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(The International Workshop on Conversational Informatics, Kitakyushu, Japan, 2005, June 13-14.)

Inferring conversational functions in Japanese discourse
with Discourse Marker Complex

Eiji Tomida and Shunichi Maruno

Faculty of Human-Environment Studies, Kyushu University,

Hakozaki6-19-1, Higashi-ku, Fukuoka, 812-8581 JAPAN

Abstract. The present paper reports a preliminary study on development of a computer
coding method for identifying conversational functions in verbal interaction in Japanese
with Discourse Marker Complex (DMC). The DMC is defined as clusters of discourse
markers represented as a form of conditional expression. A DMC for a conversational
function ‘counter-arguing’ was constructed and its validity was examined with manually
coded corresponding data. It is found that: (1) the DMC detected conversational turns
that have a counter-arguing function as much as more than 70% coverage. (2) A
combination of additive and subtractive condition improved coverage rates and
decreased irrelevant application of the DMC to other functional categories other than
‘counter-arguing.’ (3) However some other categories were also detected with a DMC for
‘counter-arguing’ to some extent. These results indicate DMC will be an effective coding

method for conversational function with further modification.

1. Introduction

In the last several decades, a number of researchers in education, cognitive development, and
reasoning have been interested in discourse processes in conversation and discussion. In particular, we
have studied the relétionships between thinking performance and conversational activities observed
in problem solving discussion. The procedure we have adapted is as follows: (1) Construct a coding
scheme, which has categories relevant to research interest, to identify conversational functions ( e.g.
counter-arguing, doubting other’s statement, and, pointing out the problem in other’s statement ). (2)
Using the coding scheme, two or three coders manually assign one of these categories to each
conversational turn. (3) The numbers of each category assigned are counted with respect to each
participant. (4) The frequencies of these categories are compared with other variables. Major
methodological problems here in this manual coding procedure are its time-consuming nature and
relatively low reliability. In order to improve these problems, in the present study, we tried to build a
computer coding method for conversational functions.

However, this attempt may have some difﬁculties in following two points. Firstly, because

conversational function is a relatively abstract concept, it is impossible that ope to one matching
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between a discourse marker and a conversational function. Second difficulty is in instability of
discursive characteristics for a certain conversational function, because discourse we are going to code
is natural language produced in face-to-face verbal interaction. In that uncontrolled natural discourse,
grammatical regularities and word meanings are always changing to some extent. To diminish these
two difficulties, the authors contrived the concept of Discourse Marker Complex (DMC) expanding an
original concept of discourse marker that was proposed by Schiffrin (1987).

In the remaining sections of the present study, we introduce the concept of DMC comparing the
original concept of discourse marker in section 2. In the result section, constructing processes of DMC
for a specific conversational function are explained focusing on the category of ‘counter-arguing.
Following construction of a DMC for ‘counter-arguing’, we examine relationships between coding

outcomes with a DMC for ‘counter-arguing’ and with a manual coding method.

2. The concept of Discourse Marker Complex

As a method to infer a conversational function from discursive characteristics, sociolinguists have
utilized discourse markers (Schiffrin, 1987). Discourse markers are defined as single words or
lexicalized phrases that are supposed to have a function of organizing discourse structure and that
include ‘oh’, ‘well’, ‘and’, ‘but’, ‘because’, ‘now’, ‘ther’, ‘ykabw’, and ‘I mean’ etc. A certain function is
theoretically assumed to each discourse marker. For example, by the way38kaid to signal the start of
a digression and ‘anyway’ is said to signal the return from one.

A theoretical limitation in the original concept of discourse markers is related to its deductive
nature. Researchers have focused on relatively small numbers of word or phrases as “typical” to signal
some specific functions. However, in uncontrolled discourses observed in everyday settings, these
typical markers are not always accompanied with the conversational turns that actually have such
functions. This problem would lead inaccurate inference of conversational functions with discourse
markers. To meet demands of experimental studies on discourse processes, one needs a highly accurate
inference system. One of possible approach to this demand is to assume much larger number of words
or phases as markers than the original approach. The authors speculated that if many different

markers are combined, more accurate and more robust inference system will be possible.

