosing autism.
For example, although disturbances of eating at the weaning period and of re-
sponse to being picked up and held were mentioned, these specific behaviors

are not critical ones in the autistic, as opposed to the non-autistic and/or overall
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developmentally disordered. Although, generally, most of clinicians have diag-
nosed infants as autistic from the presence of only a few characteristic behav-
iors on the check-list, careful assessment and follow-up will be required.

The NSSAT was constructed and developed by depending on the direct
care-givers’ memories. Mednick and Shaffer (1963) evaluated the accuracy of
the mother’s retrospective report as the sources of child-rearing research. They
indicated that mother’s reports were quite unreliable in some areas (duration of
breast feeding, age completion of toilet training, and age of walking) and quite
reliable in others (the age of completion of weaning). As Ornitz and Ritvo (1968)
described, there are two types of pathological course in autism. One was noted
shortly after birth even though mothers were not always able to specify to the
subtle nature of their baby/infant’s strange behaviors. The other was that par-
ents reported relatively normal development up to 18-24 months, and at 24-30
months the first symptoms were manifested. On the other hand, in Japan, all
mothers have a Maternity Passbook, in which both mother’s health status for
the pre-natal, peri-natal, and post-natal periods and the child’s developmental
status during neo-natal to pre-school are put on record by medical/health pro-
fessionals and/or the mother herself. Furthermore, in this study, the care-givers
were asked about the presence or absence of very specific behaviors. There-
fore, it can be argued that the care-givers’ reports in our study can be used as
reliable measures to evaluate behaviors.

In future research, prospective study should be conducted, that is, the NS-
SAT should be administered periodically on occasions, such as health examina-
tions for young children, as a screening (using Scales 1-3) and as a differential

instrument (using full scales).
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Appendix 1: The Nakatsuka Screening Scales of Autistic Tendencies (NSSAT)

Scale 1 (Factor I) Empathy towards Parents
The items in this scale primarily reflected that he/she had
deficits in empathetic interaction with his/her parents
emotionally.

Scale 2 (Factor I) Responsiveness to Others
This scale reflected deficient responsiveness to other
personal stimuli, including deficits of imitation of voice and
motion.

Scale 3 (Factor 1) Awareness of Others
Each item represented a lack of awareness of, or interests in
other people and so he/she showed a lack or absence of
spontaneous activity toward other people.

Scale 4 (Factor I1) Response Persistence to Peculiar Stimuli

Items on this scale represented that he/she hyper-responded
to unusual stimulation.

Scale 5 (Factor I1) Arousal/Sleep Pattern
Items on this scale represented that he/she demonstrated an
impaired biological cycle, that is, there were tendencies of
sleeping in the daytime and awaking in the night.

Scale 6 (Factor 1V) Responsiveness to Holding
Items on this scale reflected that when he/she was picked
up or held in the mother’s arm, he/she would go limp or
stiffen with peculiar posturing or abnormal muscle tone.

Scale 7 (Factor V) Eating Habits
Items on this scale reflected that when solid foods were
introduced, or after dentition appeared, he/she refused to
hold food in mouth, refused to chew and/or to swallow.

258



14. The validity for the Nakatsuka Screening Scales of Autistic Tendencies

Appendix 2: The Nakatuka Scales of Autistic Tendencies (NSAT)

Factor |: Social Relationships

Scale1  Sharing of Emotion
This scale shows that autistic individuals have deficits in sharing
emotions with the primary care-giver, usually his/her mother. Examples
of items included in this scale are “The concerned child: In a crowd does
not grasp parent’s hand firmly; when lost does not change expression
upon reunion with parents.”

Scale2  Non-verbal Communication
This scale shows that autistic individuals have deficits in communicating
to others non-verbally, using facial expression and gesture. An example
is “The concerned child: Rarely makes eye-to-eye contact.”

Scale 3 Verbal Communication
This scale shows that autistic individuals have deficits in communicating
to others verbally. An example is “The concerned child: Does not reply
or show any sign of reaction when spoken to.”

Scale4  Human Relationships
This scale shows that autistic individuals have deficits in relating to
others. Examples are “The concerned child: Even when someone is by
his/her side looks or walks past them as if they were not there; Rarely
attempts to interact with other people.”

Factor I1: Arousal Level and Sensory

Scale5  Activity Level
This scale represents the abnormality of activity such as hyperkinetic or
hypokinetic. Examples are “The concerned child: Has tendency to run
out of the house, kindergarten, or school; Has a tendency to jump up and
down; Will also spin around while doing something else.”

