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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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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
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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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2.2 Application

1A} A=Let DR RR| 2 2AF A= K tisto]l wof 72
2 A gie AL, AAIE Aot a4t oAy
< K gistol] ch 1 Ql= ofld] wAL 4085 ZAsHien,
Aol s Folshr] g2 2982 AQst, &5 A
7 tidez ob] wAb 3872 A5t

AMAl= K dfete] A+t w&vd S0 20174 1817
o 2517] uY M=oz Rlegstct. 7|7k 1554 11y
golon, 1sP]= 20179 34 295 63 149714] 4
giatal, 23817]= 20179 89 28YEE 20179 12€ 8Y
7FR] Z1e85Att. 1AF Atet UR7IA] 2 ofas 3AIRPA A~
A AlSYstAnt W& 2O JiAE z2 Yy 7]
9t TPACK w8 =2 7580 2 Table 31} At} H49] o
2492 Slalol weke REg AolE e FEe 1 o

Toh S5 AL,

2.3 Evaluation

g Yy sksof tieh of2iEa Wl o8] WA H]
20 15 A=(36.8%)50} 23 Ao 2143t 2O e}
HEH10.53%). T22% 4A) 2 299 o2 Ll o]
B WA 15 2ot 22 &S uglon) ot o
7oz UEpth 1A} d=ojlie 22 a3s AAtshe 27d
o ot 552 ARESHoF ZA| 3oLt 24T A oM =
3H-S AlRlst 109] ofl5] WAKH26.32%)= £~ e &5t
ol 2232 VWY O oj2igg Wi 4T waket
Z2 0385 AR5t O olges Ae ofH] wALE P
ExfetFer, o8-8 L) Qo] E3ith 1xF A=
Az watof] 22 IiRS HEet U AAlsk= Ao o
g5 LZOH, 271 Azojlie wifo) £ 2ol ofy
&2 2. 2ol Wel Ve o= Algefold 22
T8-S TE7] BOlSHR|TE =0, o, =], Ao
oF Zo] QIZAfe], Atejifeh witofjA= of8] wAPE 22
AP waks 55k O offiES =771AL ATk 241 A
=ofle 1AF Aw=9f th=A] TPACKO] J7dH ofB] wAtS
ATE 5 QY. oY) WAl AFAR|Y] & 7HsAd)

A Tolell, A SAIZ ShAsts L2 e

2olo] A7 4o ATex| ot ofje} WA HEY
=2 Tojsjo] AINE BEslo] Y2 Yo, YA ¢

dsll= o] wAPt &R

Sk EE 4 ARl ZNIOR T2 TRl JNE 42

|ru

w2 2k SYoH, 1AF ARt 2R) A=ojM= TKojIA
olfE= Fix ol¥] WAL fastal, TCK, TPACKS] g
of ol2e2 = ofw] wA TPACKO] &/ ofH] WA}
LHERRTE. SEAIRE TPKof et 82 dmE & glolch
of8] At} Y AlEQhS AW R, o] wAks T2 Iy
= Ted] AAoly dS Bofre &l B 2
ARERE 427t Wkt ol2ieh T2 IX} Ak} 2AF Aol
A R LERETE ofld] mAks % AR 2 Aol et
dgol F53t0], 2] S0 WA e 2ASH
1 FZshe AP FESITE O TK, TCKE 9745
ARITE, TPKO] &/do] o] FojA|A] ¢fotA TPACKZ7HA] g
ste Ol ol2tg2 2Tty AZHT) mebA o] ARt
TPKE 2217171 et Wh&<] Befo] Basits ZlS &
AL 4 AU 27t AF0|A LER ofjd] WAL of2 g2
Table 49} 2t}

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)
3. Third cycle

3.1 Development
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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)

3.3 Evaluation
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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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