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Characteristics of Argumentation in Science Instruction Using Internet
Messenger: A Case of Scientifically Gifted Students in Apprenticeship

Goeun Lee*, Seung-Urn Choe, and Chan-Jong Kim

Department of Earth Science Education, Seoul National University, Seoul 151-742, Korea

Abstract: Scientifically gifted students’ argumentation characteristics in science instruction using the internet messenger
was investigated. Participants in this study were five 9th grader in middle school in Seoul. They attended a program
offered by the Science-Gifted Education Center, Seoul National University. Internet messenger (instant messenger) was
used for instruction, and data were collected by saved messages. Toulmin’s argument model was used as a tool for
analyzing students’ argumentation, and the argumentation patterns were categorized by sequence of argument operations.
The results showed that in case of learner-centered instructions, there were lots of relatively higher-level argumentations
appeared. On the contrary, teacher-centered instruction ended up with few or lower-level argumentation. Also there were
four types of argumentation patterns emerged throughout the whole instructions. Findings suggest that the development of
an instruction models and the selection of an appropriate topic be necessary for promoting the interaction between teacher
and students as well as enhancing the students’ ability of argument.
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Table 1. Argument operations code (Revised after Toulmin, 1958)
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CODE
Argument Contents
operation Teacher Student
Data tD sD The facts that those involved in the argument appeal to in support of their claim
Claim tC sC The conclusion whose merits are to be established
Warrant W W The reasons (rules, principles, e.tc.) that are pr.oposed to justify the connections between
the data and the knowledge claim, or conclusion
Backing B B Bas%c assumptions, usually taken to be commonly agreed that provide the justification for
particular warrants
Request tRe sRe The questions that are raised during the discussion
Rebuttal R sR The conditions when the claim will not be true
Qualifier Q sQ The conditions under which the claim can be taken as true; they represent limitations on

the claim
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Teacher's Argument
Operation

Student’s Argument
Operation

Request Q Claim

Warrant, Backing, Qualifier, Backing
(High level argument is accompanied by these)

Fig. 1. Argument operation symbol.
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Table 2. Type, topic, and students’ action in each lesson

Lesson Type Topic Students’ action
1 Lecture Orientation * Response passively
Di i . . .
2 1seussion The earth’s rotation » Ask question about teacher’s explanation
Lecture
3 Discussion Physical quantities of earth, moon, and  « Participate in the problem solving
Lecture sun process, Suggest their idea
Discussion * Presentation on their work
4 How to derive the AU « Suggest their idea about other students’
Lecture
work
5 Studentsy pres entation Halley’s method of deriving the AU * Presentation on their work
Discussion
6 Students’ presentation How to determine physical quantities of e« Explain their calculation,
Discussion Lecture planets * Answer the teacher’s question
*» Ask question about teacher’s explanation
7 Lecture Dark matter « Presentation on their work
Students’ presetation Determine mass and orbit of planets * Suggest their idea about other students’
work
Estimate the orbital period by drawing .
8 Lecture graph with EXCEL program Response passively
9 Lecture Kepler’s laws * Response passively
* Suggest their idea about teacher’s
10 Discussion Calculate mass and orbit diameter of the explanation
Lecture planet of GJ436 * Suggest their idea about the analysis of
data
Discussion

Lecture

Analysis of component ratio of the planet « Ask question about teacher’s explanation
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Fig. 2. Argument Operation frequency through the 11 lessons.
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Table 3. Argument operations in each lesson
Lesson
Argument Total
operation 1 2 3 4 5 6 7 8 9 10 11
sD 1 2 4 1 8
sC 13 2 3 5 6 14 6 49
sW 1 1 3 4 9 18
Student sB 4 4
sRe 4 1 1 3 9
sR 4 3 1 2 2 1 13
sQ 2 1 1 4
tD 2 1 1 4
tC 2 2 1 1 1 7
tW 2 7 5 1 5 20
Teacher B 1 1 2
tRe 8 2 1 5 2 10 1 2 31
tR 1 1 1 1 2 6
tQ 1 1 4 6
Lesson 1 Lesson 8
sD sD
16 16
sQ 12 sC sQ 12 sC
8
4 4
0 0 d
sR sW sR sW
sRe sB sRe sB
(no argument operation)
Fig. 3. Student Argument Operation during teacher-centered lectures.
Lesson 6 Lesson7
sD sD
16 16
sQ 12 sC sQ 12 sC
8 8
4 | 4
N 0
sR sW sR sW
sRe sB sRe sB

Fig. 4. Student Argument Operation during student-centered lectures in which student give a presentation, discuss their work.
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Lesson 3
sD

sQ sC

sR sW

sRe sB

Fig. 5. Student Argument Operation during teacher-student discussion.
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Fig. 6. Argument operation sequence type 1.
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Fig. 7. Argument operation sequence type 2.
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