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ABSTRACT

This study aims to verify the effectiveness of the programming-based TPACK educational program developed by Kim and
Lee (2019) in improving the TPACK of pre-service teachers. The treatment used ICT-based (control) and program-
ming-based TPACK educational programs (first, second, third, and final cycle) developed through design-based research.
TPACK test tools were implemented pre and post treatment, and the test results were analyzed using ANCOVA. Therefore,
the TPACK of pre-service teachers who implemented the programming-based TPACK educational program was significantly
higher compared to the ICT-based TPACK educational program. Furthermore, through this design-based research, the ef-
fect of the developed final educational program on the TPACK of pre-service teachers was particularly the most outstanding.
Therefore, it can be concluded that the programming-based TPACK education program developed through design-based
research is effective in improving the TPACK of pre-service teachers.

Keywords: TPACK, Pre-service teacher, Design-based research, Programming, Teaching expertise
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E3(M= 3.90, SD=.13)= C(M= 3.27, SD= .15)1t} TPK7}
7t Afol& H Tk p= .02. BFHof| E2, El= C&F £
olgk o)z} EhtA] roe.

TCKE 274 Hatgh AfololA]l f-Jst xpol7} Urebyt
t}, F(4,98)= 4.83, p< 01. A% AA A= E2(M= 3.78,
SD=.15), E3(M= 3.69, SD="14), EA(M= 3.77, SD=15)7}
C(M= 3.00, SD= .15)2t} =2 Aoz Uehgt).

TPACK Ol A2 AL Aol A o] mAbe] 274
& EAHOR §olst Ao|7h hekety, F498)= 298,
p= 02, A AAO| A= BAM= 327, SD=.15)8F C(M=

E 6. ANCOVA 54 Az}

327, SD=.15)5t} 92|51 =gtk

upAjato 2 AA| AAF AHZFE HH, AFS AR A
of|H] WARS] TPACK2 BAH 02 {28t Xjo]7} gl
] 9lch, F(4.98)= 483, p< 01 ARF G olAl El(M=
3.67, SD=".11)} E3(M= 3.77, SD= .10), E4(M= 3.85, SD=
10)7F C(M= 3.23, SD=.10)E.t} 9-o]5}A] =kch oy
WALS] ANCOVA H4] Avfe= <¥ 653} gk

At ZIE TSP olH] aAke] wSolA] 2 e
4 dolE 2g3lH ICT =8 E-8519S fETt o]
WAFS] TPACKO| §-93F ko] o]Fojxitt= AL &

A AL A A ANCOVA
24l A M D M D Miadjusted) SE F i Post-HOC
El 3.09 86 3.54 80 3.56 15
E2 3.05 71 3.68 55 371 15
K E3 325 91 3.70 8l 367 13 277% | 10 | E4>C
E4 3.24 52 3.88 7 385 15
C 3.14 55 3.19 57 3.19 15
El 291 1.07 3.54 67 3.49 17
E2 321 34 3.60 88 3.63 16
K E3 336 82 3.65 7 357 15 2564 | .10,
E4 278 72 3.49 79 355 16
C 278 57 293 66 2.99 16
El 3.65 39 3.87 43 3.88 12
E2 336 56 3.63 43 3.63 12
PK E3 3.75 69 3.91 52 3.92 11 390 | 14 | E3, B4 >C
E4 3.29 49 4.01 61 401 12
C 339 59 3.44 58 3.44 12
El 3.04 84 3.66 76 3.65 13
E2 293 68 3.49 38 3.50 12
PCK E3 3.3 82 3.69 59 367 11 443 | 15 | El,E2, E4>C
E4 2.99 47 383 55 3.83 12
C 293 60 3.3 46 3.14 12
El 3.19 2 3.63 62 362 15
E2 273 93 372 59 373 15
TPK E3 337 1.05 3.94 54 3.90 13 325 | 18 | E3, B4 >C
E4 295 93 385 76 3.88 15
C 255 91 3.4 7 327 15
El 339 64 3.58 67 352 15
E2 3.08 83 372 59 378 15
TCK E3 3.63 79 3.80 60 3.69 14 | 483 | 17 | E2, E3, E4>C
E4 3.03 62 3.77 78 377 15
C 3.03 83 2.8 88 3.00 15
El 3.34 80 377 56 376 13
E2 3.07 95 351 62 353 13
TPACK E3 3.59 85 3.8 44 3.80 12 208 | 11 | E4>C
E4 293 70 3.84 59 387 13
C 3.17 8l 334 66 335 13
El 331 59 3.68 43 367 11
E2 3.06 4 3.61 39 3.63 10
Total E3 347 7 3.80 44 377 10 540% | 18 | EI, E3, E4 > C
E4 3.05 £ 3.8 55 385 10
3.05 54 321 49 33 10
* p< 05
ke p< .01
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