Scale 6  Stimulus-Response Preference
The concerned child requires strong and/or strange stimuli. Examples are
“The concerned child: Likes to lick seasoning with very strong taste such
as soy sauce, worstershire sauce, salt, curry powder, or toothpaste; Likes
turning on and off lights, or playing with water in the sink.”

Scale 7 Primitive Sensory
This scale represents the abnormality of sense of smell, taste, and touch.
Example is “The concerned child: Is sensitive to the smell of foods.”

Scale 8  Higher Sensory
This scale represents the abnormality of sense of vision (sight) and
hearing. Examples are “The concerned child: Will stare at one point for a
long time even though it’s not clear what he/she is looking at; Likes to
look at smoke, a toilet being flushed, sand being dropped, etc.”

Factor I11: Insistence on Sameness

Scale9  Response Persistence to Peculiar Stimulus
This scale shows that the autistic child prefers or dislikes peculiar
stimulus. Examples are “The concerned child: Enjoys looking at
telephone-number books, newspaper (TV schedule, Stock selection, etc);
Upon hearing a certain sound will clap his/her hands, jumps up and down
with joy or fear.”

Scale 10 Splinter Ability
This scale represents a specific ability is high, such as having a good
memory for machine operation. Example is “The concerned
child: Remembers the routes and destinations of railroads or buses.”

Scale 11  Persistence in Self-Rules
This scale reflects that the individual is particular about being the same.
Examples are “The concerned child: Has a tendency to place things at
equal distances from each other, lining them up just right, and gets quite
upset if someone disturbs them; Has certain rules for lining up his
cars.”
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15. The personal relations in a school:
Bullying and a teacher’s role

Yumiko Yamada and Asako Yamada

Abstract

In this paper, we reviewed and examined the problems occurring in a school,
which often cause from the personal relations, using sociology theory. We
pointed out first that bullying in Japan was to tend to continue to one target a
long time, compared with a foreign country. Secondly we classified the type
of the bullying and considered the feature and cause of three types of bullying.
Then, it pointed out that the bully group selected the bullied child by the fab-
ricated rule and teased to the feature which can generally also be the merit in
many cases. That is, every child can be a bullied child.

Key words: personal relations, school, teacher’s role, bulling, labeling theory

1. Introduction
Recently, a lot of problem has been occurring frequently in a school. Those
problems cause from the personal relation in many cases.

A school is an important place for the developing children. The problem
which occurred from the personal relations may plunge children into the seri-
ous situation. Bullying happens not only in a class but in the club activity or
extracurricular activities. Moreover, if it becomes long-term bullying, he or she
passes on to the next grade. Therefore, when considering bullying, we should
consider as a problem of the whole school. Actually, they regarded the personal
relations around them in a school as intolerable bullying, and, occasionally
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have resulted in suicide.
Then we intend to consider the personal relations in a school, analyzing a

phenomenon using sociology theory.

2. About bullying

Morita (2001) compares bullying in Japan with bullying in United Kingdom,
the Netherlands, and Norway, and is introducing the following figures (Figure
1 and Figure 2). From these Figure 1, we know that the ratio of the person
experienced in damage by bullying has much in United Kingdom. However,
in Japan and Norway, there are many students who were teased with high fre-
quency and a long time. These figures show that many students have experi-
enced bullying and the bullying does not last long in United Kingdom.

On the other hand, it is also shown that the bullied child is decided in a
class and the bullying continues a long time in Japan. That is, there is a ten-
dency that, once a certain child labeled “a bullied child”, the label cannot be
removed easily in Japan.

As the example, we introduce the case of the bullying problem that people
became thinking seriously after the case. In the case of Hirofumi Shikagawa
who was a junior high school student of Tokyo reported in February, 1986, he

was teased with the bullying “funeral play” from the classmate, and the teacher

Norway
Nether lands
United Kingdom 39.4

Japan

0 10 20 30 40 50
Figure 1: The ratio of the person experienced in damage by bul-

lying

262



15. The personal relations in a schooll
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Figure 2: High frequency and a long period of time

had also joined the bullying. This case gave people a big shock.

Moreover, the case of Mr. Kiyoteru Okochi who was a junior high school
student of Aichi reported in November, 1994, the bullying group violated him
and had deprived him of millions of money. But teachers said that they have
not noticed bullying. These facts show that both bullying was continued to the
one student seriously a long time.

In addition to both, the case that the teacher’s behavior induced bullying is

reported in these days.

3. The kind of bullying

Morita and Kiyonaga (1994) have indicated that the structure of group in bul-
lying is four-layer (Figure 3). Generally, it tends to be classified with bullies,
bullied children, and surrounding children. Morita classified surrounding chil-
dren into spectators and onlookers further. Spectators are children who look
with fanning around in mock, although they bully directly, and onlookers are
children who turn a blind eye.

