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Association between "implicit rules of classroom discussions" and children's perception
of how teacher and peers perceive their question-asking
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Abstract

This study investigated how "implicit rules of classroom discussions
(IRCD)" (which children are assumed to hold implicitly and were
empirically shown to inhibit their discussion behaviors) are related to
children's perception of how teacher and peers perceive their
question-asking in elementary through high schools. 1221
children (4th to 12th graders) responded to a questionnaire,
including the "Implicit Rules of Classroom Discussions" Scale
(Maruno & Kato, 2002) and 3 types of questions on children's
perception of others' perception. Results suggested that
those two factors are related in the theoretically meaningful
ways through 4th to 12 grades. Its educational implications
were discussed.

Topic category: educational psychology
Keywords: discussion behaviors, implicit rules of classroom
discussions, perception of perception by teacher and peers

Introduction

In classroom, what kind and level of questions
(qualitative aspect) and how frequently (quantitative aspect)
children ask not only affect what and to what extent they
learn from learning materials but also how the teacher teaches
them. Particularly, for the teacher, it is a critical task what
learning environment s/he provides (e.g., Karabenick, 1998;
King, 1994). According to Dillon (1988), although children
would think of some questions covertly, this does not
necessarily mean that they would ask the questions overtly.
In fact, they overtly ask only 5% of the questions that occur to
them (covertly).

Why cannot children overtly ask questions covertly
generated? We argue that it is person- and socio-cultural
factors that inhibit children's question asking in classroom
(e.g., Corno, 1993; Kato & Maruno, 1996; Van der Metij, 1988).

In fact, Maruno & Kato (2002) found that "implicit rules
of classroom discussions (IRCD) inhibit and/or constrain
children's question-asking in classroom. IRCD are "the rules
that which children hold implicitly such that they should
avoid asking certain questions in classroom." They found 3
rules or factors (see Table 1). The first factor is " Avoidance
of disagreement with the instructor For example,
children believe that they should avoid asking questions,
even though such questions are important, so as to avoid
confrontation with the teacher. The second is
"Preoccupation with always giving 'right/correct'
answers," a belief that unless they can ask right/correct
questions, they should not ask such questions. The third is
"Positive attitudes toward thorough (in-depth)
discussions and active participation," a belief that they
should discuss thoroughly in classroom to the extent that they
are convinced. In classroom, the more conscious they
become of the first and second rules and the more strongly

they feel the pressure, the more difficult it will be for children
0 ask questions actively and spontaneously,

Those IRCD probably are formed gradually over the
long period of time, through repeated interactions with the
teacher and peers in classroom discussions. Itis not clear yet,
however, what factors are involved in the formation of IRCD.
We assume that at least the following 3 factors contribute to it:
(1) children's perception of how the teacher would perceive
and evaluate the students who ask questions (ie., perceived
as those who understand well or who are highly motivated),
(2) the perception of how peer students perceive them when
they ask questions, and (3) the perception of the teacher's
asking questions or Why-questions in response to their asking
questions (e.g., why do you think so?, how did you come up
with such a question?).

Previous studies have shown that when students solve
problems or memorize learning materials alone, self-asked
why-questions improve their understanding or memory (e.g.,
Martin & Pressley, 1991). However, in classrooms where
multiple answers can be possible and/or correct, the teacher
asks Why-questions often to get students to think more
deeply of the reasons underlying their opinions or answers.
This sometimes, however, confuses them in such a way that
they misunderstand the teacher's true intention of asking such
questions, or possibly leads to their negative experiences, such
as being laughed at by peers. In fact, research has revealed
that when the teacher repeatedly asks students
Why-questions in response to their answers or opinions, they
tend to interpret such questions as implying that they gave a
"wrong" answer/question and should find some other or
better answers/questions (Maruno & Okazaki, 1998; Siegel,
1991).  Karabenick & Sharma (1994) also found that college
students who perceived their teacher as being more
supportive with their questioning were intrinsically more
motivated in their academic work.

Given those findings and importance of exploring
possible antecedents of IRCD, we attempted to investigate
how those 3 types of perceptions (or beliefs) might be related
to the types and degree of the implicit rules that children
might hold for classroom discussions. In this study, we
explored the following questions with children of elementary
to high schools: (1) How the 3 types of perceptions change
developmentally, (2) how those perceptions are related to the
formation of IRCD, and (3) how the associations between
those perceptions and IRCD change developmentally.

Method

Subjects Respondents were a total of 1221 children
(M=593, F=628) --- 417 of 4 elementary schools or ES
(4th graders: 98, 5th: 162, 6th: 119), 476 8th graders of 2
junior high schools or JHS, and 328 of 1 high school or
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HS (10th: 119, 11th: 139, 12th: 70).

Questionnaire

‘(1) _Questions _on "Children's perception of their
Teacher and peers' perception of their own
question-asking":

It consists of the 3 domains (a total of 9 items): (a)
Perception of Teacher's beliefs on children’'
question-asking (3 items, alpha=.73; e.g., "I think that
Teacher would think children ask questions because
they try to understand the material better"), (b)
Perception of peers' perception of own question-asking
(3 items, alpha =.86; e.g., "I do not ask question because
all my peers would think of me that I try to impress
Teacher to get a better grade"), (c) Perception of
Teacher's why-questions (3 items, alpha=76; e.g., "I
would feel that Teacher finds my question/opinion
interesting").

(2) The "Implicit Rules of Classroom Discussions" Scale
(IRCDS):

IRCDS was originally designed to measure the
attitudes that college students implicitly hold toward
classroom discussions. It has been demonstrated to
have good predictive validities and reliabilities with
college students (Maruno & Kato, 2002). For the use
of children, we reworded the items of this scale, with
consultation to school teachers. It consists of 19 items
with 3 factors. In our sample, it has been shown to
have adequate reliabilities with children of elementary
(4th to 6th graders) through high schools: F1, 8 items,
alpha=.82) "Avoidance of disagreement with the
instructor," (F2, 5 items, alpha=.70) "Preoccupation with
always giving 'right/correct' answers," and (F3, 6 items,
alpha=.61) 'Positive attitudes toward thorough
(in-depth) discussions and active participation."
Procedure

A large questionnaire (including those scales) was
administered to children in classes. They were asked
to rate each item on a 5-point scale how descriptive
each statement is of themselves.

Results and Discussion

1. Developmental change in children's perceptions of

teacher and peers' perception of students asking questions

The following 3 characteristics can be pointed out (see Fig. 1).

(1) Ratings for "teacher's beliefs on question-asking students"
increased developmentally.

() Ratings for "Peers' perception of students asking
questions" remain about the same developmentally and
are low, compared with other ratings.

(3) Ratings for "Teacher's asking questions (why-questions) in
response” decreased developmentally.

2. Correlations between "Implicit rules of classroom
discussions" and perceptions of teacher and peers'
perception of students asking questions

The following 3 characteristics can be pointed out (see Table
1):

(1) "Avoidance of disagreement with the instructor" was

correlated positively with the perception of peers'
perception of one's own asking questions" (r=.38,
p<.01) but negatively with the perception of
"Teacher's asking (why-) questions in response,”
this negative correlation becoming more
pronounced with development.

(2) "Preoccupation with always giving right/correct
questions” was highly correlated positively with the
perception of peers' perception of one's own asking
question" (p<.01). This association became more
pronounced with development.

(3) "Positive attitude toward thorough discussions"
was highly correlated negatively with the
perception  of  teacher's  perception of
question-asking students" and that of "Teacher's
asking (Why-) question in response" (both, p<.01).

Particularly interesting is the correlations
between peers' perception and the 2 factors (ie.,

"Avoidance of disagreement with the instructor" and

"Preoccupation with always giving right/correct

questions"), which are assumed to inhibit

question-asking. Those findings can be interpreted as
follows: As children regulate their behaviors in
response to peers' evaluation of their own in classroom,
they gradually come to develop implicit rules in mind
that inhibit their asking questions. Once IRCD were
formed, those rules function as a cognitive framework
that controls their behaviors in classroom.

Consequently, children's creative cognitive functioning

becomes constrained, their motivation for generating

and asking unique questions spontaneously decreases,
and active question-asking behaviors between the
teacher and children become inhibited.
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Table 1. Correlations between IRCD and "Children’s perception of their Teacher and peers' perception of their own question-asking”

"Implicit Rules of Classroom Discussions (IRCD)"

Positive attitudes toward thorough

Factor Avoidance of disagreement with P{eocic}xpatlon th!-n always (in-depth) discussions and active
instructor giving 'right/correct’ answers L
. participation
Elementary Junior HS High § Elementary Junior HS High S Elementary Junior HS High S
Student's perception of their Teacher and peers' perception of their own question-asking
Perception of'l_'eacher's beliefs on -.05 L19 %% .34 % 12 04 12 % 29 ** 35 * 23 #*
students’ question-asking : . i ’ : : ) : -
Perception of Peers’ perception of own 38 ** 36 ** 45 * 17 ** 24 ** 34 ** 11+ .03 15 **
question-asking ' i . : ’ : ) ) . ’
Perception of Teacher's why-questions -.09 db* .02 .06 05 .01 .30 ** 34 ** 30 **
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Abstract

This study investigated (1) teacher's scaffolding behaviors for
children's question-asking in elementary through high
schools and (2) their associations with the development of
children's discussion behaviors (ie., discussion skills, values,
and attitudes). 1221 children (417 of elementary schools,
476 of junior high schools, and 328 of high schools)
responded to a questionnaire, including Teacher's
Scaffolding for Question-Asking Scale and MKDI
(Maruno-Kato Discussion Inventory). As a result,
teacher's scaffolding behaviors were shown to facilitate
children's development, especially in the domains of thinking,
affect-regulation, and pragmatics of discussion behaviors and
interactions and for 4th to 6th graders.

