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[Abstract]

This study analyzes the effects of programming-based TPACK education programs, designed by Kim
and Lee (2019), on the teaching expertise of pre-service teachers. The research subjects were 40
pre-service teachers, divided into an experimental group and a control group. The experimental group
underwent the programming-based TPACK education program, and the control group used an ICT-based
TPACK education program. A test tool was used to measure not only teaching expertise but also
teaching efficacy and self-efficacy beliefs about technology integration. As a result of the study, teaching
expertise, teaching efficacy, and self-efficacy beliefs about technology integration improved significantly in
the experimental group. The pretest showed no significant difference between the experimental group and
the control group, but in the post-test, the experimental group showed significantly higher teaching
expertise than the control group. These results showed that the programming-based TPACK education

program is effective for developing teaching expertise in pre-service teachers.

»Key words: TPACK, Teaching expertise, Programming, Pre-service teacher, Teaching efficacy,
Self-efficacy beliefs about technology integration
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I. Introduction
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2. Programming-based TPACK
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Table 1. Programming based TPACK education program

Programming
Content based TPACK
model”
Analysis Analysis of Problem in subject|1, 3
Investigation of programming 5
. environment
Investigation Investigation of TPACK 4
Investigation of curriculum 3
Design Design of TPACK lesson based 1,23 458
on programming
Application | Microteaching 7, 8
Evaluation Reflectipn 3, 4,5, 6,8,
Elaboration of lesson & Feedback| 1,2 3 4,5 68
"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
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Fig. 2. DBR overview by Kim and Lee (2019)
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III. Methods

1. Research Overview
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3.3. Teaching Expertise
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4. Treatment
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Table 2. Treatments of experimental and control group

Week| Experimental group Control group Stage
Analysis of Problem |Analysis of Problem
1 |in subject & Lesson |in subject & Lesson| Analysis
design design
Investigation of Investigation of ICT
2 |programming tools(1)
environment(1)
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3 |programming tools(2)
environment(2)
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TPACK class TPACK class
8 Investigation of Investigation of
curriculum curriculum
Investigation of Investigation of
9 |curriculum based curriculum based
on programming on ICT tools
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10 programming-based [ICT-based TPACK
TPACK class & class & Lesson
Lesson design design
Design of TPACK Design of TPACK
11 |lesson based on lesson based on
programming ICT tools Design
12 Program design ICT-based education
materials design
13 [Microteaching Microteaching Application
14 |Lesson Reflection Lesson Reflection Evaluation
15 |Elaboration of lesson|Elaboration of lesson
IV. Results and Discussion
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(t= .79, p= 44, d= - )E} VI IESIEES-ATa
P 34 d -BUONE 28 2} UeRich
A A2 AR ZM(M= 3.26, SD= .27)8th Ale A
AN M= 3.57, SD= .44)0|A ofu] wAIQ] wig-s7to] &
JFStACt 5t AV 7 AR ZAte] Afole BAA
o goJgt 7oz Uehdth = -2.63, p= .02, &= .85.
Wy A 7|7 (= -2.88, p= .01, ¢= .84)1} 7HQIA
4 E57(t= -2.23, p= .04, &= .74)00A BE A1 Ato]
A1 hﬁmol 7kl m, olgidt wiste SAK o

Ht=.97,

W, ou] WAl w4 %@% *Elsg R 357, SD-
44)o] =X KM= 3.04, SD-
< Auo] zjole BAKOR Rolsigict &= 277, p-
Ol w4 2k 7|og(= 3.09, p< .01} 7HIA wag
St 2.30, p= 03)0f|A =& FARCR FOJeh A}o]
£ BT o] WAL wag s AP AAtIA E7
o2 Gofat xjol7t Uehtx] QIiAIgt Alg Ake) @
sas7r0] folgt etz olstel Alg ZAlA £ A
o] §9Jgt xjo|7p Uttt wetA] ICT 718k TPACK wl
= 232 od] WAl wig s dFE FA X
StH, m2 I 7]89F TPACK w8 T2 7282 ofjd]
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e oyl iAol BeET W] Do) 242
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Table 31} 7t}

2. SE-TI

APRL ZGAROIA ofB] wALY] Hl3m2A] S7 Aot 2%
e A M 2.58, SD= .53)0] &A M= 2.39,
SD=.52)9] Alol= EARCR ROl5HA] Aot = 1.14,
p= .26 AP AN = AR BlE3s2A] S Aot
52 Afol7h EASHA] edoktt.

Al ATIA ofB] WAt} HE=2A] S Afot &%
Zre A AN M= 2.38, SD= 52)HTH ALS AN M=
2.87, SD= 19)0M S715tt}. EE, AP AR} AR
FAollA Behk= SAIM o2 Rolufstilt, = -2.12, p-
.05, &= .I5.

