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Abstract

In this paper, we propose the effects of programming—based TPACK educational program on the

pre-service teacher's self-efficacy beliefs for technology integration. For this study, pre-service

teachers who received programming education and TPACK education based on ICT were set as

control group and pre-service teachers who received programming—based TPACK education as

experimental group. In order to observe the change, the pre—service teachers conducted the test tool

to measure the self-efficacy beliefs for technology

integration before and after applying the

educational program. As a result of the study, only the pre—service teachers who received the

programming-based TPACK education showed significant improvement in the self-efficacy beliefs for

technology integration. Furthermore, in the post—test, the experimental group showed a significantly

higher difference than the control group.

Through this

study, it was concluded that

programming-based TPACK educational program is effective in enhancing pre—service teacher 's

self-efficacy beliefs for technology integration.
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WAL H Am 2 Aol thste] A A
frsle] 4 HlAEEAE %‘i}é
2hgsh= B 0= Vet HaEEA el gk 54
9} Q1212 WA} ol HlAEEAE Fdtsh=d] ol
FaIGiT) webs S 7Wde] 93 Hlassas B
T WAk HAEEA e dig Z]’“O] HZOM B 524
Aol Adl= 834 Zapsict [7
W}E}H WARS] HFEREA] A4 9 %‘B- ] %
ATAES WAL oflH] AAbe] H T EA] A4S A7)
Q1gk Wl tiste] EABIGITE AFAES WAL A4 H|
IEEA AAE TFPAIIE WFoR ATE dsd F
Mishra®}  Koehler(2006)= AR  HIAEEA
(Technological Knowledge, TK) W&o] HQAS 7336},
Shulman(1986)¢] Pedagogical Content Knowledge (PCK)9l|
HaE2x A48 ¥338F  Technological Pedagogical
Content Knowledge (TPACK) 28 Aot 10][11]
TPACK @3] PCKell TKE At 21& oA gz
A A 23} w58 2] A(Pedagogical Knowledge, PK), W&
84 %]2](Content Knowledge, CK)& EF & T o5& ¢l
ek, A2 7o) & JL%@I e} Qtox] A gk &g
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o w2, AR ﬂﬂﬂ} ohd € ﬂﬂfoﬂxﬂ 4E:LEHUCJ% e
& o, HlaEEA =l oig wAke] ¢ Vﬁ o] Ao
H, 71E9 ‘:?EE} Wed gah = Ao vEhit)
[161[171[181119]1[20]. wetx HHE 7}E’x1 2] ek wAabe}

ofu] ALl Al iizfﬂJ Y WSS WS, TraYs 5

ol B8 F Y AL A19E wRe DAl 39

49T} 0] F(2017)2 on] wARSH WA} ey
QolE Sgseta ol AW A8T 4 Ak 9P B

o}
7] 918kl TPACKY HA®EEA E7E TRadys =
Z2ads JdseieH2l]. Ed, ZR I

e}

iilau(TPACK Programmmg, TPACK-P)9]
e T
4%6}1, TPACK<] tﬁﬂ% AuEgth 1 43,
Technological Pedagogical Knowledge(TPK)9} TPACK %
2ol &40 Ao et o2 Fole] TPACK-P %
zz o] TPACK Wel= GFS FAN, BE 999 4
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TAE 23] flete YT} o]¥F(2018b)9] ATE F
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WA E TPACK-P ng Tgalo] 4= Xd’f_r"é dihof] x|
FIFE Polr 7] 9Jste] wHA AdH & FAAE 7t

A s

A Aolasit Mgs BAshE TS Wsisini[24][25].
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SRISHARE, AT A ARESH AL =7 AN zlelEs
e SHs) 1 Qg AAL Eolng AT Ans sAsted)
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3 Aot AAE ¢ 6}04 A= Kim and Lee(2018)9] n#
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[I. Related Works

2.1 TPACK

Shulman(1986)2 WAME 7kA&= 539l
wall on, o3k X418 PCKebal A oJsldtH11]. PCKE
CKe9} PK7} &3 A2 024 aAabgk Ay 2202
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o] wrdo] upa} TPACKO.2 wdslglrt. 7]&9] dtael A 7
B U des] WS Tkl A4s ddshs G
o F4jo] AFHAAL, HlAmmA 7} wedgtel] wel ¢ v
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o) wAke] TKE 317171 913 aio] dasirhs ool
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t}13]. Mishra2} Koehler(2006)E Althe] W3lol| ulz} A}
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2.2 TPACK and Self-efficacy
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£ 2gsle], o] arp} HFERAE AFelE o Aokas
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Fig. 1. Overview of Research
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HF AT ooz AAstal, wS 23] uhE SE-TIC]
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AN Fehd R v R i TGE B43(80.95%)°] ©14(19.05%)
BT} gokorm T-PGE o4(76.19%)°] ‘H41(23.81%) H.th B9k
ok PGE BA(47.62%)3 143(52.38%)°] 7<) 7+-& Hl&o|th
Shde 181:d(44.44%) 3} 2813(39.68%)°] thi-i-S xp|5kaL
A em, 43hde Ao] EASHA] Woket shae Al rto] B
WA Axfel w523k vlE-S Btk dH] wAke] AF-E Fet 1k
Zpo| 7} EABIAAINY, frof, =0, Fref, o, 25, ', 35,
B, 78 71E A, S0k Ve T oAl Bxaigion, 54