Topic category: Educational Psychology
Keywords: discussion behaviors, teacher's scaffolding,
Maruno-Kato Discussion Inventory

Introduction

Classroom discussions are one of the crucial aspects of
school education. For participating actively in discussions
requires students to express opinions to others, to examine
own and others'/ opinions reflectively and critically, to create
new or more comprehensive views collaboratively by
contrasting, combining, and integrating ideas expressed in
discussions (e.g., Dillon, 1990, Kuhn & Udell, 2003).
Through this collaborative process, students learn not only
learning materials but discussion behaviors (ways of thinking
creatively and critically, negotiating ideas collaboratively,
developing positive attitudes and values toward discussing
thoroughly to solve problems, and constructing tough and
flexible self (e.g., Dillon, 19%4; Kato & Maruno, 1996; Maruno,
1999).

Question-asking behaviors constitute a critical part of
discussion skills. In fact, before children can actively engage
in discussions, they need to be able to generate questions and
opinions and to express them in classroom. Dillon (1988),
however, found that although questions occur to children,
they do not necessarily express them in classroom; only 5% of
those questions in mind are expressed.

To help student engage in question-asking behaviors
and therefore classroom discussions more effectively and
spontaneously, it would be essential for the teacher to provide
supportive learning environment where students can feel
secure, belonging, and self-directed so that they can express
questions and opinions securely. We argue that one of the
factors that facilitate such learning environments is teacher's
scaffolding for students when asking questions and
expressing their opinions in classroom discussion (e.g.,

Karabenick & Sharma, 1994).

We assume that at least the following 3 types of
scaffolding behaviors by teachers would help students
engage in  question-asking  behaviors  more
spontaneously: (1) "Emotional encouragement/support to
children's question-asking (Emotional encouragement)" (2)
"Unshackling the Implicit Rules of Classroom Discussion
(IRCD) before classroom discussions begin (Unshackling the
IRCD)" (which Maruno & Kato (2002) found inhibit and/or
constrain children's question-asking in classroom; cf. Van der
Meij, 1988), and (3) "Accepting attitude toward and reactions
to students question-asking (Accepting attitude)."

To our best knowledge, however, there are no
studies that address and empirically investigate the
following questions: (1) In what kind of scaffolding
behaviors do the teachers engage in at the different
levels of children's development (i.e., elementary to
high school) and (2) how do such teachers' behaviors
facilitate the development of what domains in children's
discussion behaviors (skills, attitude, value, anxiety)?

Purpose of the Study

Following this line of thinking, therefore, this study
investigated (1) teacher's scaffolding behaviors for children's
question-asking in elementary through high schools and (2)
their associations with the development of children's
discussion behaviors (ie, discussion skills, values, and
attitudes):.

Method

Subjects Respondents were 1221 children (M=593,
F=628) --- 417 of 4 elementary schools or ES (4th
graders: 98, 5th: 162, 6th: 119), 476 8th graders of 2
junior high schools or JHS, and 328 of 1 high school or
HS (10th: 119, 11th: 139, 12th: 70).

Questionnaire

(1) Teacher's Scaffolding for Student's Question-Asking Scale
(TSSQAS):

This scale was designed to measure to what extent
Teacher engages in scaffolding behaviors in order to
facilitate students asking questions in the classroom.
It consists of 3 factors with 12 items.

Factor 1 (2 items, alpha=.74): "Emotional
encouragement/support to question-asking
(Emotional encouragement)"

Factor 2 (3 items, alpha=.66): "Unshackling the IRCD
before classroom discussions begin (Unshackling the
IRCD n

Factor 3 (7 items, alpha=.78): "Accepting attitude
toward and reactions to students question-asking
(Accepting attitude)"
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(2) Maruno-Kato Discussion Inventory for children
(MKDI-C):

MKDI-C is the children's version of the MKDI
originally developed for college students (e.g., Kato &
Maruno, 2000; Maruno, Kato, Ikuta, 2002), and shortened
and revised for the use of 4th to 12th graders.
MKDI-C consists of 97 items --- 6 domains with 21
subscales: (a) thinking (32), (b) discussion pragmatics
(38), (c) emotional regulation (7), (d) attitude (6), (e)
value (5), (f) anxiety (9). Those subscales have been
demonstrated to have adequate internal consistencies
(mean alpha=75) and good convergent and
discriminant validities.

Procedure A large questionnaire (including those
scales) was administered to children in classes. They
were asked to rate each item on a 5-point scale.

Results and Discussion

(1) Developmental Change in Perceived "Teacher's

Scaffolding for Student's Question-Asking"

From Fig. 1, the following characteristics can be pointed
out :

(a) Ratings for Factor 1 (Emotional encouragement/support
to question-asking) and Factor 3 (Accepting attitude and
reactions toward students question-asking ) are generally
high through all the grades.

(b) Ratings for Factor 2 (Unshackling the "Implicit rules of
classroom discussions) are relatively lower than those of
the other two factors.

() There found no notable changes in "Emotional
encouragement" (Factor 1) and "Unshackling the IRCD"
(Factor 2), whereas there was decrease in "Accepting
attitude" from Elementary to High School (F(2, 1194=40.95,
ES>JHS=HS, p<.01).

It would be worthy to point out the finding that
students' perception (or ratings) of Teacher's
"Unshackling the IRCD" is relatively low, compared
with the other two factors.
follows: Although it might be easier for teachers to
realize that emotional encouragement and accepting
attitude are important for facilitating children's
question-asking, they may not be aware of the
existence of the IRCD that are likely to inhibit
children's question-asking. Future studies need to
investigate this possibility by conducting a survey with
schoolteachers.

(2) Correlations between TSSQAS and MKDI1
From Table 1, the following 2 characteristics can be
pointed out:
(@) "Emotional encouragement' and "Accepting attitude"
were correlated positively with the domains of thinking,
affect regulation, and pragmatics in MKDJ, especially in

This can be interpreted as

elementary school (ie, 4th to 6th .graders). Those
correlations decreased with development.
(b) " Unshackling the IRCD" was unexpectedly uncorrelated

with any domains of MKDL

These findings can be taken to suggest that the teacher's
scaffolding is particularly useful for the development of
discussion skills in elementary school children. Furthermore,
Finding (b) can be interpreted to reflect that because teachers
do not engage in such behaviors, unshackling the IRCD did
not correlate with MKDL
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Abstract This study attempted to investigate how discussion
experiences with family and peers affect later discussion
behaviors (skills, attitudes, values) and "Implicit rules of
classroom discussions (IRCD, Maruno & Kato, 2002), with
children (elementary through high school). The findings
suggest that the amount and quality of discussion experiences
with family and peers are significantly correlated, in the
theoretically expected direction, with discussion behaviors and
with "Positive attitudes toward thorough discussion and active
participation” of the IRCD.

Introduction
Creative and reflective discussions are the process
of creating collaboratively new ideas and views, by
combining different opinions and views presented by

participants. Facilitating and leading such discussions

in classroom necessitates critical scrutiny and recursive
thinking (Kato & Maruno, 199%), and transactional
dialogues (e.g., Berkowitz ,1985). Whether or not such
discussions can be led and sustained depends upon the
interaction among at least the following 3 factors:
Students factors (interests in and understanding of
learning materials and topics, level of discussion skills
and attitudes/values/anxiety toward the discussion),
sociocultural factors (implicit rules of classroom

discussions), and teacher factors (scaffolding
ability/skills) (e.g., Maruno & Kato, 2002; Wilen, 1990;
Karabenick & Sharma, 19%4).

Kuhn & Udell (2003) have suggested that
argument skills underlying such creative discussions
will be fostered only through experiences in school
education over years. Tizard & Hughes (1984) argued
that epistemic behaviors (such as asking questions,
participating in relatively long discussions, and thinking
over why, how, when, and where things happen) are
more likely to take place in family, instead of school
Furthermore, Dunn (1995) has shown that parent-child
conversations  influence  children's  skills  of
communication and interpersonal relationships.

Based upon those findings mention above, we
hypothesize that the first community where children
learn discussion behaviors is the family which provides
the first learning "niche" and children learn basic
attitude/value/anxiety ~toward participating in
discussions. Further acquisition and elaboration of
discussion skills will take place rather in peer
relationships and school, the latter providing systematic

education through classroom instruction.
Purpose of This Study

To our best knowledge, there are no studies that
systematically investigate such hypothesis.  The
purpose of this study is to investigate how the degree of
discussion activities taking place with family members
and peers is related developmentally to children's
discussion behaviors (skills/attitudes/values) and
"implicit rules of classroom discussions."

Method
Subjects Respondents were a total of 1221 children
(M=593, F=628) --- 417 of 4 elementary schools or ES
(4th graders: 98, 5th: 162, 6th: 119), 476 8th graders of 2
junior high schools or JHS, and 328 of 1 high school or
HS (10th: 119, 11th: 139, 12th: 70).
Questionnaire

(1) Questions on "dxscusmg with family and peers":

It consists of the 4 domains (a total of 26 items):
(a) Family atmosphere of valuing and respecting other
members' opinions (2 items, o =.64, "can express
opinions and asking questions freely"), (b) Discussing
with parent (4 items,q?.78; e.g., "initiate discussions
and arguments with parent"), (c) discussing with
sibling (4 items a =76, e.g., "initiate discussions and
arguments with sibling"), (d) asking why-questions
between parent and child (12 items, « =.95, e.g.,
"parent asks for reasons" "asking parent why-questions
until convinced"), and (e) discussing with peers freely
(4 items o =78, "discussing with peers, expressing
opinions freely."

(2) The "Implicit Rules of Classroom Discussions" Scale
(IRCDS):

IRCDS was originally designed to measure the
attitudes that college students implicitly hold toward
classroom discussions. It has been demonstrated to
have good predictive validities and reliabilities with
college students (Maruno & Kato, 2002). For the use
of children, we reworded the items of this scale, with
consultation to school- teachers. It consists of 19 items
with 3 factors. In our sample, it has been shown to
have adequate reliabilities with children of elementary
(4th to 6th graders) through high schools: F1, 8 items,
a =82) "Avoidance of disagreement with the
instructor," (F2, 5 items, «=.70) "Preoccupation with
always giving 'right/correct'answers," and (F3, 6 items,
a =.61) "Positive attitudes toward thorough (in-depth)
discussions and active participation.”

