Journal of Korean Society of Earth Science Education PISSN: 2005-5668 eISSN: 2289-0386
16(1); 56~71; April 2023 https://doi.org/10.15523/JKSESE.2023.16.1.56

ORIGINAL ARTICLE

FAH £B TTEM ESTEE 28 I3 oHZAISC]
JIEQAH PCK S4Bt

Exploring Preservice Teachers' Science PCK and the Role of
Argumentation Structure as a Pedagogical Reasoning Tool

Youngsun Kwak

(Korea National University of Education)
ABSTRACT

The purpose of this study is to explore the role and effectiveness of argumentation structure and the developmental
characteristics of science PCK with Earth science preservice teachers who used argumentation structure as a pedagogical
reasoning tool. Since teachers demonstrate PCK in a series of pedagogical reasoning processes using argumentation
structures, we explored the characteristics of future-oriented family resemblance-PCK shown by preservice science teachers
using argumentation structures. At the end of the semester, we conducted in-depth interviews with 15 earth science preservice
teachers who had experienced lesson design and teaching practice using the argumentation structure. Qualitative analysis
including a semantic network analysis was conducted based on the in-depth interview to analyze the characteristics of
preservice teachers' family resemblance-PCK. Results include that preservice teachers organized their classes systematically
by applying the argumentation structure, and structured classes by differentiating argumentation elements from facts to
conclusions. Regarding the characteristics of each component of the argumentation structure, preservice teachers had
difficulty finding warrant, rebuttal, and qualifier. The area of PCK most affected by the argumentation structure is the science
teaching practice, and preservice teachers emphasized the selection of a instructional model suitable for lesson content, the
use of various teaching methods and inquiry activities to persuade lesson content, and developing of data literacy and digital
competency. Discussed in the conclusion are the potential and usability of argument structure as a pedagogical reasoning
tool, the possibility of developing science inquiry and reasoning competency of secondary school students who experience
science classes using argumentation structure, and the need for developing a teacher education protocol using argumentation
structure as a pedagogical reasoning tool.
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Table 1. In-depth interview questions
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