Aol AFEA Bk

3.3 Survey Instrument
o] WAkl SE-TIE FAsh7] flate] & dAqelAe
Wang, Ertmer, and Newby(2004)ol A 7§8st A =G5 A}
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3.4 Treatment

kAR (2014)e] =2y wse] wEl B4 A7 Azl
w2y, 20y WS db] WAk zlelasylel TS
w2t 34]. EE TPACK & Zga#e] M3 dToix
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AARTH25]1[301[311132]1[35][36][37]1[38]. ¥ AT+ 4
WAL Y HEA WS 918te] 7159 TPACK u& Z=
aReA HAEREA =R ZRIOHYS E=Ystal, ol
uhE ofd] wALe] tﬂﬁ}ﬁ st Stk ME Agelxe &
Aol A 814 @491 TPACKF Z&aejyo] 247} du] wA}
o] Zpotasitel Faks Frhe Alo] ATt weba] 2 <
ol BA AEes xeoey BHEO 712 1CT
718k TPACK W5H(TG) S W o] WARE txao® 44
a3t

B o AX= 2018 89 27U 2018 129 7
A7HA F 1657 B viF 3A1ZH JP= ). PG T-PGE
ZRIHY W] W g3E vlasly] et 2 F A
B EF 7N Z2ROgWs S8silon, 2ARE Vel
2 xgady A 3 S9Ehr] gk We-S Aelsisith
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FARE 2 Ygog 598 JFsGIth PGE 8FAHE
ARG TAE dAdshs 22 2-S gEo] Jdgsigle
™, T-PGE 4ol &8 & e 223 Al E Algeta,
T 7S &8ate] thE RIS Bl HA ] gHA A
78 dl 23E B Ao E A skl

TGe} T-PGE HA==EA =ik zpo]7h EAEH(TG:
ICT =772 &4 &=9), T-PG: &2 7wk =27 2o
(=2HA), 79 Hx (e TAE 4] Hste] 7 A
Aot U, e 501;} | X8E9ek. T-PGE Kim and
Lee(2018a)°ﬂ*1 H st TPACK-P al& 22138 48549
oH[22][23][ 1 A8 AFoA S| T2y S
Yl m—%}ﬂ W—}é}% Aol ofgfgo] BAEGonE
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3.5 Analysis

Ao A= AP AR AR AARIA] ek 7he] Aol 7t
EAel=A ER1sb7] flsto] Al Fdke] AR, ARS- A A3kE
Analysis of variance (ANOVA)E Zaf #4133t =3k 4
k2ol o n|gt zfol7}t EAsl= 799l Bonferroni /\}3 el
4 WS AREStY, Jd ko] Aolg AESith w& 2
TR0 whE o] wabe] WstkE FEaly] flske], HHE AL
A-AL5 AL AE Paired sample t-testS A o]
o} 7o BAS E3lo] TPACK-P & ZE o] on] wA}
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9] SE-TIel| »

[V. Result & Discussion

4.1 The result of pre—service teachers’ SE-TI
by ANOVA in pre-test

AP AR A Al R 3R] 2ol 7L EAjehEA] ERlEr] 9]
ato], ANOVA 45 AAskgdeh 4 23, TG (M= 3.152,
SD= .544)¢} PG (M= 3.226, SD= .594), T-PG (M= 2.945,
SD= .580)= FAYo= %QHW zfol7} EASHA e,
F(2, 60)= 1.362, p= .264. °|& 3 AV Al A TGS}
PG, T-PG2| SE Tl ﬂu}% AL #oled 4= 9lom, Paired
sample t-test&

At

4.2 The result of pre-service teachers’ SE-TI
by ANOVA in post-test

theo 7 ALE ZAlolA SE-TI 232 ANOVAS 3 &
ASTh AR AR A = T-PG7F 718 WESIAIRE, AR AL
oME TG (M= 3.393, SD= .596)9} PG (M= 3.432, SD=
455) B T-PG (M= 3.834, SD= .445)9] SE-TI7} 7V =
& AoE etk w19 A Jee FAH R fofng A}
°|7} EAlsit, F(2, 60)= 4.943, p="010. °| & Esle] AR
Arreh 2] AR AL A= A 7] SE-TIE Aol 7} 24
ath=s As g1 = itk

ol wle} ek 7ke] Ao|Z FQIEly] 9] AR
(Bonferroni)< /‘%1\13]— o). T-PGE PG (p= .360)9} TG(p=
18008 EAHo® ol xfe7h EAkltt. wiel TG
o} PGE BAAMORE frovgk Apol7t EAleHA] ekt p=
1.000. AFS- AAS B3l T-PGe PGS TGE BA1422
fojn e Zrhe= AL S8 = 9k