(3) Maruno-Kato Discussion Inventory for children

—398—



(MKDI-C):

MKDI-C is the children's version of the MKDI
originally developed for college students (Kato &
Maruno, 1996, 2000; Maruno, 1999; Maruno, Kato, &
Tkuta, 2002), and shortened and revised for the use of
4th to 12th graders. MKDI-C consists of a total of 97
items --- 6 domains with 21 subscales: (a) thinking (32),
(b) discussion pragmatics (38), (c) emotional regulation
(7), (d) attitude (6), () value (5), (f) anxiety (9). Those
subscales have been demonstrated to have adequate
internal consistencies (mean « =75) and good
convergent and discriminant validities.

Procedure

A large questionnaire (including those scales) was
administered to children in classes. They were asked
to rate each item on a 5-point scale how descriptive
each statement is of themselves.

Results and Discussion
(1) Developmental change in "discussing with family
members and peers"
It was revealed that HS children rated significantly
higher than ES and JHS children in all the 5 domains
(F(2 1163)=18.88; F(2, 1102)=9.32; F(2, 1187)=17.76; F(2,
1163)=13.51; F(2, 1185)=13.18, all p<.01). Particularly
noteworthy is HS children's higher ratings for the
domain of "(d) asking why-questions between
parent and child," compared with other domains.
This can be interpreted to reflect that with development,
high school children begin holding their own
opinion/ views and being able to engage in transactional
discussions in order to explain them to, and convince,
others logically.
(2) Correlations between "discussing with family and
peers" and discussion behaviors

The following 3 characteristics in the findings can
be pointed out: (i) at each school level, all the 5 domains
of "discussing with family and peers" were significantly
correlated positively with the domains of thinking and
discussion pragmatics (rs=24-42, p<01). (i) It was
only in HS children that it was significantly correlated
positively with the domains of attitude and value (rs=.25
or higher, p<01). (iii) again, it was only in HS that
discussing with peers was significantly correlated
negatively with the domain of anxiety (r=-29, p<.01).

(3) Correlations between "discussing with family and
peers" and IRCD

The following 3 characteristics in the findings can
be pointed out: (i) at each school level, all the 5 domains
of "discussing with family and peers" were significantly
correlated positively with " Positive attitudes toward
thorough (in-depth) discussions and active
participation" (rs=21-30, p<.01), but not with the
two other.

Conclusion
Those findings can be interpreted to support our
hypothesis that the basic attitudes/values/anxiety will
be formed through the experiences of discussing with
family members and further elaboration and acquisition
of discussion skills will take place later in peer
relationships and school.
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No of Elementary Junior High High School Total
Factor Items (n=366~398) (n=424~461) (n=284 ~320) (n=1074 ~1179)
a M SD « M SD « M SD a M SD

Discussing with parent 4 719 248 (.92) 800 254 (94) 798 299  (.92) 784 2.64 (.95)
Discussing with sibling 4 673 249 (1.03) 812 249 (1.01) .810 287 (1.00) 766 2.59 (1.03)
Discussing with peers freely 4 702 254 (.89) .790 257 (\90) 782 292 (8D 780  2.66 (.89)
Asking why-questions between ’
parent and child 18 913 262 (.88) 930 271 (.88) 926 3.00 (.80) 925 276 (.87)
Family atmosphere of valuing
and respecting other members' 2 579 2.86 (1.05) .650 2.79  (99) .658 322 (97 641 293 (1.02)

opinions

Note: For "Discussing with siblng(s), because only the studens who have sibling(s) were subejcted to analysis,

this resulted in the reduction of the numbers: Total N=548, Elementary n=178
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Abstract: This study examined the development of "Implicit
Rules of Classroom Discussions (IRCD)" and their relation
with the development of discussion skills and
attitude/value/ardety, with a total of 1221 children
--elementary school pupils (4th graders) through high school
students. Our findings suggested that (1) IRCD might be
formed earlier than 4th grade (Table 1) and (2) that the kinds
and degree of IRCD which children might hold have
important associations to the development of discussions
skills and attitudes/values/ anxiety (Table 3).

Introduction

Classroom discussions are one of the crucial aspects of
school education, because participating actively in discussions
require students to express opinions to others, to examine
own and others' / opinions reflectively and critically, to create
new or more comprehensive views collaboratively by
contrasting, combining, and integrating ideas expressed in
discussions (e.g., Dillon, 1990, Kuhn et al,, 2000). Through
this collaborative process, students learn not only learning
materials but discussion behaviors (ways of thinking
creatively and critically, negotiating ideas collaboratively,
developing positive attitudes and values toward discussing
thoroughly to solve problems, and constructing tough and
flexible self (e.g., Dillon, 1994; Kato & Maruno, 199; Maruno,
1999). ‘

In our previous studies, we demonstrated that one of
the socio-cultural factors that inhibit students from active
participations in discussions is the "implicit rules of classroom
discussions (IRCD)" (e.g., Maruno & Kato, 2002, Willen, 1990;
Wood, 1986). To demonstrate empirically such rules and
their associations with students' question-asking behaviors in
classrooms, we developed a scale for college students, named
the "Implicit rules of classroom discussions" scale (IRCDS).
We found that there are at least 3 different implicit rules in
college classrooms and that "avoiding confrontation with
teachers" and "preoccupation with - giving 'right/correct
answers/opinions" inhibit their question-asking and
"positive attitudes toward thorough (In-Depth)
discussions and active participation" facilitate students'
question-asking. '

Now, the question is when children begin
forming such rules and how such rules are related to
the development of discussion behaviors in children.
But to our best knowledge, there are no studies that
address and examine those questions. In this study,
therefore, we investigated developmental changes in
IRCD through elementary to high schools to see when
such rules emerge and how they are maintained. In
addition, we examined how such rules are related to
discussion skills/ abilities developmentally.

Method

Subjects Respondents were 1221 children (M=593,
F=628) -— 417 of 4 elementary schools or ES (4th
graders: 98, 5th: 162, 6th: 119), 476 8th graders of 2
junior high schools or JHS, and 328 of 1 high school or
HS (10th: 119, 11th: 139, 12th: 70).
Questionnaire

(1) The "Implicit Rules of Classroom Discussions"
Scale (IRCDS): '
IRCDS was originally designed to measure the
attitudes that college students implicitly hold toward
classroom discussions. It has been demonstrated to
have good predictive validities and reliabilities with
college students (Maruno & Kato, 2002). For the use
of children, we reworded the items of this scale, with
consultation to school teachers. It consists of 19 items
with 3 factors. In our sample, it has been shown to
have adequate reliabilities with children of elementary
(4th to 6th graders) through high schools: F1, 8 items,
alpha=.82) "Avoidance of disagreement with
instructor," (F2, 5 items, alpha=.70) "Preoccupation
with always giving 'right/correct’ answers,"” and (F3, 6
items, alpha=.61) "Positive attitudes toward thorough
(in-depth) discussions and active participation.”

(2) Maruno-Kato Discussion Inventory for children
(MKDI-C): MKDI-C is the children's version of the
MKDI originally developed for college students (e.g.,
Kato & Maruno, 2000; Maruno, Kato, Ikuta, 2002), and
shortened and revised for the use of 4th to 12th
graders. MKDI-C consists of 97 items -— 6 domains
with 21 subscales: (a) thinking (32), (b) discussion
pragmatics (38), (c¢) emotional regulation (7), (d)
attitude (6), (e) value (5), (f) anxiety (9). Those
subscales have been demonstrated to have adequate
internal consistencies (mean alpha=75) and good
convergent and discriminant validities.

Procedure A large questionnaire (including those
scales) was administered to children in classes. They
were asked to rate each item on a 5-point scale.

Results and Discussion
(1) Developmental change of IRCD (See Table 1)

Overall, the 4 characteristics can be indicated: (i) Of the 3
factors, ratings for "positive attitudes toward discussions and
active participation" (M=3.26) are comparatively higher than
those for "avoiding disagreement with instructor" (M=1.95)
and "preoccupation with right/ correct answers" (M=2.37).

(ii) Ratings for "avoiding disagreement with instructor"
decreases developmentally (F(2,1197)=10.52, p<.01,
ES=JHS>HS). (iii) Ratings for "preoccupations with always
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giving right/correct answers" also decrease developmentally
(F(2,1197)=7.67, p<.01, ES=JHS>HS). (iv) JHS children's
ratings for "positive attitudes toward thorough discussions"
are significantly lower than those of ES and HS children (F(2,
1198)=1841, p<.01, ES= HS>JHS).

Those findings can be taken to suggest that (i) IRCD
might have been formed earlier than 4th grade, (ii)instead the
first two rules (factors) seem to decrease, and (iii) the
meanings of those rules might change developmentally,
which require further in-depth investigation.

(2) Correlations between IRCD (See Table 2)

We found the 3 characteristicss (i) "Avoiding
disagreements with instructor" was highly correlated
positively with "preoccupation with always giving
right/ correct answers" at all school levels (rs: ES=51, JHS=.55,
HS=53, p<01). (i) The positive correlations between
"preoccupation with always giving right/correct answers"
and "positive attitudes toward thorough discussion" decrease
developmentally (rs: ES=32, JH5=.17, H5=-07, the first two
p<01). (iii) There were no significant correlations between
"avoiding disagreement with instructor" and "positive
attitudes toward thorough discussion."