Table 1: Differences between the original discourse marker and Discourse Marker Complex

Original discourse marker Discourse Marker Complex
Number of word One or a few Usually more than ten
Form of marker Word or phrase Conditional expression

with word or phrase

What marker’s function Theoretical assumption Empirical examination
Determines (Deductively determined) (Inductively determined)
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Examining this speculation, the concept of DMC was contrived by the authors. DMC is inductively
constructed clusters of discourse markers. Table 1 shows conceptual characteristics of the original

discourse marker and of DMC to compare them.

3. Method

3-1. Corpus

Discourse data used in the present study was obtained in our previous study (Tomida & Maruno, in
press). It comprises transcriptions of recorded informal discussion held by undergraduates in Japanese
for the duration of 30 minutes. In the discussion session, forty-three Japanese undergraduate
participants were divided into 10 groups (4 or 5 people in each group) and asked to jointly construct a
“naive path model” explaining the possible causes of Japanese teenager’ aggression. The total number

of conversational turn is 2669.

3-2. External criterion to determine conversational functions

In order to determine conversational functions for each turn included in the corpus, manually coded
conversational functions with a coding scheme, which is shown in Table 2, were utilized as external
criteria. The coding scheme was developed by the authors (Tomida & Maruno, 2005). Coding procedure
was as follows: All transcriptions were coded by the first author with a coding scheme shown in Table 2.
The analysis unit for coding was a 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 order to examine 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).

3-3. Analysis tool
As a computer coding tool, the author utilized KH Coder (Higuchi, 2001), KH Coder is a free

application for text mining for Japanese language.

3-4. Construction of a DMC for ‘counter-arguing’

In the present paper, the author dealt with construction of a DMC only for ‘counter-arguing’ here.
Further examination on other conversational functions is still in progress. To construct a DMC for
‘counter-arguing’, we collected relevant words or phrases for marks of that function from utterances
that manually coded as ‘counter-arguing’. The condition that comprises markers found as above is
called ‘additive condition’ On the other hand, the condition that comprises markers irrelevant to a
function is called ‘subtractive condition.’ An example of the subtractive condition is shown in upper
part of Figure 1. Conditions represented in lower part of Figure 1 contain a combined additive and

subtractive conditions. This combined condition is a DMC for ‘counter-arguing.’
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Table 2: Main categories in the coding scheme employed in Tomida & Maruno (2005)

Conversational functions Descriptions

Counter-arguing Providing one's own ideas which are in opposition to another
member’s ideas.

Denying Denying another member’s ideas without stating any reasons or
alternative ideas.

Doubting Doubting certainty of another member's ideas or knowledge.

Pointing out a problem Pointing out a problem in a previously provided idea.

Interpretation Interpreting what another member means in his/her previous
utterance.

Confirming Making sure whether one’s own understanding of another
member’s utterance is correct or not.

Agreeing ) Making a response which shows one hold same opinion to another
member.

* Subtractive condition

(‘X i Yone'or'oTHL 7Te-kanj! or ‘$~ Altor T\ ? Dedi? or"CL & ? Desho?or'Z & ?
Koto? or'Z L %@ ? Kotonano? or "8 7 Koto? or ' 5 ? Yaro? or'Us & Jaz or %9 Sone
or'db Add Monnéeor'H A Un, or'A72\ i Mitai-na' or' U U %%\ ? Kanjivjanai? or B L

72> ? Kanji-ya-nai? )

* Category for ‘counter-arguing’
(<% L33 Toiu-ka> and not <* Subtractive condition> )

or (( VW& Iyaor W& [paiya) and not <* Subtractive condition> )

or ({ Td Demoor {} ¥ Kedo) and not<* Subtractive condition>)

or ( ('Ux%\v Janal or 'U%% < Janaku or '%2\»? Nai? or B9 Omou) and not <%
Subtractive condition>)

or ('B8#:% \» Kankei-nal and not <#* Subtractive condition>)

or ( ¥ Saand not <% Subtractive condition>)

or (( ;89 Chigauor HH'9) Chigau) and not <* Subtractive condition>)

or (( %% Tannaruand'L# Shiks and ( %\> Naior #E\> Nai)) and not <# Subtractive
condition>)

or ("% A% Nanka' and not <% Subtractive condition>)

Note. Ttalic words were added to indicate pronunciation for Japanese discourse marker.

