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ABSTRACT. This study explore characteristics of teaching orientation and pck of science teachers in online-offline mixed
learning environment. Data consisted of open-ended survey, semi-structured interview, class observation, field notes from 12
science teachers. We categorized teaching orientation considering both science education goals and science teaching-learning
orientation. There were 8 different teaching orientations such as ‘understanding science concepts-lecture centered’ ‘construct-
ing science concepts-inquiry based’ ‘applying science concepts and inquiry-inquiry based’ ‘applying science concepts and
inquiry-lectured centered’ ‘analyzing and judging science information-inquiry based’ ‘developing scientific attitude-inquiry
based’ ‘developing scientific attitude-lecture centered’ and ‘developing perception of interrelationships among science, tech-
nology, and society-inquiry based’. Teachers with inquiry based teaching-learning orientation seemed to have knowledge of
science curriculum specific to online learning environment for student inquiry. While teachers with ‘understanding science
concepts-lecture centered’ teaching orientation appeared to have questioning strategy of checking student understanding and
strategy of repeating a lecture, teachers with ‘constructing science concepts-inquiry based’ teaching orientation appeared to
have knowledge of instructional strategies to perform online group activities targeting student construction of knowledge and
to replace face-to-face group activities with virtual experiments and individual experiments. While teachers with ‘understand-
ing science concepts-lecture centered’ teaching orientation did not show knowledge of student science learning, teachers with
‘constructing science concepts-inquiry based’ teaching orientation appeared to have knowledge of student difficulties in
inquiry based learning.
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Table 1. Background information of participant teachers

Teacher  Affiliation Major  Teaching Years Education
A High School ~ Chemistry 35 years PhD
B Middle School  Physics 15 years PhD
C  Middle School ~ Chemistry 24 years Master
D  Middle School Chemistry 9 months Master
E  Middle School Chemistry 4 years Bachelor
F  Middle School Chemistry 4 years Bachelor
G High School ~ Chemistry 9 years Bachelor
H  Middle School Chemistry 1 year Bachelor
I Middle School Chemistry 1 year Bachelor
J  Middle School  Physics 3 years Master
K High School Earth Science 9 months ~ Bachelor
L High School Physics 3 years Bachelor
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Table 2. Class observation
Teacher  Class observation Topic
A 1 online class Inquiry of Science in life
B 1 online class Planets and Universe
C 1 online class Motion and Energy
D 1 online class Science and My future
1 recorded class Light and Waves
E 3 recorded classes Light and Waves
F 3 recorded classes Properties of Matter
G 3 recorded classes Redox Reaction
H 2 recorded classes Phase Changes of Matter
I 2 offline classes Composition of Matter
I 1 online class Disasters, Catastrophes,
1 recorded class and Safety
K 3 recorded classes Biodiversity and Conservation
L 3 recorded classes Force and Motion
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Table 3. Teaching orientation and PCK components in online-offline mixed environment
Teaching Orientation PCK component
Goal for Science ~ Teachingand Teacher Knowledge of Knowledge of Instructional Knowledge of Knowledge of
Education Learning Curriculum Strategy Student Understanding ~ Assessment
. - Questioning strategy for
Understanding Lecture Teaching materials for student learning
science d GK,L = ) . L . i
concepts centere science concept learning - Lecture strategy in online

learning environment

- Reorganization of science

curriculum for student

- Learning task elaboration

strategy for student construction
of science concepts

- Activity selection and imple-

Assessment
methods for

mentation strategy for student
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Cons.tmctmg ) A,B,C, science inquiry in in online leammg environment doing science inquiry student inquiry
science Inquiry based D, E, F, online-offline mixed - Teacher-student interaction - . . process and
. . in online learning .
concepts G H,1,J] learning environment strategy and student-student - product in
) . ; . environment - .
Science - Online platforms for interaction strategy for student online learning
concept particular topics construction of science concepts environment
learning in online learning environment
- Implementation strategy of
science experiments in online
learning environment
- Reorganization strategy of
] Science curricular learning tasks for applying Student motivation and Assessment
Inquiry A,B,C, materials for daily life science concepts to our life interest when applying methods for
Applyin based R Y - Selection and implementation  science concepts to our student inquiry
ppiying examples . h ! 1
science strategy of science reading and life presentation
concepts and writing activities
inquiry Sci cul Student motivation and
Lecture eience curreuiar | Lecture strategy for daily life interest when applying
K,L materials for daily life 2 -
centered examples of science concepts  science concepts to our
examples life
Science curricular - Activity selection and imple-
materials for student mentation strategy for particular
Analyzing and judging Inquiry based G analysis of scientific information analysis
scientific information d"%Y information in - Lecture strategy when student
online-offline mixed activity is inappropriate in
learning environment online learning environment
Student motivation
Science curricular Activity selection and and interest when doing
Inquiry based  E,I  materials for student implementation strategy for scientific inquiry and
scientific attitude student scientific attitude using various online
Developing platforms
scientific attitude Student motivation
Lecture Science curricular Lecture strateey for student and interest when
L materials for student A gy identifying usefulness
centered L . scientific attitude . PR
scientific attitude of science and daily life
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Developing percention - Media contents for
of inteprre%altjionslllji s particular scientific issues Scientific issue selection and Student motivation
PS " Inquiry based ] - Online platforms for ~ implementation strategy for and interest for real

among science,
technology, and society

student investigation and student group discussion
group discussion

life scientific issues
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