Here, we classify about the kind of bullying and consider them.
3.1 Weak person bullying type

This type is a form of the conventional bullying. It is the type that a clear dif-

ference is between the bullied children and other children objectively in the
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Figure 3: The structure of group in bullying

household economy, the school record, the physical defect, etc., and a bully
teases a weak person from a predominance position. As a feature of this bully-
ing, a bully is in more predominance position than a bullied child clearly, and
takes out his stress on a bullied child. Further, surrounding children also admit

for a bully to tease a bullied child in many cases.

3.2 Drag down type

This type is a form of bullying seen in recent years. There is no clear difference
between a bully and a bullied child objectively. The bullying is performed for
the purpose of positioning a child in a lower rank than a bully by finding out
intentionally the defect of the child who is in a higher rank equally or slightly
in the school record etc. It differs from the weak person bullying type by the
following two points. The object of this bullying is a child equivalent to a bully
or who is in a higher rank more slightly than a bully. By delivering an attack
to the weak found intentionally in a group; a bully drops a target to a low rank,
and takes out his stress out on a bullied child.

In this case, it can be said that the fabricated good and evil exist as there
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being no clear difference between a bullied child and a bully. Moreover, a clear
difference is between a surrounding student and a bullied child also with the
above-mentioned weak person bullying type. The difference should not be es-
sentially seen as a defect. However, since the difference is regarded not as the
individual characteristic but as the bullied child’s defect, bullying starts. Thus,
the rule of the good and evil fabricated by the bully exists in drag down type
bullying, by making a bullied child into evil, the bully can justify himself.

The common background in bullying needs the approval of group first. In a
weak person bullying type, since the difference with other children is clear and
a bullied child is located in a low rank in a group, there is a situation where ev-
eryone can become a bully. In drag down type bullying, the bullying to a target
begins from a small number of group first. In order that bullies justify the bul-
lying, they make the situation where a target, that is to say, a bullied child, is
evil, and bullies are good, and they spread bullying into the bigger group.

We can understand that the percentage in a class has more number of spec-
tators and onlookers overwhelmingly than a bully group in the figure by Mori-
ta. If spectators and onlookers take a negative attitude against a bully, bullies
are isolated in a class, so bullying is once came to an end. However, if specta-
tors and onlookers fan around in mock or turn a blind eye, bullies will regard
their attitude as the approval and bully still severer.

That is, in order to effectuate bullying, there must be more number which
sides with a bully’s group than the number which sides with a target. From this
condition, we would like to point out that target change type bullying is one of

the features of bullying in recent years.

3.3 Target change type

Target change type bullying is derivatively generated, when drag and taken-
down type bullying is previously performed. Some students located in onlooker
layer may notice the label to the bullied child is what it is intentionally labeled
by bullies, and may have a question about the standard of the good and evil
fabricated in the class. When they go into mediation of bullying, if the number

of the students who are the mediator is the majority rather than a bully group,
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the standard of the good and evil in a class breaks, and the group who was bul-
lying can be labeled as “evil”. On the contrary, if there are few students who
are mediators than a bully group, since a bully group tries to label a mediator

as “evil”, the target of bullying may interchange to a mediator.

4. Labeling theory
Since a bully labels “a bullied child” on a student and tease him, the form of
bullying mentioned above is similar to the labeling in sociology theory.

There is a view that bullying is performed since the bullied child has an el-
ement teased originally, but we would like to investigate the cause of bullying
with a labeling theory here. Therefore, we introduce labeling theory, assuming
a bullied child to be the object recognized as the deviation person from society.

It tends to be thought that the process recognized as a deviation person in
a group generally originates in his own behavior. However, according to the
labeling theory, the process of deviation recognition is made by a surrounding
people reaction.

Becker (1963) says that deviation is produced by a social group’s establish-
ing the rule which will be made into a deviation person if it commits, applying
the rule to specific people, and labeling them as an outsider. A surrounding per-
son may establish a rule in order to make a deviation person intentionally. Such
labeling process can be applied to the process of the bullying enhancement
which has been a educational problem in recent years.

As a process of labeling, at first, a rule is applied to specific people and a
deviation person is fabricated. To the person who deviated once, the others are
afraid whether he deviates again, and eliminate him. Therefore, the opportunity
for the eliminated person to live generally is closed, and he deviates again.
And seeing it, the others assumed that their anticipation have been right, and
strengthen the elimination to a deviation person. As a result, a deviation person
thinks that it cannot but live as a deviation person increasingly, and follows the
process in which a deviation identity is formed.