Figure 1: a DMC for identifying ‘counter-arguing’ function
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4. Results and discussion

Table 3 shows Coverage rates of coding with a DMC over manually coded results and correlations
between numbers of coded categories with a DMC for ‘counter-arguing’ and with manual coding
method. This indicates to what extent the DMC covers relevant conversational turns that have
‘counter-arguing’ function and to what extent the coverage by the DMC laps over other categories of
conversational function. A column on the left hand shows initial outcomes with a DMC comprised of
only additive conditions. And that on the right hand shows revised outcomes with a DMC comprised of
additive and subtractive conditions.

General findings here are as follows: (1) a DMC for ‘counter-arguing’ detected conversational turns
that have such function as much as more than 70% coverage. (2) A combination of additive and
subtractive condition improved coverage rates and decreased irrelevant application of the DMC to
other functional categories other than ‘counter-arguing.’ (3) However some categories such as
‘suggesting’ and ‘agreeing’ were detected with a DMC for ‘counter-arguing.’ This indicates the DMC

should be modified further with subtractive conditions relevant to ‘suggesting’ and ‘agreeing’ functions.

Table 3: Coverage rates of coding with 2 DMC over manually coded results and correlations between
numbers of coded categories with a DMC for ‘counter-arguing’ and with manual coding method.

DMC: Revised with

DMC: Initial outcomes subtractive conditions

Function Coverage rate r D Coverage rate r D
Counter-arguing 100 (80.00%) .64 .00 89 (71.20%) 74 .00
Denying 5 (55.56%) .10 .53 6 (66.67%) .19 22
Doubting 28 (46.67%) .27 .08 18 (30.00%) .18 .26
Pointing out problems 53 (65.43%) 21 .18 39 (48.15%) .19 .22
Interpretation 43 (36.13%) .22 15 27 (22.69%) .16 31
Confirming 39 (21.91%) 41 .01 14 (7.87%) .32 .04
Agreeing 30 (15.00%) .54 .00 30 (15.00%) .50 .00
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Qualitative discourse analysis gives educational researchers important information.

Despite 1ts significance, the discourse analysis has a difficulty in comparison of

outcomes obtained from similar settings. To solve this problem, we employed Text

Data -M'm'bg (TDM) method in the analysis of literary discussions. The class thirty

nine sixth-graders (21 girls and 18 boys) participated was the subject of the analysis.

The results indicate that the analytical method we developed can be used to explore

(1) intertextual relationship between the textual information and the ‘outside”

knowledge, (2) intercontextual relationship between contents of discussion across

lessons, (3) the emerged word which plays pivotal role in evolution of discussion, (4)

discussants who contribute to the evolution.

Key words : classroom discourse analysis, text data mining, communicative language teaching

1. Research Purpose
One of

researchers have scrutinized discourse process

reasons why  educational
is they theoretically assume that learners
construct and reconstruct their knowledge,
cognitive abilities, and value systems through
semiotic process embedded in the discourse of
classrooms and other learning contexts. Based
on the assumption, which was primarily
brought by reappraisal of Russian psychology
after the Cold War, many research questions
have been pursued as such “how classroom
discussion is organized by expert teachers”
(O’Connor & Michaels, 1993), “What types of
discourse process characterize a productive

discussion in a literary understanding” (Keefer,
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& Resnick, 2000), and “how the

pragmatic rules, that is appropriate for active

Zeitz,

discussion, can be fostered in classroom”
(Mercer, Wegerif, & Dawes, 1999). Also in our
project, we have made efforts toward

clarification of basic components for teachers to
realize dialogical teaching in elementary school
and a development of training system for
teachers to improve the ability of teaching
through discussion.