74 24

4.3 The result of paired sample t-test between
pre— and post-test by group

AebdEz AR xbel AL HALe] W3tE Paired sample
t-test® A5tk TGE AR AAF (M= 3.152, SD= .544)
of Hla] AR AL (M= 3.393, SD= .596)914 SE-TI7} 34
¥ Ao vttt ARk o] 2fgh Wsh= Ao E frojn]
a4 @okth, t= -1.522, p= .144. PGE AF4 AAF (M=

Table 1. The result of pre— and post—test by ANOVA analysis

Test Group N M SD F D(Fosi hoc)
TG 21 3.152 544
PG 21 3.226 .594

Pre 1.362 .264
T-PG 21 2.945 .580
Total 63 3.108 576
TG 21 3.393 .596
PG 21 3.432 455

Post 4.943 .0107@bc)
T-PG 21 3.834 445
Total 63 3.553 534

Note. a= TG; b= PG; c= T-PG.

* p< .05

3.226, SD= .596)°ll H3] A~ A} (M= 3.432, SD= .455)]
A SE-TIZF &= AR, frefmlgh wWshs ofyfih, t=
-1.214, p= .239.

T-PGE APA ZA (M= 2.945, SD= .580) .t} A5 ZA}
(M= 3.834, SD= .445)l|4 SE-TI7} %olxith. sAwt th&
A t2A olH gk Wb AR froulaglrt, =
~7.598, p<.00L. ©]& F38lo] B& HutelM SE-TIC] @l
UFEREAIRE, T-PGollARE SAA 02 frefnjgh afio] o] Fof
Arke AS 9% & ATk whEpA T-PGE] o] AR
AAIA T-PG9} PG, TGS SE-TIE ¥t Zo= Aztd
). olo} He A¥E Fato] TPACK-P W& Z2130] ou]
WAL SE-TI @gel 43S ok 28 08 5 ddth
whde] 22 gy w8y ICT =7 7|4k TPACK n& =&
L on] wWALe] SE-TIo| Q3ks F4] Edlth= Aow U
357¢=3

=

N
o

4.4 Discussion

Bandura(1997)= Afebasto] 7icle] ez A3s &7]
gl o= 7Id 3 Fsel dFS Frhal LekgivH27]. wE
M= Aotagzt dn] WAk ¢4 HEAd dFS T

]

= Ao] WA ute} o MM Aotasas 717
A3k A7F A ATH27][32]. TPACK At AE ofn)
WAL} E]ﬂiixlg Z¢e] ZL‘lo}— l ojele-S& AR 2

olfszro] on] WAL HIAEEAE ol sk o 3
S %E}% Zo] ura] Aol we} TPACK AT-ollA] ou] mA}

421717] ﬁ‘d& A7t A%H Ik

[271(321(3311391 (40 [41][42]. mhebd QwA Aohiisa
wk opjel WAmEA B, *Mow FHFIS} o] 55
A Aoisgel e Q7% 1951 YrH33).

B Aol s TPACK 2 T2 3o A Bl3E24] =
of whz} oju] wALe] SE-TIC] ¥a7} tha e d1e 4= 9l
At olej g A¥E Fate], HAUN o] 24, o]9F(2015)¢]
Ay TRy 71E9] ICT =79 dAMS 531,
oiH] mu T ARG BEE A% mrEA g s
gelet 4 QIdrH15]. web TPACK aSollr Z2 1y
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18] AR el A Bl =L
! AATH25].

Table 2. The results of paired sample t—test analysis of
pre—, post—test

Group Test N M SD t P
pre 3.152 544

PG 21 -1.522 144%
post 3.393 .596
pre 3.226 .594

TG 21 -1.214 .239%
post 3.432 .455
pre 2.945 .580

T-PG 21 —-7.598 .000*
post 3.834 445

* p< .05

Abbitt(2011)¢] Aol A= ] wAtell Al ICT 719+ TPACK
WS T2 IS H L5198 v, SE-TIVF s AS ERls)
ATh32]. ®3F Lee and Lee(2014)2] A7 -%= TPACK 4
Z2 A8 3 on] wAke] SE-TIZ) s RS g 4
AATH33]. WA 2 Aol A= ICT 719F TPACK al& 22
IS ofln] wARl A &R, oH] wAk] SE-TIOl:=
ofn|gh Wsh7h Ve RA] @9kt B9 Lee and Lee(2014)9] 4
ToF PRI R 429 AlS Z1aEARE, A8 Aol e
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