This can be interpreted to reflect the following: Atthe ES
level, the functions of "always giving right/ correct answers"
and "active participation” might not be well-differentiated, but
when coming to the levels of JHS and HS, those two functions
become differentiated and children come to the
understanding that "giving right/correct answers" is not
necessarily the only way of actively participating in
discussions. Instead of just giving right/correct answers,
they could raise questions to the question from teacher or
peers, which require examining problems under discussions
critically from other views and trying to see the nature of the
problems, and this is one of the important ways of active
participation.

(3) Correlations between IRCD and discussion behaviors
and developmental changes (See Table 3)

We correlated between the 3 factors in IRCD scale and
MKDI-C at each school level. The 3 characteristics were
identified: (i) "Avoiding disagreements with instructor" was
highly correlated negatively with the value domain of
MKDI-C at all school levels (rs=-45, -40,-51, p<.01), positively
with the amxiety domain (rs=31, 23, 26, p<0l), (i)
"Preoccupation with always giving right/correct answers"
was correlated with and "positive attitudes toward thorough
discussion" decrease developmentally (rs: ES=32, JHS=17,
HS=-07, the first two p<.01). (iii) "Positive attitudes toward
thorough discussion" was correlated with the domains of
thinking, discussion pragmatics, and value.

Those findings might suggest that the kinds and degree
of IRCD children might hold have important associations to

the  development of  discussions skills  and
attitudes/ values/anxiety.
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Factors Promoting
Thinking Processes
in Everyday Problem
Solving Discussion
Eiji Tomida
Shunichi Maruno

Kyushu University
JAPAN

Findings until now

@ Discursive activity has investigated as
processes for promotion of thinking.

aFor example:
= Cognitive conflict promotes moral development
(e.g. Kruger, 1993).
» Task-oriented conflict promotes effective
teamwork in company (e.g. Tjosvold et al, 2003 ).

= Explanatory activity facilitates effective problem
solving (e.g. Okada & Simon, 1995).

3

Purpose of the study

@ We often have discussion in everyday life
to get new ideas not only to attain to an
agreement.

@ What kind of discourse activity promotes
generation of new idea in everyday
discussion (not in laboratory settings)?

Supposed Facilitative Process

o Findings until now can be put together into
Three models as below.

Perception | Positive |
"1 of Conflict | Effect i
_— L)
Coordinating ' ' Perception ‘
Modelz[ Utterance § | of Support |

™) ~
Being Asked Explanatory Positive- |
M°de'3[ Question }"’ ' Actvity [ Effect |

Conflicting

Model 1 [ Utterance

Positive ]
Effect !
w4

Research Question

3 models are derived from different tasks.
@ But most of them have well-defined task.

—Are previous findings true in ill-defined
everyday problem solving task?

@ Many studies assumed cognitive process
which leads cognitive change.

(i.e. perception of conflict / support)

—But most of them didn’t examined the
process. So we examined it here.

Method
o Participants
» 43 Japanese undergraduates
(16 males & 27 females, M = 20.1 yrs old).
o Discussion Topic

» “What causes do you think teenager’s violent
behavior? Discuss to make best explanation.”

@ Procedure

Pre-test  @Discussion ®Post-test
*Drawing a «Divided into *Rating on
causal model 10 groups. perception.
of teenager’s . . :
N *Total 30 min. *Drawing a
violence. causal model.
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Preparing Data Set

@ Assessment of New Idea Generation
1. Comparing causal explanations generated
by participants before and after discussion.
2. Identifying the participants who did and who
didn’t generate new idea through discussion.

o Coding of Discourse
1. All discussion were transcribed.
2. Transcriptions were coded with a coding
schema shown in Table 1.
3. Personal frequencies of utterance and of
being mentioned by others were counted.

Summary of Result
@ Solid line arrow indicates “supported.”
@ Dotted arrow |nd|cates not supponed ?

( Conflicting

\ N\
Perception | New ldea |
Model 1 | \ierance 1 of Conflict { Generation |
\ W
) — - .
Model 2 Coordinating | Perception | New ldea
Utterance ]| of Support | ] Generation
\. 4 v,
Model 3 Bexng Asked Explanatory" New Idea ’:
ode Question Activity || Generation |

Result

@ Table 2 shows relationship between
frequency of utterance and new idea
generation.

o Table 3 shows relationship between self
ratings on perception and new idea
generation.

o Table 4 shows Interaction patterns observed
before new explanation emerged.

—It exemplifies definite coordination processes.

8

Conclusion

o Coordination promoted idea generation.
aExplanatory activity promoted idea generation.
—Consistent with previous findings.

o However, Conflict did not promote idea
generation.

—Not consistent with previous findings.
—This finding might be attributed to
difference of task structures.

—In a highly ill-defined task, it is difficult for
discussants to have critical transactions.
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Do Conversational Conflicts
Facilitate Knowledge
Reconstructlon in Everyday
Problem Solving ?

Research Question

= \What type of discourse process facilitate

H
i
gthe knowledge reconstructionvin eVeryday
e

context. ?

Can prevnous studies answer: to:this
question ?

Findings until Now

H

= Conversational conflict have facilitative
effects on knowledge reconstruction.
= Cognitive development on moral reasoning
» Research on effective teamwork

However the effect is not confirmed in a

B 4

Comparison of
Instructions

Decision-making task ~ Highly ill-defined task

“What do you think
‘cause teenager’s risk
behavior? Please
discuss to make a best

“ A or B, do you think
which is better choice.:
Please discuss until

our group can attain

ST

Comparison of
Task Structures

Decision-making task Highly ill-defined task
= Discussants have

prepared options.
= They are asked to

reach an agreement.

* Goal isn't agreement
but maklng a best

* No option is prepared.
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For Example: |
Decision-making Task

Q Wthh do you che _ose A or B?
581 | ‘chooseA because L
282 “| choose B because

S1 “However you thought A is .




For Example:
Highly lll-defined Task

§Q What factor cause teenager s rmpulswe
behavior ?

§S1 says “inability to tolerate frustration”.
152 says “stress has built up to an extreme”.

Hypothesis ’

= |n highly ill-defined task, confllct is not
enough for knowledge reconstructlon,

* However, even in the-ill-defi ned task,
Explicit Analysis of difference of ideas
would help knowledge reconstructlon

= Then, if a group has not only ,
also. Expllcrt Analyses dlscusswn will be
effectlve evenina hlghly |II-def ned task

Dual Coding Scheme for
Discussion (DCSD)

= DCSD is a coding scheme which has two
sub coding systems.
» Move System
= Question- related category
= Conflict-related category

s

Explicit Analysis behavior
which is captured by DCSD

Conflict Exploration: -
(categorized in Convergent Strategy)

"_Czlafifyi,ng,differences amOng '
~ discussants’ beliefs or idea.”

Predictions

* |n a highly ill-defined task conflict-related
utterance would not facrhtate knowledge
reconstructlon

. However emergence of Expllcrt Analysrs

Method: Overview

32 maies M 22 2 yrs old)

51 Japanese undergraduates (19 ma|es and




Procedure
Pre-test

[ = MKDI
= Causal explanation
Discussion Sessions

= “What factors do you think make calm
persons become violent?” '

Frequencies of Utterance
Move High Low
Question-related 6 32
Conflict-related 9 9
Cooperation-related 72 42
Management Strategy o
Pivergent Strategy 0 0
Convergent Strategy 8 .. 4

Change in Explanation:
Aki (Low Skill Group)

Explanation  Result

Eita (Low Skill Group)

1. Venting frustration that’s bottied up. Not changed
Not changed

2. Somethmg makes one blow up.
3. Mental disease. Employed
4. Iiug-mduc_ed hallucinations. Employed

0%

Wwwwxm«m@nf&?l

Explanation Result
1. Being attacked by others. Not changed
2. sj&“”é"s“’s'. " N6t ¢hinged

Not changed
Not changed
Not changed

Being too week to control oneself.
4. éeing tainted by drugs.
Iéental disease.

Bad life environment. Rejected
7. Iéherited factor. Employed temp

in or at venting one’s stress. Employed

. sg;ess exceeds one’s ahility to control. : Version of 2
fo. geing consldered calm restricts . - Employed

ne’s possibihties. ‘ ‘ Sl

?1. %ot al?le to feel self-efficacy. - .Employed ”
SR : S R e :

Masa (Low Skill Group)

l'ress. T i B ~ Not changed
2. Irritating happenings. Rejected
3. Life environment. Not changed
Bullying. Employed
i. Mental Disease. Employed
. Drugs. Employed

Naomi' (ngh 5klll Group)

Result
1 Self-defense. - Rejected
2. Revenge. Rejected
i To protect somebody. Rejected
Feeling frustrated from not being ablo "Replaced
é to, express oneself in words. by 13 .
Deslre to show one's physical power. Rejected
é lrresustible urge. Replaced by 9 :
'{ Stress from other people, ) quploycd_ :

Grudge.

-Emplo'yed
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Fumi (ngh Sklll Group)

Result
1. Venting bottled up frustr ation. " Replaced by 7
2. Stress.builds.up Replaced.by 7
3. Come to heel many times. Rejected
4. Attending to s d Rejected
5. Being rejected one's assertion. Rejected
6. Being rejected one's assertion many Rejected

imes.
7. Stress builds up to the breaking point.

ot being able to express on

Version of 1,2

Keiko (High Skill Group)

Explanation Result

1. Having a grudge against society.’ Not changed

2. Pent up siieSs cannot be vented. Not changed
3. hrritation ansmg from. hemg |gnored. Not changed
4. Feeling that one would like to Not changed

attract the attention of society v

Employed temp

Those data indicates
Explicit Analysis might
help explanatory change.

Discourse Process in
Beginning of Discussion

» Both group started with mtroductlon of
their own ideas by turns. o

= However, lmmedlately after the

:
:
|
i
|
§ introduction, discussion processes

mmwmw¢..w%

+In low skill group, they tried to find
any other explanation without
discussing proposed ideas.

Tnianscrigtion
H
8./Masa: | wonder if they are the type of
people who get stressed out easily.