As an analytical method for these purposes,
researchers have often employed qualitative
discourse analysis aiming at in-depth
understanding of learning process in classroom.
A clear limitation of the method is difficulty in

comparison of outcomes obtained from similar




settings. Of course, in spite of its limitation,
of

educational practice by an expert teacher give

in-depth discourse analysis a rich

researchers many chances to discover practical
knowledge implicitly embedded in contexts of
learning. However, it is also true that
educational researchers are now expected to
have a replicable method that generalization of
findings is possible. Therefore we need
relatively formalized analytical method that
also enables us to explore meaningful processes
in classroom discourse.

Text Data-Mining (TDM) is we think one of
promising techniques helping discourse
analysis. TDM is the process of analyzing a
large text dataset and extracting useful
information from 1999).

to employ TDM method for

it (e.g., Hearst,
Advantages
classroom discourse analysis are as follows: (1)
TDM method of

algorithms (e.g., calculation of relationships

covers a broad range

between words using co-occurrence
information) to extract significant but rarely
appeared keywords from a large dataset. (2) It
also involves the visualization techniques (e.g.,
networked representation of data matrix)
which help us explore regularities hidden in
flood of with
visualization tools we can easily get whole
of

manipulate graphs

information because a
and

data

picture a lengthy transcription
interactively for
exploration.

The present study reports a preliminary
but successful application of TDM to literary
discussions in elementary school to discover the
most contributory semiotic process to students’
extended interpretation of literature and reveal

the evolving process of the discussions.
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2. Theoretical framework
A perspective to capture a progress in
what extent

literary understanding is to

students relate textual information and

“outside” knowledge (Keefer, Zeitz, & Resnick,
2000). That is, the previous knowledge here is
another “text” that could be utilized as
resources to create new Interpretation of the
literary work. Following this perspective, we
the between

conceptualized relationship

literary content and students’ previous

knowledge as intertextuality (see Hicks, 1995).
In a classroom discussion, students sometimes

produce the utterance which includes both

textual information and their personal
knowledge. Appearance of this kind of
utterance means students’ active

interpretation of the work.

Another relationship we analyze here is
intercontextuality. The intercontextuality in
the present study means relationship between
contents of utterances observed across lessons
within a lesson unit. Progress in literary
understanding is not limited within a single
lesson. Through a number of lessons, the

understanding would develop gradually. To

evaluate this developmental process, we
examined intercontextual relationships of
utterances across plural lessons.

Employing these two perspectives, we

hypothesized that: (a) important keywords to
develop a discussion should be repeatedly
(b) The

keywords should be evolved as a lesson unit

observed in subsequent lessons.
proceeds if teacher and students have effective
We call the

emergent word. The emergent word indicates

discussions. keyword as the

the word that students or teacher have

conceived through classroom discussion from




the “outside” knowledge in the process of
the of

information. Therefore, it is a crucial task for

extending interpretation textual
researchers to find this emergent word to
understand a developmental process of an
extended reading and a classroom discussion.
In the remaining parts of this report, we
the

discover most

to the

explained how to

contributory utterances extended
reading using the concept of the emergent word

and TDM method.

3. Method

3-1. Data source The discourse data in this
study was obtained in our wider research
project as referred above. All lessons were
videotaped and their verbal information was
transcribed. Total number of the utterance is
3,846. In the transcripts, speaker’s name,
addressee, and utterance turn number were
included as tagged information. The rules of
transcribing are as follows: speaker’s name is
written in capital letters of initials; utterance
addressee is written in lower-case letters. By
doing so, we can describe the connection
between speaker and the person who was
quoted his or her utterance in speaker's
utterance on the graphs.

