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ABSTRACT. The purposes of this study were to analyze instructional strategies of science teachers, science teachers' ori-
entations toward science teaching by the reason which instructional strategies was used in middle school science classes, and
the relations among PCK elements for suggesting a direction of improvement of PKC models. For this purpose, we selected
three of middle school teachers as participants who had various teaching experience periods. Semi-structured interviews and
classroom observations were gathered for data. From the data collected, we analyzed the type of instructional strategies of
science teachers. On the base of these, we identified characteristics of the teachers' orientations toward teaching science. From
the reason that instructional strategies was used, we could ascertain that knowledge of science curriculum and knowledge of
students' learning which was component of PCK crucially affected instructional strategies of science teachers. Therefore we
assured that analysis of practical instructional strategies of science teachers that showed through science instruction was the
most effective method that could find out science teacher's orientation of teaching science internalized, and that knowledge
of science curriculum and knowledge of students' learning was the basic component of PCK that formed instructional strat-
egies of science teachers. On the basis of the result, a necessity for improvement of PCK models was presented.

Key words: Science teacher, Pedagogical content knowledge, Instructional strategy, Orientation toward science teaching, PCK
model
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Table 1. The characteristic of Instruction Associated with Different Orientations to Teaching Science

Orientation Characteristics of Instruction
Teacher introduces student to the thinking processes employed by scientists to acquire new knowledge. Students
Process . . L . e .
engage in activities to develop thinking process and integrated thinking skills.
Lo Students are challenged with difficult problems and activities. Laboratory work and demonstrations are used to verify
Academic Rigor . . . . .
science concepts by demonstration the relationship between particular concepts and phenomena
Didactic The teacher presents information, generally through lecture or discussion, and questions directed to students are to
hold them accountable for knowing the facts produced by science.
C Students are pressed for their views about the world and consider the adequacy of alternative explanations. The
onceptual Change

teacher facilitates discussion and debate necessary to establish valid knowledge claims.

Students participate in ‘“hands-on” activities used for verification or discovery. The chosen activities may not be con-

Activity-driven

ceptually coherent if teachers do not understand the purpose of particular activities and as a consequence omit or
inappropriately modify critical aspects of them.

Discovery world works during their explorations.

Students-centered. Students explore the natural world following their own interests and discover patterns of how the

Project-centered. Teacher and students activity centers around a “driving” question that organizes concepts and prin-
Project-based Science ciples and drives activities within a topic of study. Through investigation, students develop a series of artifacts (prod-

ucts) that reflect their emerging understandings.

Investigation-centered. The teacher supports in defining and investgatigating problems, drawing conclusions, and

Inquiry assessing the validity of knowledge from their conclusion.
Learnig community-centered. The teacher and students participate in defining and investigating problems, determin-
Guided Tnquiry ing patterns, inventing and testing explanation, and evaluating the utility and validity of their data and the adequacy

toward their independent use of them.

of their conclusions. The teacher scaffolds students' efforts to use the materials and intellectual tool of science,
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Table 2. Participants' information
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Teacher A B C
Items

Gender Female
Age Early 40's
Major Earth science®

Teaching 11 years
Experience

Female Female
Middle 30's Late 20's
Earth science® Earth science®

11 years 2 years

*Master degree
*Undergraduate degree
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Table 3. The Title of Classroom Observation Lesson

Textbook K (teacher A)

Textbook G (teacher B, C)

[ Boiling Point and Melting Point
1. How can we distinguish among substances?
2. Do All materials change their states is in the same temperature?

3. External pressure between the boiling point is there any relationship?
4. Which phenomenon can be explained by the boiling point and melting point?

2.1. How do you distinguish between twins?

2.2. Why does become hard, while meat soup is cooing,

[2] Solubility
1. When materials are melted, do they disappear?
2. How much amount of solute dissolved?

3. According to temperature and pressure, how does change solubility of gas?

4. What kinds of dissolving phenomena around us can we observe?

2.4. How do you measure the amount of yogurt?

2.5. How do you measure the amount of sugar?

2.6. What is the reason fleece is lighter than the iron?

2.7. Where is the sugar?

[3] Density
1. What kinds of method are to measure volume?
2. The same volume of material would have the same mass?

3. What kind of phenomena can we explain by density in every day life?

2.9. What kind of dissolution phenomena can we be viewed
in around?

[ teacher A, [ teacher B, I teacher C
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Fig. 6. teacher B's teaching strategy of molecular motion model.
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