They are the kind of people who

9.1 Aki:

+In the high skill group, they
mutually analyzed the difference
among their ideas. '

T'éanscrigtio

6. Fumi: You know, now we are considering
causes of a sudden violence, ideas
we had about the problem are very
dif (Conf/icting exploration)
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*After, Fumi clarified the difference,
Naomi started to explore common
ideas to Fumi's explanation.

11. Fumi: | feel that Naomi may have a
positive image of calm people first of all.

14 Naom| He thlnks “why don’t they
7" l

Identified Interaction Pattern
Helping Change Explanation

1. Pointing out differences of explanations
among discussants.

Analyzing the difference and clarifying
underlying assumption of the ideas.

Coordinating apparently different

2.

Conclusion and Limitation

in Exphcut AnalyS|s can help discussants
revise their explanation even in a highly
ill-defined task.

= This is only a case study

Further Questions

* What else interaction patterns helping
knowledge reconstruction are there?

= Explicit Analysis were observed scarcely.
de

Note

L The fu|| version of this study has been ‘
submltted to the Journal “Argumentatlon "

‘- ThIS article was supported by Japanese
Socuety for Promotion of Scnence (PI E.

Question ?

—411—




Why and How do Chiﬁese Lecturers
~Introduce Dialogical Teaching
Methods into Higher Education

Kyushu University, Japan
Lili,Zhang (choureirei@yahoo.co.jp)
(B I FEBIEE ~ Looking for research partners)

Background

Many researchers have focused on “Dialogical
teaching method”
Lecture(knowledge transmission) + Dialogical teaching method

Dialogical %eaching method

Maruno(2002):DEliciting student’s questions and opinions
@Plugging student’s background knowledge
into details of lessons

QAltering deployment according to circumstances

Instruction behaviors for 'dialogical
teaching method |

@ Shaping students’ proper attitudes+skills in classes
@ Encouraging students’ initiatives

@ Aiding students’ statement

Factors affecting these instruction behaviors

Teacher’s belief -

Purpose of education

Present focus

Circumstance of classroom

Factors in students(student’s discussion skills,etc.)

Past Studies

Maruno,Kato,lkuta(2002) clarified ideal and actual
types of classes believe in primary school
teachers(with questionnaires).

=Instruction behaviors were not examined.

Palincsar(1984) revealed thinking and speaking
skills are more likely to be improved by using
reciprocal teaching.

=>Behaviors of children were examined,yet not

teacher’s instruction behaviors.

Purpose of the present study

To examine the association of lecturer’s
beliefs and instruction behaviors

!

Chinese lecturers ,both who are practicing the
dialogical teaching method and who are not ,were
the subjects of the research

Method

Participants:10 Lecturers (7males, 3females),57
students (12 males, 45 females) of Liaoning Normal
University,China

Procedure:
1.Interviews and questionnaires to the lecturers

2.0bservations of the lecturers’ classes
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Results and Discussion

1.Interview

(1) Lecturers were categorized into 3 types(based on their
recognition of “ideal and actual lessons”

Ideal lessons Actual lessons group

KT | + | Kr | = Traditional lecturing

[ ptm | + [ kT | = | Transitional |

[ ptm | + | bpiM | = Dialogical teaching |

Note: 1.KT:k ledge tr issi 2.DTM:dialogical hing method

(2) The reason of why the transitional
group can not practice the dialogical
teaching method were revealed.

1.The quantity of students for one lecturer is
too large. '

2.Insufficient instruction skills of the
Jlectures. _

3.Students have no experience.

(3)5 possible reasons of why DTM group could
achieve it were clarified.

1.Planning the classes
2.Choosing the topics
3.Equivalent discussion
4.Changing students’ thoughts of the classes
5.Fostering students’ skills
[ Result1:(1), (2). (3) J

Belief Behavior
clear ??

2.0bservations of actual classes
(1)The analysis of the lecturers’ utterance categories
(2)The analysis of the discourse’s process(By using

the successful dialogical example and unsuccessful
dialogical examples)

Following differences were found:

1.Instructional strategy were different.

2.Whether waiting for the students autonomous or not is
different.

3.Whether the one time interaction or not is different.

Summary

1.Belief in lecture arrangement
The traditional teaching group gave students traditional
lectures.They can not practice dialogical teaching method
with some reasons,yet the other two groups introduced
dialogical teaching method into the classes.

2.Differences of instructional strategies

The dialogical teaching group used instructional strategies
such as “follow-up questions”, “why-questions”,and so
on,yet not the traditional lecturing group .

3.Analysis on the discourse process

The transitional group also used dialogical teaching method
in the class,yet they could not elicit students’ opinions due
to their insufficient skills.

Future task

1.To generalize the result of this study

This time:Liaoning Normal University

For the future:Beijing University and more

2.To examine if there is declination between
lecturers and students

(DBelief on lecture arrangement

(@Evaluation on lecturer’s instructional
behaviors
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teaching methods
= Students

«Colleagues’
transformation

*Globalization of
business

*The change of

Ed anal agenda
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Abstract

The aim of this study was to examine whether gender
difference mediates the effects of conflict on cognitive
change through social interaction. Forty three
undergraduate participants were divided into 10 groups
and asked to jointly construct a “naive path model”
explaining intuitively the cause of Japanese teenager’s
aggression through discussion. They were also asked to
personally construct a similar naive model before and
after the discussion sessions.  These personal models
were compared within subjects and the degree of change
in the explanation was individually assessed. Coding the
transcriptions of all discussion sessions, we counted the
~ frequencies of utterance, for example, counter-arguing,
interpreting, . and agreeing etc. Examining the
relationships between frequencies of something being
uttered by others and the degree of change in the
explanation, we found that the degree of change in the
explanation correlated with the frequency of “being
interpreted”, but not with “being counter-argued”.
However, only in case of counter-argument, male and
female samples showed different types of relationship

- with the degree of change in explanation. Specifically,
whereas females had a negative relationship, males had a
positive one. This result indicates .that we need to
examine effects of personal attributes affecting the
interpretation of specific utterances to fully explicate the
mechanisms of cognitive change through social
interaction.

Theoretical Background

One of distinctive differences between inter-personal
and intra-personal information processing is that the
former includes an interpretation of the message. Due to
this nature, a message cannot always be identical
between senders. and receivers in interpersonal
communication (Bakhtin, 1979; Clark, 1997). This
_inconsistency of interpreted messages is partially
attributed to the hierarchical nature of communication,
as pointed out by the anthropologist Bateson (1972). In
verbal communication, an uttered verbal message is not
only determined by the literal meaning but also by the
contingent information available in the context, such as
countenance, manner, and intonation. The contingent

information is used by the receiver as signals to
determine how to interpret the uttered message, known
as “meta-message”. In addition, the process that meta-
message determines the meaning of message is called
“framing”. -

Following a theoretical frame developed by Bateson,
socio-linguists. have demonstrated that individual
differences in -cultural backgrounds, gender, and
personal preferences strongly . affect how to frame a
message. For instance, in a small group discussion for
problem solving, people sometimes engage in conflict.
In this situation, some people might:recognize it as a
kind of game to compete with each other and feel it to
be interesting. However, others might feel personal
hostility from the conflict and be discouraged from
being involved in these exchanges. »

On the other hand, many researchers on cognitive
development and conceptual change have examined the
effects of certain verbal behaviors on cognitive change.
For example, the facilitative effects on moral
development of transactive discussion, which is largely
characterized by reasoning that operates on the
partner’s statement, has been examined (Berkowitz, &
Gibbs, 1983; Kruger, 1993). And Leitdo (2000)
demonstrated that counterargument in conversation has
the function of slightly revising the original claim. All
these studies have only focused on the functions of
overt conversational moves and have largely neglected
the covert interpretational aspects  behind them.
However, taking into consideration the fact that
individual differences in personal backgrounds
contribute to a variety of interpretations of one message,
it is reasonable to infer that certain verbal moves works
differently on knowledge construction processes
depending on the personal attributes. If we know better
what types of verbal move work different depending on
what types of personal attribute, these findings would
help to make our everyday discussion more effective.

In present study, it was explored whether the effect
of certain verbal move on knowledge construction
through collaborative reasoning interacts with the
participant’s personal attribute. Specifically, we
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examined the effect of conflict, which was assumed to
interact with gender differences, on the degree of
cognitive change. The reason we focused on conflict is
that conflicting utterances such as counter-argument
have been intensively examined in order to. explore

their facilitative effect on cognitive change (e.g. Kruger, -

1993; Leitdo, 2000; Tomida & Maruno, in preparation).
Conceming gender, sociolinguists (e.g. Tannen, 1994)
have exemplified how two distinctive gender-related
styles of conversation might lead to misunderstandings
in conflicting talk between men and women. In general,
it has been reported that male speakers have a
competitive style and are inclined to engage in conflict
and female speakers have a cooperative style and are
inclined to avoid conflict (e.g. Tannen, 1996). Because
of this difference in conversational style, if a man
encounters the other’s counter-argument, he would
easily accept the conversational style and concentrate
more on replying to the prior utterance. In case of a
woman, however, she would try to avoid the conflict
and less concentrate on replying. If these inferences are
the case, gender difference is expected to mediate the
effect of conflict. More specifically, men would change
their beliefs or views through confrontations of counter-
argument in conversation, but women would not.

To investigate this hypothesis, we used an available
data set which was collected as a part of our project.
This data set was consisted mainly of observational data,
which was collected in small group discussion situation
where the student participants were given the task of
solving the ill-defined task collaboratively. The
transcriptions from the data were coded and the
frequencies of utterance categories were counted as
personal scores. Then we compared the effects of these
frequencies of utterance on cognitive change in terms of
gender difference. As well as counter-arguing, we also
examined the effect of interpretation. The reason is that
interpretation is one of the cooperative activities which
has been regarded as a key to cognitive facilitation in
social interaction by developmental psychologists (e.g.
Damon & Killen, 1982). Comparing the effects of

counter-argument and interpretation, we can verify
whether the assumed gender difference is specific to the
effect of conflict or not.

