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[Abstract]

This study verified the effects that a programming-based TPACK education program, through
design-based research on TPACK, had on pre-service teachers. The research subjects were pre-service
teachers attending teacher training at a university in Korea, and 129 control groups and 126
experimental groups were recruited through lectures. The treatment used a TPACK educational program
developed in a design-based study (Kim & Lee, 2019). A TPACK test tool developed by Park and
Kang (2014) was used. The test results were analyzed via independent sample t-test and paired sample
t-test. The results show that the programming-based TPACK education program (first cycle) was only
effective in improving TPK and TPACK, but an effective educational program was developed to
improve PCK, TCK, TK (second cycle), PK (third cycle), and CK (final cycle). This design-based
research therefore confirmed the development of a programming-based TPACK education program that

was effective for improving the TPACK of pre-service teachers.
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I. Introduction
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II. Related Works
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Fig. 1. Programming based TPACK Education Model[19]
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Fig. 2. DBR Research procedure in Kim and Lee(2019)[20]
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Table 1. Programming based TPACK education program

Programming
based TPACK
Model”

Content

Analysis Analysis of Problem in subject|1, 3

Investigation of programming 5 9
environment !
Investigation of TPACK 4, 9
Investigation of programming- 9

based TPACK class
Investigation of curriculum 3,5

Investigation

Design of TPACK lesson based

Design . 1,2 3,4,5, 8
on programming
Application | Microteaching 7
. Reflection 3,4,5 6,8 9
Evaluation

Elaboration of lesson & Feedback| 1,23 45 6,8

"1. Brainstorming; 2. Design of lesson with programming:;
3. Investigation of curriculum; 4. Investigation of TPACK model:
5. Investigation of programming environment;

6. Reflection of lesson: 7. Microteaching:

8. Collaboration; 9. Investigation of class example
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o _ Final Exp. |TP(Final)
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3. Test Tool

m2 oY 7|9k TPACK w-g m2 340 gale 7%
517] 9J5to] o] wAte] TPACKS A5t AL e 12
28si9itt,.  TPACK 7ZAF &= Mishra and
Koehler(2006)7} 7§&¥stal, Chai, Koh and Tsai(2013)

Table 2. Treatment of experimental group in DBR

Note. TP(n): Programming based TPACK education program(cycle)
TI(n): ICT based TPACK education program(cycle)
Exp.: Experimental group, Con.: Control group

7h Efgeet Al e g A5 TPACK HAF =415 2=
=oPs wigol Sl BfgEE ASeh AAb ol
[10123][24]. 9712t Z3"82(2014)9] A-ofiA= TPACK
A B0 B S HEsP] flsto] AR} £ gh=ol
2 W5t Fevt AR A 891 245 F31] Bide

Week First cycle Second cycle Third cycle Final cycle
1 Analysis of Problem in Analysis of Problem in |Analysis of Problem in Analysis of Problem in
subject subject subject & Lesson design subject & Lesson design
Investigation of Investigation of Investigation of Investigation of
2 programming programming programming programming

environment environment

environment environment

Investigation of
3 programming
environment(2)

Investigation of
programming
environment(2)

Investigation of
programming
environment(2)

Investigation of
programming
environment(2)

Investigation of
4 programming
environment(3)

based program

Investigation of lesson

Investigation of lesson
based program

Investigation of lesson
based program

Investigation of TPACK

Investigation of lesson

Investigation of lesson Investigation of lesson

> based program(2) based program(2) based program with remix
6 Investigation of Investigation of TPACK |Investigation of TPACK Investigation of TPACK
TPACK class
7 Investigation of curriculum|Investigation of Investigation of Investigation of
TPACK class TPACK class TPACK class
8 Problem definition in Investigation of Investigation of curriculum |Investigation of curriculum
subject curriculum
Design of TPACK lesson |Investigation of Investigation of curriculum |Investigation of curriculum
9 based on programming curriculum based on based on programming based on programming
programming
Design of TPACK lesson |Investigation of Investigation of Investigation of
10 based on programming(2) |programming-based programming-based TPACK |programming-based