On the other hand, as a process of bullying enhancement, a certain student

is first recognized as a bullied child by a bully for the reason of the deviation
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person from a fabricated rule. And the surrounding students in a class elimi-
nates a bullied child so that they themselves may not be recognized as a bullied
child by a bully for making friends with the student recognized as the bullied
child. Or he becomes spectators who have fan at bullying and eliminates a bul-
lied child.

By such elimination, the bullied child will be isolated from the surround-
ing students in the period which should normally study or play together with
friends. Moreover, by seeing such a bullied child’s condition where it was iso-
lated, the surrounding students assume that it is a bullied child’s essence, and
deepen the recognition as a deviation person in a class further. A bullied child
completely isolated from a class gives up the assimilation to a class further,
and forms the identity as a deviation person in a class.

Thus, since labeling may have the serious influence for school life, we
should pay attention. Having the knowledge of a labeling theory, bullying must

be discovered and solved at an early stage.

5. Ateacher’s position in bullying enhancement
About the structure of bullying, Morita and Kiyonaga (1994) are described, if
it is necessary to analyze after adding two layers, a teacher and parents, in ad-
dition to the group in bullying which mentioned above. However, we point out
that a teacher and students constitute bullying in a classroom, and classify the
relation between a teacher and bullying into five especially here.
(1) Simple action between children type bullying
In simple action between children type bullying, although children’s inter-
action exists, a teacher’s power does not act on the process in which bul-
lying is produced, and the teacher cannot recognize bullying. This can be
called fundamental type at the beginning of bullying, and almost all types
of bullying is expected to finish in this stage.
(2) Teacher intervention type bullying
In teacher intervention type bullying, although children’s interaction exists
at first and a teacher’s power is not acting on the process in which bullying

is produced, the teacher recognizes bullying and is doing a certain inter-
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vention. When bullying advances considerably, it often sees, and it is bul-
lying of the stage which began to become a problem of the whole class.

(3) Teacher nonintervention type bullying
In teacher nonintervention type bullying, although the teacher recognizes
bullying, he does not intervene in it. Even if bullying begins to become a
problem of the whole class, a teacher turns a blind eye, and in order to pre-
tend indifference, the result which bullying aggravates further is seen.

(4) Teacher start type bullying
Teacher start type bullying has an interaction between a teacher and a bul-
lied child, and the action becomes a factor teased intensively. A teacher
sticks negative stigma on a certain student, or a teacher finds out a stu-
dent on whom negative stigma is stuck ,then a student is assumed a target
which bulling is permitted by the surrounding student in a class. That is,
the teacher causes bulling at the beginning of bullying.

(5) Teacher cooperation type bullying
In teacher cooperation type bullying, there is an interaction between a
teacher and a bully, and as a result of making the exchange in connection
with subsequent bullying generating, bullying comes to be made. For ex-
ample, a teacher leaves a part of a teacher’s role to a certain student, and
the student performs bullying with the authority as a teacher’s proxy.

The above five classifications show that a teacher is also a constituent of
the group in bullying in the scene of bullying.

In the pattern (1), since the teacher has not noticed bullying of the early
stage in the class, he is positioned by the “onlooker” layer.

In the pattern (3), as Morita explains, since the teacher turns a blind eye to
bullying in a class, he can be set in the position of the “onlooker” at the struc-
ture of group in bullying.

The pattern (4) shows that the teacher has played the important role. It is
the teacher who stuck negative stigma on the bullied child as a cause of bul-
lying at the beginning. However, those who are actually bullying are students

since then. At the scene where bullying is actually performed, since the teacher
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has not participated in bullying positively, the teacher in this pattern can also
position in an “onlooker” layer.

Moreover, in the pattern (5), the teacher leaves a part of a teacher’s role to
a bully, since then, it follows the process in which a bully performs bullying by
abusing the authority. Also in this case, the teacher does not perform bullying
positively and is positioned by the “onlooker” layer.

Only in the pattern (2), the teacher is not in the “onlooker” layer but in the
“mediator” layer out of the onlooker layer. However, when the teacher acts on
a bully or a bullied child independently in this way, a bully makes friends with
a bullied child then, and at the place not visible from a teacher, he may perform
bullying continuously. Moreover, since the bullied child “told to the teacher”,
bullying to him may become still severer.

From the above fact, we understand that the teacher is located in the “on-
looker” layer in the constituent of bullying structure. And it is suggested that
the teacher becomes also a constituent of the permission atmosphere in bul-
lying unconsciously. The teacher has to exert himself to slips out from such a
situation, and to become a mediator for the conclusion of bullying.

