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[Abstract]

As the importance of technology in education has increased, TPACK research has been actively
conducted to promote the use of technology in class. However, due to the functional limitations of
technology, the pre-service teacher had difficulty in using technology in class. Therefore, in this study,
we have been studying the introduction of the programming language as a technology tool of TPACK.
Using design-based research as a research method, we repeatedly developed an educational program,
applied to pre-service teachers, and evaluated the effectiveness of the program. In the first study,
pre-service teachers had difficulties in programming learning. To solve this problem, programming-based
instruction and curriculum analysis were supplemented by educational programs. In the second study,
pre-service teachers felt difficulty in using programming in teaching-learning, thus improving instruction
design and reflection. The third study enhanced the programming development environment search to

supplement programming learning and utilization.
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I. Introduction
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II. Design Based Research (DBR)
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III. Development of TPACK Education
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4. Results

1. First cycle

1.1 Development
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Table 1. Programming based TPACK education program
(First cycle)

Elements of
Cycle Content programming
based TPACK"
Analysis| Analysis of Problem in subject 1,3
Investigation of programming 5
Investig| environment
ation Investigation of TPACK 4,6
Investigation of curriculum 3
Design Design of TPACK class based 128
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ApPhCGt Microteaching 7
ion
Evaluati| Instructional criticism 3,6,8
on Elaboration of class & Feedback 1,2,6,8

*1. Brainstorming; 2. Design of class with programming;

3. Investigation of curriculum; 4. Investigation of TPACK

model: 5. Investigation of programming environment; 6.

Reflection of class; 7. Microteaching; 8. Collaboration
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Table 2. Difficulties of Pre-service Teachers in Class
Design(First cycle)

TPACK e . . o
domain Difficulty in class design N(%)
TK Programming learning 7(36.8%)
TK Design of program for class 7(36.8%)
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curriculum and subject

2. Second cycle

2.1 Development
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Table 3. Improved education program (Second cycle)

Elements of
Cycle Content programming
based TPACK"
Analysis | Analysis of Problem in subject 1,3
Investigation of programming
environment
L 5,9
*[nvestigation of program
based on subject(curriculum)
Investi Investigation of
estg programming-based TPACK 9
ation
class examples
Investigation of TPACK 4,6
Investigation of curriculum
*Investigation of curriculum 3
based on programming
Design Design of TPACK class based 128
on programming
Applicati Microteaching 7
on
Evaluati | Instructional criticism 3,6,8,9
on Elaboration of class & Feedback 12,689

* 1. Brainstorming; 2. Design of class with programming:
3. Investigation of curriculum; 4. Investigation of TPACK
model; 5. Investigation of programming environment; 6.
Reflection of class; 7. Microteaching; 8. Collaboration; 9.
Investigation of class example
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Table 4. Difficulties of Pre-service Teachers in Class
Design (Second cycle)

TPACK e . . o
domain Difficulty in class design N(%)
TK Programming learning 4(10.53)
TK Difficulty of Prog.ram Design 13(34.21)
and Implementation
Difficulties in developing
TCK programs suitable for the 10(26.32)
curriculum and subject
TPACK L|m|tat|on§ of the 3 (7.89)
programming language
Improve ability to design 5(13.16)
etc. lessons(TPACK) ’
None 9(23.68)
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Table 5. Improved education program(Third cycle)

Elements of
Cycle Content programming
based TPACK"
Analysis | Analysis of Problem in subject 1,3
Investigation of 59
programming environment '
Investig InvestigatiQn of
; programming-based TPACK 9
ation
class examples
Investigation of TPACK 4,6
Investigation of curriculum 3
Design Design of TPAFK class based 128
on programming
Applicati Microteaching 7
on
Evaluati | Instructional criticism 3,6,8,9
on Elaboration of class & Feedback 1,2,6,8,9

* 1. Brainstorming: 2. Design of class with programming;
3. Investigation of curriculum; 4. Investigation of TPACK
model: 5. Investigation of programming environment; 6.
Reflection of class:; 7. Microteaching: 8. Collaboration; 9.
Investigation of class example

3.2 Application
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Table 6. Difficulties of Pre-service Teachers in Class
Design (Third cycle)

TPACK e . . o
domain Difficulty in class design N(%)
TK Programming learning 3(6.67)
TK Difficulty of Program Design 8(17.78)
and Implementation
Difficulties in developing
TCK programs suitable for the 2(4.44)
curriculum and subject
TPACK Limitations of the programming 3(6.67)
language
Improve ability to design
lessons(TPACK) (111
etc. Interest |r.1 programming-based 6(13.33)
class design
None 10(22.22)
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Table 7. Programming based TPACK education program
(Final)

Elements of
Cycle Content programming
based TPACK"
Analysis | Analysis of Problem in subject 1,3
Investigation of programming
environment 59
*Program Development with !
. Remix
Invgstlg Investigation of
ation programming-based TPACK 9
class examples
Investigation of TPACK 4,6
Investigation of curriculum 3,5
Design Design of TPACK class based 128
on programming
Applicati Microteaching 7
on
Evaluati | Instructional criticism 3,6,8,9
on Elaboration of class & Feedback 1,2,6,8,9

* 1. Brainstorming: 2. Design of class with programming;
3. Investigation of curriculum; 4. Investigation of TPACK
model: 5. Investigation of programming environment; 6.
Reflection of class:; 7. Microteaching: 8. Collaboration; 9.
Investigation of class example
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