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The Role of Science Textbook

assist in the development of a scientifically and
technologically literate society

provide curriculum balance which stresses fairly
equal proportions of knowledge, investigation,
thinking, and the interaction between science,
technology and society.

Wilkinson, J. (1999).
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Argumentation in Science Education

The importance of argumentation

developing conceptual understanding, making cognitive
processes public, developing investigative competence and
critical thinking, achieving scientific literacy, understanding
the epistemology of science, and understanding science as a

social practice.

Highlighted by science educators

Jimenez-Aleixandre, M., & Erduran, S. (2007).
Newton, P., Driver, R., & Osborne, J. (1999).
Lee, Wu & Tsai (2009)



Argumentation in Science Education

Policy level

to argue with evidence

TIMSS & PISA

the ability to coordinate evidence and claims.

Jimenez-Aleixandre, M., & Erduran, S. (2007).
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How is argumentation quality in middle school science
textbook in Korea, Mainland China, and Taiwan?

What is the pattern of argumentation in middle school
science textbook in Korea, Mainland China, and Taiwan?

What is the pattern of argumentation in middle school
science textbook by difference subjects?






Different
Subjects

Science
Textbook

provide a coding

scheme for

content analysis

Arg.

Arg. &
Science
Learning

I
I
2

Arg. Scoring




Argumentation Theory

Argumentation is the process from data to
claim (Toulmin, 2003).

Argument refers to the substance of claims,
data, warrants, and backings that contribute to

the content of an argument (Simon, Erduran, &
Osborne, 20006).



Toulmin’s Argument Patterns (TAP)
N

-1 Data

D »S0,Q,C
1 Claim ‘
- Warrants Since Unless
©1 Backing W R
1 Qualifiers ‘
~ Rebuttals On account of

B
Toulmin, 2003, p.97



Implications From TAP Studies

appropriated and explicitly taught through suitable
instruction

coding schemes of the qualitative and quantitative
outcomes



TAP scoring
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Figure 2. Sarah, Year 1 versus Year 2



TAP scoring

Hung, Chang & Lin (2008)

correct warrant: Wn (non-warrant), Wp (pseudo-
warrant), Wg (genuine-warrant) .

aspects of rebuttal: Ry, Ry,Rg.
complete of structure

the number of claim






Data Analysis

Most popular middle school science textbook in
Korea, Mainland China, and Taiwan.

Units of analysis: complete paragraphs, questions,
figures, tables, marginal comments, and complete
steps in laboratory or hands-on activity.
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Analysis Example.

Korea Textbook

Grade; 7t
Chapter. Force and Moving

Data: It is difficult to skate
ground.
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Claim: | can move
smoothly on ice
because there is no
friction

Warrant: When we skate on ice
we can move smoothly because
friction between skate and floor is
smaller than ground.



Analysis Example.

Taiwan Textbook

Grade 8%
Chapter 1-1. Material Change

) : , Datal:Glass can be made
Claim: Material change is into devices of different

everywhere in our daily life. shape.

Data?2: Fireworks can be
turned into the glorious
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Data3: The emitting hot
lava when the volcano
erupted.
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