3-2. Participants We analyzed classes for a
reading comprehension unit of the Japanese
national language in a elementary school in
Chikushino city (Fukuoka prefecture, Japan).
Thirty nine sixth-graders (21 girls and 18 boys)
were participated. All students were native
Japanese speakers. The instructor was Mr.
Yamamoto, who is a well known teacher in the
school district as at the

an expert

student-centered communicative language

teaching. His teaching career is over 20 years.
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The principal and his colleagues also evaluate
him as an outstanding teacher. Before startving
this unit, we had attended to the school once a
week for two months to observe his class and to
interview him about his teaching practices.

3-3. Lesson structure The goal of the unit was to
teach students to construct their own ideas
about the life through the extended readings
and to discuss on the topic. The texts were
three works of a pentaptych written by a
famous dJapanese writer Wahei Tatematsu:
“Yama no Inochi (Life of the mountain)”, “Umi
no Inochi (Life of the sea)”, and “Machi no
Inochi (Life of the town).”

The gist of “Umi no Inochi’is as follows: the
protagonist of the story is “Taichi ” His father
was a skilled fisherman. However, when Taichi
was a child, his father was killed by a big fish
called “Kue.”

became a full-fledged fisherman and chased the

After many years passed, he

big fish to revenge his father on the big fish.
One day, he bumped into the big fish. He
harpooned it. However it were utterly unmoved
and gazed at him with his calm eyes. He felt as
if the big fish begged to be killed. He had a
strange feeling with watching its calm and
divine figure. He felt the big fish as his father
and also the “life of the sea” itself. He stopped
trying to kill it. After that, he became a genuine
fisherman who lives with the sea.

As shown in an example, the common
features of three works are: (a) the protagonist
of each story has the experience which makes
him or her notice that lives are connected each
other. (b)Through the the

protagonists appreciate the greatness of nature.

experience,

(cThe way of life or personality of the
protagonist was changed by realizing the

greatness of nature.




The learning unit consisted of 15 lessons.
Myr. Yamamoto typically designed lessons by
organizing four following activities: (a) reading
through the text silently or in turn (b) writing
about their own idea, (c) small group discussion,
and (d) whole class discussion.

The topics of learning in this unit were as
follows. In the first lesson of the unit was
introduction. At first, students discuss on the
message which the author wants to convey
with using examples from the titles of the
pentaptych (Life of the mountain, Life of the
sea, Life of the town, Life of the river, Life of
the rice paddy). In this discussion, many
students said that everything has a life. To
deepen this discussion, the instructor asked
students whether a desk in the classroom has a
life or not. There was no decisive conclusion in
this question, however students thought about
life with using examples from one’s daily
experience. In subsequent 12 lessons, students
read each text and discussed on the following
topics mainly: (a) growth of the protagonist, (b)
meaning of the title, (c) their own idea about
life which thought through reading each text.
In these lessons, students thought about
following theme which the author expressed in
the textsi(a) symbiosis with nature, (b) a
connection of life, (c)circle of life, and so on. At
the last two lessons, students discussed on
their own idea about life with using examples
from the three texts. Through this discussion
they deeply recognize that they sacrifice much
life to live and that they also support much life.
3-4. Analysis
3-4-1.Tools for TDM We used three application :
theChaSen(http:/chasen.naist.jp/hiki/ChaSen/),
the KH Coder(http://khc.sourceforge.net/), and
the Netdraw(http://www.analytictech.com/).
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3-4-2 Morphologic analysis First, utterances
were divided into the morphemes with the
ChaSen and the KH Coder. The morpheme is
the minimum language unit of meaning. Only
nouns were extracted to be analyzed at the first
place.

3-4-3.Calculation of the degree of relationship

between nouns Second, the degree of
relationship between nouns (in an utterance)
was estimated by KH Coder. KH Coder

calculates Jaccard’s Matching Coefficient! as
an index of the degree of relationship between
nouns. KH Coder can also organize some nouns
into category, and calculate the degree Qf
In this

relationship between categories.

research, some nouns were organized into
category.