TPACK class

TPACK class & Lesson
design

class & Lesson design

1 Program design

Design of TPACK lesson
based on programming

Design of TPACK lesson
based on programming

Design of TPACK lesson
based on programming

12 Microteaching Program design

Program design Program design

13 Microteaching(2) Microteaching

Microteaching Microteaching

14 Lesson Reflection Lesson Reflection

Lesson Reflection Lesson Reflection

15 Elaboration of lesson Elaboration of lesson

Elaboration of lesson Elaboration of lesson

Nete: Highlighted session have been improved through DBR
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Table 4. TPACK test tool for pre-service teacher

Factor Cronbach a | Items

Content Knowledge(CK) .807 4
Pedagogical Knowledge(PK) .895 7
Technological Knowledge(TK) .907 4
Pedagogical Content Knowledge(PCK) .880 6
Technological Content Knowledge(TCK) 843 3
Technological Pedagogical Knowledge(TPK) 919 6
Technological Pedagogical Content 959 3
Knowledge(TPACK) '

Total 36

4. Participants

2 ATOINE K ghalel] chin 9 o] @ALE AT
o2 Asigth. ARt K cisol £ 7o) Zole
Adetol A3 T 54 Aoke RSl AT ohy
oAl ALt ARJof et Y& dgstal, Aol 525t
+ o] AR Oies AeS Aleshitt. A+tof Ao
3t ofl¥] AR & 2555801, A AT 1269, A A
£he 129%0]%ich. A7 Tkl S22 Table 59f 7k

Table 5. Characteristic of participants
Number of Pre-service teacher(%)

Gender

DBR | Group Male Female Total
First | Con. 4 (21.0) (79.0) (100.0)
cycle | Exp. 9 (47.0) 0 (53.0)| 19 (100.0)
Second | Con. 29 (65.9) 5 (34.1)| 44 (100.0)
cycle | Exp. 10 (26.3) 8 (73.7)| 38 (100.0)
Third | Con. 20 (43.5) 6 (56.5)| 46 (100.0)
cycle | Exp. 21 (42.9) 8 (57.1)| 49 (100.0)
Final | Con. 11 (55.0) 9 (45.0)| 20 (100.0)
cycle | Exp. 9 (45.0) 1 (55.0)| 20 (100.0)
Grade

DBR | Group Fresh | Sopho Junior | Senior Total

man | more

First | Con. |[11(58.0)| 5(26.0)| 3(16.0)] 0(0.0)| 19 (100.0)
cycle | Exp. | 3(16.0)|8(42.0)| 7(37.0)| 1(5.0)| 19 (100.0)
Second| Con. | 9(20.5)(25(56.8)|10(22.7)| 0(0.0)| 44 (100.0)
cycle | Exp. |14(36.8)|9(23.7)11(28.9)| 4(10.5)| 38 (100.0)
Third | Con. |11(23.9)12(26.1)|20(43.5)| 3(6.5)| 46 (100.0)
cycle | Exp. | 7(14.3)|18(36.7)|21(42.9)| 3(6.1)| 49 (100.0)
Final | Con. | 1 (5.0)]5(25.0)| 7(35.0)| 7(35.0)| 20 (100.0)
cycle | Exp. | 0 (0.0)|6(30.0)|10(50.0)| 4(20.0)| 20 (100.0)

5. Analysis
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IV. Results

1. First Cycle

AP ZAALOlIA] ofje] WAl TPACKS A BT A9 4
THM= 3.31, SD= .59)1} BA| A M= 3.03, SD= .48)
TRt Afol7F UEHIA] 9kth = -1.56, p= .13. 5I9]
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ICT 719k TPACK -5 m2 o] T2 ofd] wAte]
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2 Jojujstytk = -5.18, p< .01. ESH 2E 51y Q9l
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= .27), CK(t= -1.04, p= .31), TPK(t= -1.69, p= .11),
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