However, like the pattern of above-mentioned (2), even if it thinks that the
teacher came to an end in bullying, it is continued in the invisible place from
teachers and may develop into more serious bullying.

In order to avoid such a situation, it is effective that the teacher approaches
to the spectators and the onlookers who predominate in the figure by Morita
about the structure in bullying at first, and leads to problem solving. It is be-
cause it will be thought that bullying leads to a conclusion if those students
who are the majority in the structure make an exact judgment to bullying.

In Figure 4 and Figure 5, Morita (2001) shows that there is a tendency for
the appearance of a mediator to become difficult as a grade progresses in Japan
compared with other countries. Therefore, it is effective that a teacher becomes
a mediator oneself, or a teacher acts on spectators and onlookers and urges the
appearance of a mediator.

From such a reason, we think that it is an effective measure that a teacher

approaches the student who is in spectators or onlookers layer. Moreover, we
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considered that it becomes a major factor of bullying dissolution that the spec-
tators and the onlookers who are the majority in a class stop recognizing a label
“a bullied child”.

Next, we use the theory of Parsons and examine what kind of correspon-

dence is desirable.

6. Application of the theory of Parsons (1951, 1964)

Spectators and onlookers in bullying space are in the situation which was based
on the bully group rather from the teacher. With such a situation, overthrow of
bullying permission atmosphere cannot be overthrown, and bullying follows
the process of enhancement.

Then, in order to remove spectators and an onlooker from the constituent of
bullying permission atmosphere and to extinguish such a space, it is effective
to strengthen student-teacher relations more. We apply the table of the social
control theory of Parsons (1951, 1964) to bullying space. It is the table which
he formulized referring to the process of psychotherapy, since doctor-patient
relations have an important meaning for medical treatment in psychotherapy.
We can draw one example of teacher’s approach methods for spectators or on-

lookers from his table.

Table 1: The table of the social control theory

Activeness Receptiveness

Conformative dominance  Compulsive performance ~ Compulsive acquiescence

Social control Interaction refusal Operation of reward
Alienative dominance Rebelliousness Withdrawal
Social control Support Permission

Parsons (1951, 1964) mentions the conformative dominance type and the
alienative dominance type as a type of deviation. On the bullying problem in
a school, it is a serious problem with the excessive agreement behavior to a

group from estrangement from a school.
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So, in this paper, we consider the portion of the conformative dominance in
the table by Parsons (1951, 1964). First, “compulsive performance” is a pattern
which is going to carry out superfluous alignment actively to the institutional-
ized value pattern. It makes the serious strain for both personalities by burden-
ing self and the others with excessive agreement. And it leads a mutual act
system towards deviation gradually.

To “compulsive performance”, “Interaction refusal” has the purpose of at-
taining re-balance-ization to the execution needed. As an example of this pat-
tern, the student of spectators’ role which is a constituent of the group in bul-
lying above-mentioned Morita (2001) is mentioned. The student of spectators’
role is in the situation where they cannot judge fairly about bullying because of
the superfluous alignment to a bully group. It is impossible therefore, for them
to judge whether the bullied child originally has a defect either.

And Parsons (1951, 1964) mentions “interaction refusal” as a mechanism
which controls such an excess and recovers balance. Applying this to a bulling
problem, we can give the example that the teacher gives negative sanction to
the student who fan around in mock agreeing excessively with the good and
evil which the bullies fabricated ,in order to make him notice that he is not
right.

Next, “compulsive acquiescence’s” is to led to distorting a normal value
pattern, as a result of acting peaceably for fear of estrangement from a value
pattern with avoiding the danger oneself. As this example, the student of an
onlooker’s role which is a constituent of the group in bullying by Morita (2001)
is mentioned. Even if the student of spectators’ role has noticed bullying is
wrong, in order to the excessive agreement to the bullying role which bullies
fabricate, he is in the situation which cannot take objection to a bully. Taka-
hata (2002) are mentioned as this example the damage-to-property act in the
school, school violence and a blind eye of bullying, etc, which happens from
the excessive agreement to a group norm. To such behavior, it shall be effec-
tive to perform “operation of reward”, which a prize is not given to “peace-first
policy” execution but is given when the positive corresponding to a standard is

seen. On a bullying problem, the following example is mentioned: when an on-
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looker’s student turns a blind eye, no reward is given from a teacher, but when
you have noticed the wrong of bullying, for example, it protests against a bully
or becomes a bullied child’s ally, a teacher praise him saying that it is wonder-
ful etc. A teacher should adopt such a method intentionally in the class govern-

ment.