3-4-5.Drawing graphs Third, the graphs were
drawn with the Netdraw wusing Jaccard’s
Matching Coefficient. In graphs, the strength of
relationship between words (categories) is

shown by the line width.

4. Results

To explore the most important words for
the evolution of discussion, first, we focus on
intercontextual relationships of the extracted
nouns. If our assumption is correct, the
emergent word would be the important word.

Then we will explore the process that the

1 Jaccard’s Matching Coefficient shows the
degree of relationship between nouns. The
formula to calculate this estimate is as follows.
By using Jaccard’s Matching Coefficient, we
can remove the influence of the utterances that
neither specific two words appear.

a(a+b) (a : The number of utterances that
both of specific two words appear. b : The
number of utterances that one or the other of
specific two words appear.)
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emergent words evolved.
4-1. The emergent word To find the emergent
words, following operations were implemented.

First, the network graphs of noun words 1n
each lesson were drawn. Limiting the subject of
the analysis to noun, 1t was possible to explore
effectively important words.

Second, to distinguish between the textual
information and the outside knowledge on the
graph, former one was displaced to the left side
of the graph latter one was done to the right
side. A typical example of the graph 1s shown 1n
Figurel, Figure2, and Figure3. The line width
shows the strength of connection. To capture
the discussion visually, we gathered the words
which have a strong connection.

Third, the graphs of all lessons were
compared to find the words which are

repeatedly. In this research, the three
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criterions for finding the emergent words were
set by the researcher. (a) The emergent words
should emerge across the lessons of the unit.
Graphs show us some noun words which
emerge through the lessons. In the present
research, for example, the nown word “human”,
“connection”, “feeling” are emerged 1n some
graphs. (b) The emergent words should have a
relatively strong connection with the theme of
the
emergent word should connect with the word
“life”. The line width shows the words which

meets this criterion. For example, the known

discussion. In the present research,

word “feeling” 1s emerged through the lessons.
However, it have relatively weak connection
with the word “life” So,

considered as emergent word. (c)The emergent

“feeling” wasn't

word uses to interpret the text, so it should

have a connection with words 1n the text.




Excerpt 1. The interaction where “block ”appeared.

Speaker Addressee Utterance
Teacher _ Students  S.T. said that the set of “Tnochi” is the mountain. The set of “Tnockhi” is the
mountain. Please pay attention to this “of . Does “Inochi of the mountain” mean
“Inochi“which can be found in the mountains? “Znochi” found in the mountains?
KS. Teacher Yes, I think it means the whole mountain. Considring the block of “Tnochi” as the
mountain...the block of “Jnoch " the block...the block...
Teacher KS. The block of “Tnochi”, and?
K.S. Teacher  The whole “Tnochi”.

(Note. Students’ names were shown as their initial letters.)

Excerpt 2. The interaction where “connection” appeared.

Speaker Addressee Utterance
ST. Students [ found three differences comparing “Jnochi of the sea” with “Inochi of the
mountain”. They are simple ones. It’s a sea not a mountain. Taichi is more talkative
than Seiichi, and they know that the “/no..fnochi” of the sea is the big fish.
H.G. ST S.T. now said that the big fish is the “nochi” of the sea, but I think it is not true.

Comparing with the “7nochi” of the mountain, Taichi belives that the...the big fish is
the “Inochi” of the sea, but | imagine the true “Tnochi” is the sea itself. Because
th...the big fish is not the connection of some “Jfnoch/”, I think the big fish is just a
part of the “Tnochi” of the sea.

With these three operations, two emergent
words are identified. One was “block (Katamari
in Japanese).” The other was ‘connection
(Tsunagari in Japanese).”

However, the meaning of the extracted
emerged words in the context has not been
confirmed. To confirm it, we looked into original
context of transcript that emergent words
appeared. Transcript 1 and 2 show that the
words “block”

new idea that the connection of lives also

and “connection” indicate the

means the life. We call the idea as “ecological
thinking.”