In addition, we investigated participants’
conversational style using self-rating scales to evaluate
their behavioral tendency in an everyday context to
ascertain the theoretical assumption adopted here. For
this aim, a short version of Maruno-Kato Discussion
Inventory (MKDI), which constituted of 13 scales to
measure a wide range of factors including discussion
skills, monitoring abilities, and attitudes/values toward
discussion, was employed (see Appendix). Among
these scales in skill domain, strategic inquiring, critical
thinking, and discussing with fairness are related to
behavioral tendency to engage in conflict. If the
assumption adopted in this study is appropriate for the
samples, it is expected that males would have higher
scores on these conflict-related scales than females. As
well as the self-rating scores, gender difference in
frequencies of utterance is also expected. Similar to the
self-rating scores, males would produce conflict-related
utterances more often than females and females would

do cooperation-related utterances more often than males.

Method

Participants :
Forty-three undergraduate students (16 males and 27
females, M = 20.1 years old) enrolled in a psychology
course, were asked to participate in our sessions. They
received research participant credit for their
introductory psychology course.

Questionnaire

A short version of the MKDI (64 items) was mainly
employed. It consists of the three domains with (1) 6
scales for discussion skill (strategic inquiring,
modulation of speech to the level of others’
understanding, discussion goal directedness and
necessary self-regulation, lack of interpersonal patience,
critical thinking, and discussing with fairness), (2) 4
scales for different types of monitoring in discussion

Table 1 Main categories in coding scheme (translated and excerpted from Tomida & Maruno (2000)).

Brief descriptions

Coding categories

Suggesting discussed there.

Counter-arguing

Providng one's own ideas which are relevant to the solution for the problems

Providing one’s own ideas in opposition to others' ideas.

Denying Denying others' ideas without stating any reasons or alternative ideas.

Doubting

Doubting certainty of others' ideas or knowledge shared with the members.

Pointing out problems  Pointing out the problems in other's previously provided ideas.

Chiming in Offering agreeable response to others when they are talking.

- Interpretation Interpreting what others mean by their previous utterances.
Confirming Making sure whether he/she understands what others stated correctly.
Agreeing Making respénses which explicate that they hold same opinion to others.
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situation (self/other monitoring, situational monitoring,
collective monitoring, and time monitoring) and (3) 3
scales for attitude/value toward discussions (lack of
self-confidence, valuing the importance of discussions,
and self-obtrusiveness). Detailed descriptions of the
inventory are shown in Appendix. Although other
several questionnaires were administered at the same
time, they were not examined here.

Procedure

Participants completed the MKDI one week before
discussion sessions took place. They were asked to rate
the MKDI items on a 7-point scale how descriptive
statements are of themselves. Based upon their self-
rating scores, participants were assigned into one of 10
groups (each including 4-5 members) so that the
average level of discussion skill is equally counter-
balanced among groups by their total MKDI score. A
10-minute session was repeated 3 times. Each group
was told for the goal of their discussion session to come
up with hypothetical causes for Japanese teenagers’
aggressive behavior and to draw a naive path-model
that explains the causal relation among them using a
whiteboard and markers. Before and after these
discussion sessions, each participant repeatedly drew a
naive path model on a personal answer sheet,
independent from the collective decisions of their own
groups. The personally constructed path models before
and after the group sessions were compared and the
degree of change in knowledge domain included in
these path models were assessed. All discussion
sessions were videotaped.

Assessment of Change in Explanation To calculate

the degree of change in the explanation, we initially
coded explanations included in the path model which
each participant constructed. The coding system we
employed consisted of 24 domain categories including
“lack of sympathy for others”, “inability to tolerate
frustration”, and “exposure to violence in early
childhood” (Tomida & Maruno, in preparation). After
coding, each participant’s number of domain category
included in his/her path model was counted. All
explanations were coded by the first author. About 20%
of all explanations were randomly selected and
independently recorded and the inter-rater reliability
was calculated. The degree of agreement obtained was
sufficiently high, Cohen’s Kappa = .78. Finally, the
number of domain categories which were adopted into
each participant’s naive model and one which was
rejected from his/her model through discussions was
counted respectively. Both of these variables indicate
the degree of change in the explanation. In this study,
however, only the frequency of rejection was subject of
further analysis because people easily adopt a new
explanation category without any reflection and the
frequency of adoption was considered inappropriate for
the index of change in belief or view.

Coding of Discourse All videotaped discussions were
transcribed. All transcriptions were coded by the first
author with a coding scheme shown in Table 1. The
analysis unit for coding was the conversational turn.
Each turn was identified as one of the categories in the
coding system. Total frequencies of utterance for each
category were calculated as the speaker’s personal score.
In addition to the speaker’s frequencies of utterance,
frequencies of being uttered by others (e.g. frequency of
being counter-argued by the other) were counted as the

Table 2 Gender differences in frequencies of utterance and the MKDI subscores in the skill domain.

Male (V = 16) Female (V = 27)
M SD M SD ¢t value p value
Cooperation- Chiming in 7.19 2.24 < 13.33 1.72 2.18 0.04
related Interpreting 2.31 0.56 2.67 0.43
utterance Comfirming 3.13 0.88 4.44 0.68
categories Agreeing 5.94 1.20 578  0.92
Conflict- Counter-arguing 2.63 0.57 1.63 0.44
related Denying 0.38 0.15 0.11 0.11
utterance Doubting 1.25 0.33 1.22 0.25
categories Pointing out problems 1.88  0.39 141 0.30
Strategic inquiring 3.35 0.30 > 222 0.23 2.94 0.01
Modulating of speech 4.48 0.28 3.98 0.22
MKDI Goal directedness
subscales & self-regulation 5.23 0.21 4.93 0.16
(skill domain) Critical thinking 4.25 0.30 > 3.38 0.23 2.29 0.03
Discussing with fairness 4.73 0.22 > 413 0.17 2.21 0.03
Lack of patience 4.63 0.34 4.73 0.26 )
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personal scores of the directed participant. To assess
inter-rater reliability, about 20% of all sessions were
randomly selected and independently recorded. The
obtained degree of agreement was sufficiently high,
Cohen’s Kappa = .65 - .80 (M =.73).

Results and Discussion

Gender Difference in Utterance

Table 2 shows gender differences in frequencies of
utterance and the MKDI sub-scores in the skill domain.
As indicated in the upper part, the only significant
effect of gender difference was found in the frequency
of chiming in (7 (41) = 2.18, p < .05). It indicates that
females more frequently chimed in more frequently
than males. On the other hand, as indicated in the lower
part, the MKDI scores on strategic inquiring, critical
thinking, and discussing with fairness were significantly
higher in males than in females (¢ (41) = 2.94, p < .01;
229, p <.05; 2.21, p < .05). Concerning frequencies of
utterance, hypotheses were only partially supported.
However, scores on the conflict-related MKDI scales
were clearly consistent with hypotheses.

Relationship between Self-rating Scores and
Frequencies of Utterance

Table 3 shows correlations between the MKDI scores in
skill domain and frequencies of utterance. All the scores
on conflict-related scales have at least one significant
relationship with conflict-related categories of utterance.
On the contrary, there was no significant relationship
between the other self-rating scores and any frequencies
of utterance. It might indicate that the participants’
general behavioral tendency of engaging in conflict was
reflected in the discussion sessions we observed here.

Gender Difference in Effects of Utterance

Figure 1 is a scatterplot, which shows the relationship
between frequency of being counter-argued by other
participant and degree of change in explanation through

uonpeue[dxe ut adury)

uonjeue(dxe UT 83UBYY)

127
+
107]
.
T 1
-4+ 0 1 2 3 4 5 6 7 8 9
Frequency of being counter-argued
Figure 1: A Relationship between frequency
of being counter-argued and degree of change
in explanation.
1277
+
107
0 e T T 1

-1 0 t 2 3 4 5 6 7 8 9 10

Frequency of being interpreted

Figure 2: A Relationship between frequency
of being interpreted and degree of change in
explanation.

Table 3 Correlations between the MKDI sub-scores in the skill domain and frequencies of utterance.

Conflict-related utterance categories

Cooperation-related utterance categories

MKDI subscales (;(;:glzlti; Denying Doubting P(;i;:)‘i?egn?sut Chiir:ing Int(::";; ret: Corir;ﬁgrm~ Agreeing
Strategic inquiring .26 + CL11 11 .09 -.08 32 * .04 .11
Modulating of speech .14 .08 -.14 -.05 .01 .26 ¥ 12 .08
i":‘;‘;‘::;ﬁ:;f: 12 .04 .16 -.02 10 17 301  -20

Critical thinking .25 31* .35 * 30 * .07 .25 21 .40 **
Discussing with fairness .28 § .36 * 29 § 13 -.18 .24 <.01 .18
Lack of patience .14 .08 <.01 -.08 -.02 .26 T .24 <.01

Note: +p <.10, * p <.05, ** p < .01.
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discussions. The ellipses fitted to the plot indicate
bivariate normal distribution with 90% probability. The
ellipse with a solid line shows male samples’
distribution and a dotted line shows female samples’
distribution. When we calculated correlation coefficient
with all samples, there was no correlation (r = .04).
However, when samples were divided into male group
and female group, two different types of relationship
emerged. As shown in Figure 1, whereas female
samples have a negative relationship (» = -.26, p = .18),
male samples have a positive relationship clearly -(r
= .39, p = .13). Even though sufficient statistically
significant levels were not achieved, the gender
difference was prominent. However there is possibility
that the negative correlation in females due to an
outliner. To eliminate this possibility, we re-calculated
the correlation without the outliner. As a result, we
obtained r = -.34 (p = .08) with female sample. It was
found that the gender difference we obtained was not an
artifact.