7. Conclusion

In this paper, we pointed out first that bullying in Japan was to tend to continue
to one target a long time, compared with foreign countries. Secondly we classi-
fied the type of the bullying and considered the feature and cause of three types
of bullying. Then, it pointed out that the bully group selected the bullied child
by the fabricated rule and teased to the feature which can generally also be the
merit in many cases. That is, every child can be a bullied child.

We mentioned that the process of such bullied-child selection is similar
with the process of deviation identity formation of labeling theory, and com-
pared with the process of deviation identity formation and the process of
enhancement of bulling. Moreover, we considered the teacher’s role in such
bullying atmosphere. As a result, in almost all cases, the teacher was located in
the “onlooker” layer and it pointed out that he is a constituent of bullying per-
mission atmosphere. Then it is important that the teacher exerts himself to slips
out from the “onlooker” and changes a role to the “mediator”, and approaches
the student who is in spectators or onlookers layer to urge the appearance of a
mediator. We presented the table of deviation-social control of Parsons (1951,
1964) as an example of the way to do.

Of course, the method shown here is only a proposal. The personal rela-
tions in a school are also diversified with social complication. Needless to say,
the solution suitable for each case is required.

We would like to continue examination for various cases and to consider

the method of other correspondences as a next subject.
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16. Calculation skill and number represen-
tation for first and second graders in Ja-
pan

Masahiko Okamoto and Hisami Wakano

Abstract

This study examined the relationship between calculation skill and number
representation in elementary school children in Japan. 17 first and 18 second
graders were given two tasks. One was a magnitude decision task to assess
number representation. The other was a calculation task to evaluate the chil-
drens’ calculation skill. The results indicated that the good calculators in the
second grade had more stable structure of number representation than the poor
calculators. These findings suggested that children’s number representation re-

lates to their calculation skill in early elementary arithmetic learning.
Key words: number representation, calculation skill, SNARC effect

1. Introduction

The calculation skills of addition and subtraction are the most important skills
in elementary mathematics. Developmental studies on number acquisition in
young children (e.g., Case & Okamoto, 1996; Resnick, 1983) argued that chil-
dren acquire the representation of number, so called “mental number line”, and
then they acquire the calculation skill based on their number representation.
Also, the concept of numbers is the decimal system, and the number 10 is a
basic number (Greeno, Riley, & Gelman, 1984). Krueger and Hallford (1984)
showed that response speed for addition problems including the number 10
(e.g., 10 + 3) is faster than that for another type of addition problem (e.g., 8 +
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4). These studies indicated that the representation of numbers is the decimal
system.

On the other hand, several studies suggested the number 5 is a basic num-
ber for children. For example, Yoshida and Kuriyama (1986) investigated
the solution strategies of addition problems for Japanese pre-school children.
They demonstrated that pre-school children acquired some addition strategies
without a formal education, suggesting that children understand numbers to 5
as a privileged anchor. This finding suggested that Japanese children acquire a
number representation different to the decimal system. Furthermore, Miura and
Okamoto (1989) examined the differences in the representation of numbers be-
tween United States and Japanese first grade children. They indicated that first
graders in the United States and Japan differ in their cognitive representation
of numbers, and that the representation of number effects the mathematical
performance in Japanese children. Yoshida and Kuriyama (1986) and Miura &
Okamoto (1989) suggested that a qualitative difference of the number represen-
tation relates to mathematical performance. Although these studies argued the
relationship between number representation and mathematical performance,
they examined both children’s number representation and mathematical perfor-
mance in the same counting task or calculation task. Therefore, it is necessary
to access number representation and mathematical performance independently.

There is some research that focuses on the relation between quality of the
children’s number representation and their mathematical learning (Berch,
Foley, Hill, and Ryan, 1999; Booth & Siegler, 2006, 2008). Some tasks were
used to investigate the quality of number representation in those studies. One
of those is the Spatial Numerical Association of Response Codes (SNARC)
effect. Cognitive studies on number representation for adults showed that the
representation of number has a spatial structure, and that it may orient from
left to right, that is, smaller numbers are represented at the left side of spatial
representation, whereas larger numbers are represented at the right (Dehaene,
Bossini, & Giraux, 1993; Ito & Hatta, 2004). These studies showed that view-
ers responded to large numbers faster with the choice on the right side than
with that on the left side, this is called the SNARC effect. The SNARC effect
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suggested that people represent the cardinal number as a left-to-right-oriented
analog number line, that is “1-2-3......... 8-9”.