In Excerpt 1, Mr. Yamamoto quoted an
utterance of a student and asked students if life
of the mountain means individual, separated
lives. Replying this question, K.S. said that he
consider the block of life as the mountain itself.
He continues that it means life of the whole

mountain. This utterance showed the ecological
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thinking with the expression “block of life.” In
Excerpt 2, students read the textbook (“Umi no
inochi ) for the first time and exchanged their
In this S.T.

expressed his opinion that life of the sea is just

first 1mpressions. sequence,
the big fish. H.G. argued against him that true
life is sea itself. Just the big fish doesn’t mean
the inter-related connection of a variety of lives.
In this utterance, the concept of ecological
thinking was implicated with the expression of
“the connection of other /nochi”

Although the students considered the life
as separated entity in the first lesson, the
ecological thinking was emerged through the
discussion. This shift of the concept of life
the “block”

“connection” discovered with TDM are surely

means emergent words and
indicate important words for the extended
reading.

4-2. The evolving process To analyze the evolving




process, the network graphs which include
extra four aspects of information were drawn.
First one is the category “ecological thinking”
that indicates the emergent words “block” and
“connection” and the related words. Second one
is the name of speaker, which is indicated with
capital letters on the graph. Third one was the
persons whose prior utterances were cited by
the speaker, which is indicated with lower-case.
Forth one was the conversational function of
the speakers’ utterances. The last aspect was
informed by utilizing the discourse marker
(Schiffrin, 1987) as the index of conversational
function. The links between the ecological
thinking and the speaker means that the
speakers used the emergent words in their
utterances. In the same way, the links between
capital and lower-case letters mean that the
speaker (capital letter) mentioned the
utterance of another person (lower-case letter).

Figure 4 and 5 were typical examples of the

graph which show the evolving processes of the
emerged word. These graphs indicate the first
point and the number of times that a person
mentioned the ecological thinking.
Furthermore, the graphs indicate the point
where the emergent words were evolved
through the interaction. For example, Figure 4
shows the interaction where H.G. argued
against s.t. while mentioning the ecological
thinking. We found the process where the
concept of ecological thinking was used as a
basis of his counterargument with the graph
shown in Figure 4. Figure 5 shows the
interaction where the teacher mentioned a
student’s prior utterance (s.m.) which was not
ecological thinking initially and he connected
the utterance with the ecological thinking. We
found the process in which the teacher
extended a student’s speech adding some
paraphrase and words like revoicing sequence

(O’Connor & Michaels, 1993) with the graph
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shown in Figure 5. The polygons show the point
of discussion where the key idea was evolved
through the With
paying attention to polygons in the graph,

dialogical conversation.

researcher will be able to discover the key

interaction where important idea was

constructed dialogically.

5. Conclusion and Implication

We found the method we developed can be
used to explore (1) intertextual relationship
between the textual information and the

(2

relationship between contents of discussion

“outside” knowledge, intercontextual
across lessons, (3) the emerged word which
plays pivotal role in evolution of discussion, (4)
discussants who contribute to the evolution. It
indicates TDM method can help the qualitative
discourse analysis, which has been analyzed
intuitively and implicitly by expert researchers,
in more explicit way. It also allows us to
compare outcomes obtained from similar
settings because even other researchers can
employ same procedure.

To establish the method, we should
examine the validity and reliability through
further application to a variety of dataset.
Although many tasks are remained, the
preliminary but successful application of TDM
would show us a new way to discourse analysis

in the era of accountability.
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INTRODUCTION

# OBJECTIVES

To propose a process model of acquiring argumentative skills of
Japanese college students.

# MAIN RESULT

Through a 4-week debate training, 100% of the participants
improved their subordinate skills and logical structure. Their
developmental stages were revealed.

= AGENDA

Method, Results, Discussion and Conclusion
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KEY POINTS: Method

E PARTICIPANTS

20 freshmen (M=6, F=14) who had not experienced special debate
training. The average age was 19.7(SD=5.8).