On the other hand, as shown in Figure 2, a bivariate
distribution between the frequency of being interpreted
and the degree of change in explanation was clearly
different. Both the relationship in male samples (» = 47,
p = <.10) and the corresponding in female samples (»
= 45, p = < .05) were highly consistent with the
combined samples (r = .43, p = < .01). Based on the
theoretical assumption employed here, these results
could be interpreted as evidence that gender difference
in the framing process of conflict-related utterance
made males engage more in the explorative process.
However, the interest of this paper is not limited for the
effects of gender difference themselves. Rather, the
implication we draw from the data is that specific
personal attributes such as gender difference can
mediate interpretation of messages in verbal interaction
for problem-solving.

Limitations and Conclusion
This study has the following limitations. As we utilized
an available data set, a number of samples large enough
to generalize the results obtained here wasn’t collected
at the present moment. In addition, we have not
operationalized the utterance categories which are
closely related to coordination.  Furthermore, we
haven’t operationalized the personal background which
was assumed to be used to frame other’s utterance and
the reflection process in the framing. Finally, the results
shouldn’t be interpreted that one gender is more in
favor of discussion or problem solving than another.
Despite these limitations, we found a substantial
gender difference in the facilitative effect of conflict on
cognitive change and the gender differences in verbal
behaviors partially backing up the theoretical
assumption we employed here. These results indicate,
we think, that the framing process should be taken into

consideration to have a better understanding of
conflict’s effect on cognitive change.
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Appendix The MKDI sub-scales in the skill domain (Kato & Maruno, 2000, Translated from Japanese version).

Subscales

Brief Descriptions

Sample Items

Strategic inquiring

Skills that one can pose
opposite ideas or views to

. others intentionally, aiming

at extention of others' ideas
or revitalization of the
discussion.

1

2.

. To revitalize discussions, I intentionally pose opposite

opinions/ideas.

To make people aware of the crucial issue here, I

intentionally pose opposite opinions/ideas.

. To check on others' understanding, I intentionally pose
opposite opinions/ideas.

Modulation of speech
to the level of
others' understanding

Ability to modulate one's
own speech to the level of
others' understanding, by
changing the vocabulary or
the method/complexity of
the explanation.

. Depending on the level of others' knowledge, I try to
modulate the way I speak.

. I try to choose expressions and explanation so that others
would better understand me.

. Depending on the level of the others' knowledge, I change
my words and ways of explanation.

Goal directedness
and necessary
self-regulation

Ability to check the
direcition of the discussion
and ability to bring one's
own or the group's speech
back in line with the
direction of the original goal.

. When my opinion gets out of tune with what others are
discussing, I try to figure out how I got off the line.

. I try to think what the essential issue is for the discussion.

. When our discussion keeps doubling back on itself and gets
nowhere, I try to think for what purpose we begin our
discussion in the first place.

Critical thinking

Ability to think skeptically
about what is believed to the
truth or a fact.

. 1 try to be skeptical of what is believed to be a fact.
. I try to think critically of what is believed to be a fact.

. I try to doubt what people usually assume to be true.

Discussing
with fairness

A personal tendency to say
what they think, even when
their speech would lead to
negative results such as
putting the speaker in bad
positions or effect the social
relationships negatively.

=l W N

2

3

. Even if I might be held for responsible, I would dare to
express the opinions I believe in.

. Even when I would be put in a bad position, I would express
my opinions with fairness.

. My concern with possible negative consequences on our
relationship stops me from expressing my honest opinions.

Lack of interpersonal
patience

A personal tendency to be
impatient at social
interactions and to readily

. get frustrated with other's

behavior.

1

w

. I tend to chip in when I get frustrated with others' slow
understanding.
. I tend to chip in on others' talking.

. I get frustrated when others think slowly.
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(ERLTHIF DL, BFLICONREIILD) 3.21 (74) 3.21 (74 -
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ICET 2R EBRMTE TR 1U~13 £EBHE A BEES
11301004, BHEFHEE

FLEF IR A 1997 MRXERREOHMK (1) BaEBBEms
6, 43-56.
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FERILETOMNENEIIRDT-0D, LEFEOERELZE
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> F 7 Y —"TIL, B, Ctype %, Atype & V)
BRIZEN-ST-. DT L1X, WEERRELZITD
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Higx, EXDhRBEEBRTE L D hy, FBRE~D
BRREDBERE 2, REREORBREOBEEATL
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ROTND., ZOFEMOBROERITIE, AF— MigHLT—0
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TW3,

LirL, BESECOFELAVOBRICZ DL ) REBRI/HE
E#EZ Y TEOA01F7ET»H Lk, 2Ens, BEHET
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EDBRHNREBEENBETF—F AT A v /I RADTut A%
ATWEIDRLTHD. ZOLIBRERIEZHHCEZRLEZLET, B
HHIRELAVOF CTRIABZDERZIRZ 572D, EHE LI
FOBRRY, MEBNEOT IR LTRI ZEFBELTY
5 (BB - AL, 2000). 2F Y MBABTOE{LBHEEOHFL -
HOREINTIRRL, BlLEBEEBSREZ 700 E > hERFTOXR
BLTBEDOTHD. LLEds, o7 a—FoRESL, 8
BINEECPERZ—BHLELELOD, LVRAACEEEKR
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5L ThD. ZORBEITHTI—oDFER, HEOMRER
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TSRV ENELZH N UHBLMNIL TR I L TH S,

L LED—FTC, bzl L =RBENEO— &8
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EiIX2BIZE-T, EX3EEHmINZ. F1EEOHREDOH &,
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[RifE L BaY]

IHETEELE, AEMRBLAVEEL TIThh 5 HEH#R
BRIZBWT, BAOESEHLAMEFOLIIIEESRSDON
BMELTETWS (FE - A5, 2000, 2001). 3 LAV 4l L7
FEPEEOEBIOVWTHERZ OMELRH LD, 1ZL A EITHK
BHEIREOHLMLHEDONIAFTOBELZH b0, &
ZbhMBEIC >V TORIEEFOEEXFERE LOA L LTHEN
LTERLDRFEAETHSD., LhLighs, —BALFTFCE
OBPABEOERREEFEETATHIZOVWTHRNLE I 15
ebiE, ZOLHIRHEHLHED ENEZHEMATOE{LERNT
B D FERITED TRy, BHeRAOT LR TS
F=icit, BEbRAERV TV ANAESEIEAA-LDTES
— RSN LETHS. b LEOL D a4 TEAOBER
BOEEZRZAONA LG, TOHBAE, ELEWE2ZELES
MOELBRESITT 5 00BHMERD—2 L3155,

B E —EICIE 2 S LSRR AL, EICHESOEBRIIBITS
REBERBHAOSF TRERMNENTEE. £ O Heider
(1958) LARE, i Adbvof oS i L=l a M
WTHHIFERTETWAS, LiL, ZoOZ4aHER (1) AOWBE
BO—REZ#EHLTOVAISGAEY, AOFHRESMEL Kk
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BHPEEMNShTEY, BHFEMELY bfshi @ sRs i
2TW5, REODETHEABRENTVS (Malle, 1999; Malle et
al., 2000). 2O LI REEZME X, il Malle 6O ¥ —7|3,
HEEREDOBARISE DT 5 2 & T, AR oRA 2B E (3t
HE—F) OBEHESE, ERMBNEZELTRBELEY L)
HazigbTns, BRARKR TERShATHESE TS LD
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S « (S5 Lo, LACERSSNE-ABICLABBELIET.
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(3) RRERA : ERALT L LITBICEUDONRVEEIZ, 20
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5 (E12H, #EfitMalle (1999) S4B,

bif:= ) EE
A RRE Intention
Causal History

P EESTH
Intentional
Behavior

of Reasons

FHEE
Enabling Factors

E1 SHHAET— FHOBE (Malleetal. 2000 £ 9 5IA - —#egZ)

[5iE]
ShE KFEE274 (B104, L1748 :19-228).

FHE SESTOHELR-F—#1t, BEOWEREHOTT
TR/ HE - ERO—HTh5. FFFEICEEMET 5 KR
FE2MICHE - TiThhz, B1EEOWECH L, RREOHE
2 1AEBICThhE. BRR~0EEIL, ESRENEREHAL
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B, TORALEEEZONZLO%E, Buo<{BYEEHFZICLT
TF&v), F0#, FRZICS2VT, FRELLTOL2:L6LE%
TEBRTHEETALIRDE. ZOHEOM, W hnihEds
BAETok0, SMEORAL ZZTHHFEERTS.

[#ERLEE]

L2EIEE, $—EEICLoT, Malle (2000) % FEiZ{Erk L=
FRAWTa—Feahi., FEREE (E~L 202 BES, EE
REEIL9) #EWE, UTO3ERTa—Fleshi: (1) B
MICE ENATRRE S 5 THG, 178 (EHRORF) 5|
EhAECOBET, THEAOBEPLXSEOANALAMASH
5, (2) BAOPIZTHEED (BEERGZLOZED) EER - 6)
B - BERMBEERTWS, (3) T0EEKT, TOER - @i - #k
EERLICLERC, BRARNEZESBETERL VW, $—0k
MY LavWEER THREER) cofishl (SES T OxE
). BOEECEY LvEENE, TEHER (BF) ) taFEsh
fo. BZOEMIEY LAVERE BEOERME (CHR)) 2,
Y AEEL (Bl (REA)] Co8Eshi-.

RLITE, FEMEORBPE— AT =24 ZMTYO L S IR
Lf=dmEn T3, BROFICTRET LI, 7=+ X[ THHA
F— FO@HEP—FELTWESNFIL 184 (67%) Thotz. Zh
ILBIATEE (17%) HoT B E+HBEVEIEEELV LS, H#oT,
ESEDIRHNAT-BINE L SIFICORB-> TRESITS &, BiHE—
FiIEAATHABEZEEL TWAZ ENmBIh-LE LS.