Berch et al. (1999) examined whether the SNARC effect is exhibited in
children ranging from second to eighth graders. They demonstrated that while
the SNARC effect appeared in children who are older than the second grade,
it did not in second graders. Although this result suggested that second grade
children do not have number representation, it is not consistent with the de-
velopmental studies on number acquisition (e.g., Krueger & Hallford, 1984;
Miura & Okamoto, 1989; Resnick, 1983). This inconsistency may be due to the
difference in tasks used between Berch et al. (1999) and other studies (Krueger
& Hallford, 1984; Miura & Okamoto, 1989; Resnick, 1983).

The SNARC effect is examined mainly by two tasks: the parity (i.e., odd-
even) judgment task and the magnitude judgment task. However, the under-
standing of magnitude precedes that of the parity in the early structure of
number representation (Dehaene et al., 1993). Also, because the first graders in
Japan learn the concept of parity in the class of arithmetic, it is difficult for first
and second grade children to answer which number is odd or even. Therefore,
the magnitude judgment task is more appropriate to assess number representa-
tion for first and second graders.

The purpose of this study is to examine (1) whether or not the SNARC ef-
fect is observed for first and second grade children in Japan, and (2) how the
qualitative difference in the mental representation of number relates to addition
skills.

2. Method

2.1 Participants

Participants were 17 first grade (mean age: 6.75) and 18 second grade (mean
age: 7.63) children from a public elementary school in Osaka, Japan. These
children had no difficulties with academic learning.

2.2 Tasks and procedure

The calculation task and the magnitude decision task were used in this study.
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The calculation task was the measure of mathematical performance. This task
included 27 one-digit addition problems for first graders and 27 two-digit addi-
tion problems for second graders. These problems were printed on a sheet and
the children were asked to answer the problems in one minute.

The magnitude decision task was the measure of mental representation of
number. In this task, the children were presented with a number pair, e.g., “5-7”,
and they were asked to judge which number is bigger.

Four number pairs, “2-57, “3-57, “7-5”, and “8-5" were used. Each number
pair was presented with two alignments: e.g., “5-7” and “7-5”, therefore eight
number pairs were constructed. The experimental session had 4 blocks of 8
number pairs, in total 32 trials.

The schedule of each trial was as follows. Firstly, a fixation cross (“+) was
presented at the center of a screen for 500 ms. Next, the prime number (“5”)
appeared at the center of the screen. After 500 ms, from the onset of the prime,
a target number (e.g. “2”) was presented at the left or right of the prime “5”.
The distance between the prime and the target was 4 cm on the screen. The par-
ticipants were instructed that “If the right number is bigger, then press the red
key 6’ of the keyboard. If the left number is bigger, then press the green key ‘4’
of the keyboard”. All response times were measured from target onset to key
response. The target and the prime were presented until the viewer’s response.
The next trial started immediately after the viewer’s response. The prime num-
ber (“5”) was presented on every trial to activate viewers’ mental number line.
Figure 1 shows the time schedule for each trial.

The stimulus presentation and the response time recording were controlled
by the PsyScope on apple iMacDV and its keyboard. The participants were
seated 40 cm away from the monitor and were told that both speed and accu-
racy was important in this task.

This experiment was carried out in November 2005, the end of the second
semester in Japanese elementary school. The calculation task was carried out in
a group and the magnitude decision task was conducted individually. Experi-

menters were university students.
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5 500 ms

A

+ 500 ms

Figure 1: The time schedule for each trial

3. Result

3.1 Calculation task and grouping

The mean number of correct responses in the calculation task was 21.3 (SD =
5.6) for first graders and 18.7 (SD = 5.4) for second graders. Participants were
divided into three groups on the basis of these scores. The good calculators (N
= 6 for first graders, N = 4 for second graders) gained a score which is above
1 SD from the mean, average calculators (N = 9 for first graders, N = 10 for
second graders) gained a score which is plus minus 1 SD from the mean, and
the poor calculators (N = 2 for first graders, N = 4 for second graders) gained a

score which is below 1 SD from the mean.

3.2 Calculation skill and number representation

The mean response times of the correct response were computed for each stim-
ulus sets in magnitude decision task for each grade. Figure 2 shows the mean
response time for first graders and Figure 3 shows it for second graders. An
analysis of variance (ANOVA) of calculation skill (3) by number pairs (8) was
carried out for the response time of the first graders. The main effects and the
interaction were not significant. Also, the main effects and the interaction were
not significant for second graders. These results indicated that the magnitude

decision did not influence the calculation skill in both first and second graders.
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Figure 2: The mean response time for each calculation skill

group in first grade
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Figure 3: The mean response time for each calculation skill

group in second grade
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The result of a t test on the response times showed that the response speed was
faster for second graders than for first graders (t = 2.58, df =33 p <.05).