Table 3. Teaching efficacy of pre-service teacher
in pre- and post-test

Test | Domain | Group N M SD t P
o G s
o e 2Bl B ]
Bl o A
Exp. 2 7 .
Sl el P
Post |PTE E’;‘r’] ;8 232 32 230 | 03
o e a0 s0a 73] 27| O
"p< .05

Note. ETR: Expectation of Teaching Results;
PTE: Personal teaching efficacy:
TE: Teaching Efficacy

A3 AkS. AP ZAAHM= 2.58, SD= .53)5.
AHM= 3.46, SD= .55)0l|A] oflH] wWAe] B|ZE==2X] S
Aot &57to] N on, AP AARRE ARS AARe] A}
ol EAF o2 9olslyit}, = -5.35, p< .01, d= 1.63.

AR AN B3 Z2A] & Aot a5 A A
(M= 3.46, SD= 5502 EA] ATHM= 2.87, SD= .79)EC}
B 2=2A ¢ Aot &5d°] =%t ®3h + AT
-":(L—_E](] 501— K}o} E_Lﬂ;] ;‘;}o]: Eﬁ]?ﬂ% %g]
SIITE, t= 2.86, p= .01 A AAPA = & AT g2
=24 3 Aot E5dS AR Rost Ajo]g B
OjA] ottt AlE AT A AT AMAE Foto] &
T HI==A 3 Ao} &5700] foJ3t fat UERY
of. ARS AANIA = A ATED A AR HEss
A B Aot asol =9kt gut A7HA] 3o,
ICT 7|9t TPACK w8 m2J2Ruc}t m2Jajql 7]t
TPACK w5 Z2T7540] ofd] WAS] B T z2A] 59 A}
of 857 ol vAle &Pt A0 AE I 4
ATt ofb] WA ElFIEZ2A] 3 Ao} &0
Table 49} 7t}

o} Ak 2

Table 4. SE-TI of pre-service teacher in pre- and

post-test

Test Group N M SD t P
Exp. 20 2.58 53

Pre 1.17 .25
Con. 20 2.38 52
Exp. 20 3.46 b5

Post 2.86 01"
Con. 20 2.87 79

"p< .05
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3. Teaching Expertise

AP AAE 24 A2 BA ATHM= 2.98, SD= .19)
o] A AWM= 2.93, SD= 24)8c} QAT & A
9] xfol= EAROR QOJ5IA] oottt = 2.77, p= .0l
N5 FHollM = 25 SAKCZ RO Afo]7t LrEfLt
A oFoktt. weba AP Aol & AHe] a4 Aesd
S xpol7} Qo= AL sholst 4 9loict

SR AT AP ZAAHM= 2.98, SD= .19)¥ct ALS. A
AM= 2.94, SD=46)0|A] o8] wAe] 2~ /g0l
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AP-ARS. ANl Hehe 25 FO|SHA] Rttt

g JAoof|= AP ZAAHME 2.93, SD= .24)HT} A

n}

= L

S MM 371, SD- Tel o] matel g B2
o] FPYEIOM, AR A AFS AL WSk B

e}

03 0ol5lY}. = -4.72, p< 01, d= 1.47. 519] Q9%
A EH R|A(t= -2.35, p= .03, d= .81), A&(= -2.74,
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u] WA 29 AE/do] Rofgt 4ol e
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ARz [oJst Ro|7b UETE XAl(&= 2.67, p=
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& Hlstol HA17} o] Al 49; EERE,
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ofu] wAle] 49 AT Aol FupKolet g B9
& 5 Tk Al AT BA| Aol 49 A2
Table 59t 2}, ©3, A ATt £4] Huo] P4
7, El3s2A] 5T Aot 57,
+ Fig. 33 2k,

4. Discussion
Bandura(1977)2 AJAto.g Rjo} §Lt7to| st Hr}
sj-m-o] x]oﬁgoﬂ;} K}o} _@_‘hﬂ—% ;‘\_] =loﬂ 0(:)]6(-)]:% EAT

Q3 allojt, xjo} g570] =2 AR Al A&olA
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2 9l2 Aojgk= g% 7|(efficacy expectation)2} 3§
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Table 5. Teaching expertise pre-service teacher in
pre- and post-test

Test |Domain | Group | N M SD t P
Exp. 20 298 | .21
KN Con. 20 309 | .28 142 a
Exp. 20 296 | .30
PL -57 57
Pre Con. 20 3.00 | .17 > >
Exp. 20 2.91 25
PR Con. 20 294 | .23 36 72
Exp. 20 293 | 24
Total o | 20| 298| 19| %% %2
Exp. 20 3.34 59 .
KN Con. 20 289 | .46 269 | .01
Exp. 20 3.46 62 .
Post PL Con. 20 294 | 45 303 .00
PR Exp. 20 3.48 | 56 312 00"
Con. 20 296 | 49 ' '
Exp. 20 3.71 71 .
Total oo 20 | 294 | 6| 08|00
"p< .05

Note. KN:KNowledge: PL: PLanning; PR: PRactice
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V. Conclusions
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Changes in teaching expertise of pre—service teachers
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