F1 HENEORMAT— FOGHLE 7 =4 A TOE(,

T4 X1 JxAZ2 e
2 FEF CHR  REA 2R FEF CHR REA E—F
Bg BE HE HE BN HE G Sz O~
3] 7 o o By 6 =
4 7 6
6 5 9 ®
7 [ 3 L ]
8 4 3
9 5 ]
10 4 6 [ ]
14 7 4 [ ]
15 7 6 ™
21 7] 6 o
24 7 4 a
25 3 6 [ ]
27 5 3 ®
28 7 6
32 6 3
35 3 5
37 ] . 4 ®
40 5 0 8 0 ®
41 8 0 7 0 ™
43 7 0 4 0
44 7 0 7 0 ®
45 3 0 2 0
46 2 0 6 0 ®
47 7 0 7 0 ]
48 5 0 4 0 °®
49 5 0 5 0 e
51 4 4 0
FHEE 57 31 02 18 5035 01 L1 2}"35,5“’
Wiy E 54% 3%  32% 69% 3%  21%  (67%)
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BE, 2001, 2002). A&@E5 (2001) T, KF4EZ
MRITHEE /BELEVOLFEBRICLIEER
FANDENVIZDOWTHELTWVWS. —F, £HS
(2002) TIL, /N4 - 22 E - BREENRICT ¢
Ahvar AFNEHKSAYAINEDOHER
BRLTWS., TN —BHOWENSHESEE LD
HEEHORERETHBHIZREL TN, &
B0, TA AN a s AFINOENBDDE
NEOBEBNRREAIANINEED I ENEMRS
NTW3B. LML, 20— THRERICTEBICH
AMEFEEL T FEBRFEERLHED RN
ZEBEWEINTVYS (- ALEF 2000, £H - L
5 - f0iE, 2001) . FRICEOLZERD—DELT
“BEBH TII I ARBRTACIRDBENCHES T
HERETHDEBREICHBAZEREVREERONICH
BLTHWTWS)L—)L” ELTO “BBERD)—
" BT 55 (Maruno&Kato, 2002; ALEF - 3 -
JUAE, 2002) . & 2 CTAFFETIE, BEFORERER
TN ERESHIBOREROIN —IV EOFE#EZ
BEtL7z.
A Ik

wWERE - NEEANTH (B64, 2014), P

FE4164 (B 2654, K2014), SRKR4E3304
(B 1134, L 21714)
FEE RO —IVIZDOWTIE, Maruno&Kato
(2002) WAWLERIEE (231HE) 2 LIT/MF
IR TEDLLDICERBZHD, AWz, T,
HKEATAINIZDNWTIE, BRFFHHRETBN
THRED8DDEAIAINIDOWTRAL . ZTh
FNOHEBRDOWTHREIIZEDTEDEED
T3Es0%E 5 ERREFEE THEZKRD .
B R KT E O

“BEBRD IV — IV I DWTETHFETRNHE
NEIRTFIIEDERDEARGEREREET RS
AIVEDHBEZERNZEZS, /M@ EBITH
fifi & DX SLOELEE & 4, 6, 8 & Vo 2 IHMAY 2 T8
SEXAFIVEDORICIEQOHENSH D, BEHOM
BhoANTWSEhb LN ENSIBRANS
BEAICHZ OB ACRBZHEE TERNEN
SMbhD . £, BRETOAR [EMF &
M EHEBRFEE A IV EORICHBENRD D,
BREETIE, BoOXRSWMMENSEDAD
nah, FMEINZINENSZIENFHKETS
FERICESTEEIIRS>TLBIENINND
nas.

Table RWEICB[T3RERIAIERZEEEICHT "BRON—IV" LORBHH
RS BRI
, BT E DL OER (ER) KRR LR S
REZS 1N
WEE REE G NEE RFE  BHRE EE e ERE

| BRAME] £B0OLAEER, WOBHAR
NEBRLPEMESS.

, BREM] #5242 T, BANSETT
ATEDRZN.

3 BREM] MHpLE, RELSTHNLS
BRYEMEES.

4 BRIEM] 2e5L&, RECHTENT
bEDRWL.

5 BoENELARRIAEM] ABVohkne
ETH, BOHLAMNSANEBD LTS

.24 3% .26 ¥%

BRIAM] 2BnoZEbizl. FLBW .22 4% .21
6 DBAVEETY, EAPSTTATEXTE

BOIERLEBW.

7 BRIERM] 2B0OaRVEETS, REIC
HTHNDLMAMPBROAMESTBS &7 5.
L2T %2

g BRIEM] 280 Z&bbL, Kk .23 3%

HTHNTHLERPHMEHES LAV,

RIELE

.23 #% L2T %% .29 %%
~.22 4%
- 23 %%
.37 4% -. 30 #%

AR

L22 4% ~. 23 #%

AL

.29 #4 =21 %%

) REXZANOBRBRIIDVWTEHEMIIDWTOFEREFHLEARBATSHS. £, HABEKIDVWTRIr 1> 10820H2ERL TS,

AEEE: + pC05 # p 0l

AHRIE, THMERPHRE (ER 11~ 13ER8BTRA: BEES 11301004, RFE : AFH— ACKRHCELEN - #HHANBEZ
BUOT4 Ry aHEICHAT IR - RBENHFR)) OEMERITNS.
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EELAWEEZHR L 2NFEREOEESNSHE
HIETREIN, TOERBL D UITEBMNAEADOBE LN
BEOTWD GLEF, 1999). TO—k, BEOHRTOREIC
DWNWT, MEFE (EE - I, 2000) RRFEE (EH - LU -
Mg, 2001) 2R ELZFAEICBNC, BEPITHEO NS H
BANZHS L TS FEBPEEITH T D RN ENSFEEN
WMEINTNS. ZOLIRBEFOREICEDOLIERDO—D
ELT, REBHEICED "HRONV—I" BTN
(Maruno&Kato, 2002), “REFE TIX I ARIFECRSBENS
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BLTHWTWBIL—IVTHD” EEHEIND GLEF - gk -
HE - JUAT, 2002). Maruno&Kato (2002) IZRZEAEZHRITHE
W, T8GR & DML O EEEE ) (8 H), MEMAEM) GHEE),
MgUEREm S BENR S (61EH), T8eEE; WEE) O
4DORFERVEHLTVS. L5 (2002) TR, €I TH
WHENEBEBESEILTFELRAIKEREERDZDOEHAE
EHHELTHWTWS. Z 2T, ERVRATFAITOEEB X
CEEESTOBRICE SE/NE, 2 B LV L 5RE
BRI LU THBETHORTFEEZREL TWS. LhLian
5, FEERIZIE U TR R DR ic o Tid+4
I TWaW, 22T, AT, %S (2002) ©
F—F It U CHRIMR TP IC X 2 EO 270, 3%
THBEROIN =N OEEIZDNWTORENENEZHS
b EEAMELTNS.

YR

WERE ANEEATR (B264, 2014), PEEL6L (B

Table BETFIOESE
CFl PCFI RMSEA AIC

SEFHEETIL 982 785  .054 595
F12BFHBEEFIL 984 700 052 550
F1RFHEETN 987 614 051 508
F13AFHFEETI 984 700 053 553
SARIET N 1 0 324
HILETN 0 0 .354 20896

- N EEEOFLORIE

-y 68 HDBRORE~OBREORL
T a3 BN ERORLORLE
Nal

\ oy MO EBERL TR ERORE
24 48 —»[5)HRTHEVERORL
69
S ELEVERORL

33
50 7) B OREILDDLENE
i 54 S RERRRODER
Fig. 1 NEEDHRNAFIHOBERE

.50
AHRE, CMARLHRE (PRI~ 13 FERHRA : REE

511301004, K% : AFHG— TECRBHLALEN - #HHNBE
EBUTF A ANy a BEICHETZERN - RBOFRD OEB)
ERMFTVS.

2654, R214%), SKENBEL (B34, K2UTHR)
FHeX :Maruno&Kato (2002) WAHWAZEMEEAE (23FAH) %
BHEINEEICEMBTELLOICREAZED, k. ZhF
NOFBICDOWTHRBREICIZERICEDEED TIIE 20 %S
BT TREE 2R 7.
HRERUVEER A

DI H Tz - TIE, FLF S (2002) 22Z129IHE 2HBL,
ERMRTFAMICL > TN ERE OB Z{To /2. T D,
INPEHT3IETEHHEE BHIRTOLRE, 1 20T
M, H L SRFAKBENIADDETIIN ALK LS
I3, RMSEABX AL SH 1 RFHBEET ISR T —F
KHEBTI3ETINTHBEZANE. NAREERS &
“TIEMR) BRI & “BERNER S BENRE” S OHBENRE
LN TANEL LD, 2O ENS/INFE R CIXEE O
I > TERZEVAVENSEENICEREICSIIL, EF
ZENSTIRBSRBRWENDEENHZDIZH LT, BKT
B, E0BEANAR 7O XOP CEMIEMRE L cEMUIT
SRV, TNEFBEOHTMHEE EBITEATEAER DY
TANRTNERSBNEVBSEEB LB THEENI LI
AU TR TOHRII NG, £/, HENZEROLEMEIT
X9 2 FEIRE R ORI AR THETIINE L
BIENS BENICEETHIEDERNBILLTNEZ &
MEZLEND.
,

68 P2)BADORE~DRMDRIL

\ ‘ oy MO EBBRE BB RORLE
35 _—8) REMNRROLEN
Fig.2 PREQRBNEFHMTOEER
68 —D(Z)ﬂﬂﬁ@%g"\wﬁﬁﬂ@ﬁi

\ 5y VD EBERELCELNEHORE
17 @ 45 SO FRCELRBORLE ‘
.89
6) ELLAGLERDOHKIL

53 7) Hﬁwﬁﬂﬁﬂ’.ﬂ)g‘§ﬁ 1
e 41 +[E REORBOLEE
Fig. BREDHERMEAFHITOER

NG EEAORROLEE |
(HORI Kenichiro, MARUNO Shunichi, KATO Kazuo)
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