# SESSION

Debate training over a period of 4 weeks from June 2005, 5 days a
week, at lunch time (45 min) and evening (3 hours).

& PRE&POST TEST

2-min speech about 2 themes; on capital punishment and on
smoking. Questionnaires & Interviews.

B ANALYTIC SCHEME

Divide argumentative skills into several subordinate elements.

-

2. Develop argument patterns by using above elements and the
whole logical structure.

2 MAJOR INPUTS & FUNCTION

the participants experienced and acquired through the session
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RESULT 1:
ARGUMENT PATTERN

A1 Logically Organized Model
A Advance Model A2 Logically Expanded Model
Fair Model

B Incompletion Model

A3

B4 Narrow-Reasoning Model
B5 Limited-Reasoning Model
B6

Poor-Reasoning Model

C7 Aimless Model
C Deficiency Model Ccs
C9 Chat Model

Reasonless Model

The pattern of change

pre test post test N(%)
A1 A A1 1 (100%)
A3 s A1A3 | 6(100%)
B4 s A2 1 (100%)
85 s A1 2 (33%)

B4/BS 4 (87%)

86 A3 2 (50%)

3  B4/B6 2 (50%)

c7 ___»  A2IA3 2 (40%)

c7 3 (60%)

_a A1A2IA3 | 8 (62%)

cs * B4/B5/B6 | 4 (31%)

1 cs 1( 8%)

co A1/A3 2 (50%)
> B4/B5 2 ( 50%) i

RESULT 2:

Qualitative component for persuasion

. Tounderstand the diversity of value and
- widen one's sphere of knowledge

| To frame one’s own idea

-~ To frame one's own idea, putting other’s
. thoughts and information together

- | To frame one’s own idea, arranging for
. | predictable refutation
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Pattern change

OPRE TEST
®POST TEST

C9 C8 C7 B6 B5 B4 A3 A2 At

Developmental Process of Reasoning

=3r:tei=8 W All arguments logically lead to conclusion Intrapersonal

537\l W Several arguments linked, organized o)
E4r-Yei3kN [C + R + E] + expected refutation
Joint
Bl [C + R + E] + examples & data construction
BT (C + R + E] + diversified viewpoint el
(37Xl [C + R + E] + more reasonable
XM [C + R + E] Iawigperiond
one
STAGES [oRa:!

Qualitative Change of Level 4
case 1:Reasonability

| agree with CP, but | can’t say that clearly. Because CP isn't
used in Australia.

| totally agree with CP. | have two reasons. The first one is
about its deterrence power, and the second one is about
feelings of victim’s family.




case 2:Sociality B

I don’t support smoking. | really hate smoking. Smoking is
just nothing but poison.

I strongly disagree with smoking with two reasons. The first
reason is “unhealthy”. The second one is “waste of money”.

case 4:Multi-directionality

| definitely oppose smoking. Because smoking has no merit.

| can't decide whether smoking is bad or not. | think smoking is
just a bad thing. But it may be important for people who want to
smoke to do so, as the refrain way cause stress which may
lead to other diseases.
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case 3:Relevancy

Smoking (1)damages the smoker’s health and (2)passive smoking has bad effect
on the surrounding people. In addition, (3)because of its addictiveness, smokers
smoke more, which worsen their health in a vicious circle. (4)Especially it's very
bad if a pregnant woman is around the smoker.

POST TEST
Smoking (1)damages the smoker’s health and (3)b

of its addict ,
smokers smoke more, which worsen their health in a vicious circle. In addition,
passive smoking has a bad effect on the surrounding people. {4) Especially it's
very bad if a pregnant woman is around the smoker.

CONCLUSION

# SUMMARY OF MAIN POINTS

All participants improved their skills
A developmental process of reasoning found
prediction of refutation is the key for the most persuasive argument

B FUTURE
Function as community of practice
Longer and more specific experiment
Cultural differences
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