Figure 4 and Figure 5 show the “dRTs” for each calculation skill group in
first and second graders. The dRTs was used as the index of spatial structure
of numbers in previous studies (Dehaene, et al., 1993; Ito & Hatta, 2004). The
dRTs was computed by subtracting the mean response time for a right large
number pair, e.g. “5-7”, from the mean response time for a left large number
pair, e.g. “7-5”. If there is a spatial structure of number representation, the re-
sponse times for the right large number pair are faster than for the time of the
left large number pair. Therefore, dRTs has a positive value for “2-5" or “3-5”
and has a negative value for “5-7” or “5-8”. If the participants did not have
spatial structure of number representation, dRTs has nearly zero value.

The simple regression analysis for first graders revealed the following equa-
tions:

Poor: dRTs =—62.20 + 12.27 (magnitude)
Average: dRTs = 71.98 — 0.95 (magnitude)
Good: dRTs = 182.47 — 30.32 (magnitude)

The regression weight of magnitude was not deviated from zero for poor
and average calculators. However, the regression weight for good calculators
was slightly deviated from zero (t=-1.79, df =22, p <.10).

The simple regression analysis for first graders revealed the following equa-
tions:

Poor: dRTs = 23.83 — 2.63 (magnitude)
Average: dRTs = 146.30 — 17.58 (magnitude)
Good: dRTs = 67.94 — 28.91 (magnitude)

The regression weight of magnitude was deviated from zero for good cal-
culators (t=—2.28, df = 15, p <.05) and for average calculators (t = — 1.69, df
= 38, p <.10), but not for poor calculators. These results suggested that good
calculators have a strong spatial structure of number representation.

4. Discussion
The purpose of this study is to examine (1) whether or not the SNARC effect is
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Figure 4: The dRTs (RT (right large number pair) — RT (left large

number pair)) for each calculation skill group in first grade
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Figure 5: The dRTs (RT (right large number pair) — RT (left large

number pair)) for each calculation skill group in second grade
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observed for first and second grade children in Japan, and (2) how the qualita-
tive difference in the mental representation of number relates to addition skills.

Considerable developmental studies on numbers have indicated that chil-
dren acquired basic addition and subtraction skills on their number represen-
tation (Greeno et al., 1984; Miura & Okamoto, 1989; Yoshida & Kuriyama,
1986). However, the previous studies (Miura & Okamoto, 1989; Yoshida &
Kuriyama, 1986) examined children’s representation from the point of strategy
in various mathematical tasks-counting, mental addition and so on. So, it is
necessary to assess the number representation with an independent and quanti-
tative measure.

In this study, the SNARC effect was used as the index of number represen-
tation. If the SNRAC effect is observed, it means the spatial structure of num-
ber is formulated. The SNARC effect was investigated using the magnitude
decision task and the parity judgment task as used in previous cognitive studies
for adults (Dehaene et al., 1993; Ito & Hatta, 2004). Although Berch et al. (1999)
used the parity judgment task, the SNARC effect could not be found for second
graders in USA. These findings suggest that the parity judgment task is difficult
for second graders. The purpose of this study is to examine the relationship be-
tween a spatial structure of number and a calculation skill for first and second
grade children, who are in the first stage of calculation skills. Also, because the
parity concept is learned at first grade in Japan, the magnitude decision task
was used to examine the SNARC effect.

The results of this study revealed the children’s calculation skill level did
not modulate the simple response time in the magnitude decision task, howev-
er, the calculation skill related to the number representation in second graders.
The good calculators in the second grade showed a strong SNRAC effect, but
the poor calculators did not. This finding is consistent with the previous find-
ings that children acquire calculation skill based on their number representation
(Miura & Okamoto, 1989; Yoshida & Kuriyama, 1986), also, the good calcula-
tors have a better spatial structure of number representation than the poor cal-
culators. Therefore, it may be possible to use the dRTs as a predictor for future

calculation skill in early elementary arithmetic.
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Although the statistical significance was not found in the regression analy-
sis, the positive dRTs for small numbers and the negative dRTs for large num-
bers were obtained from the good calculators in the first grade and from the
average calculators in the second grade. It seems reasonable that the good cal-
culators in the first grade and the average calculators in the second grade may
be going to formulate their spatial structure of number representation from left
to right, 1-9. The average and poor calculators in the first grade and the poor
calculators in the second grade did not show the SNARC effect. However, it
may not be concluded that these children do not have number representation at
all. Therefore, further research is necessary to investigate immature number

representation.
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