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This study investigated the characteristics of pre-service elementary teachers’ TPACK in science lesson
planning using VR/AR content based on epistemic network analysis (ENA). Seven TPACK coding
elements were derived inductively based on the existing TPACK framework. Then, the pre-service
elementary teachers’ discourse in science lesson planning was coded according to the seven TPACK
coding elements and analyzed using the ENA Web Tool. The discourses of the two groups were analyzed
and compared, and the differences between the two groups, which the researchers analyzed qualitatively,
were clearly shown on the ENA graph. Based on these findings, the researchers argued that the ENA
method is a useful research tool for analyzing the complex interactions of technology knowledge (TK),
content knowledge (CK), and pedagogical knowledge (PK), which is different from previous TPACK
research. Also, the researchers discussed the implications for the TPACK competency development of

pre-service teachers by comparing the characteristics of the two groups’ discourse.
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gi2e]l TPACK retnge E2lahAL TPACK 528 B7}ek 2
< o]¥A WE7]E dltKoehler, Shin, & Mishra, 2012). E3}
TPACKS- AlZR-EZA A Q(context-specific) F2F U EANKoehler,
Mishra, & Yahya, 2007)7} 2HA%m wARF 57 F=Aof theh -
sigso] ASlT e ol 54 HlAERAS Qashl Leshe
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bckShin, Ham, & Eom, 2012). |27 A7) 531 2oLt 7
Agake AS WA Blanaa] B A4S Arws)
Hrlek AololA Af2 B TPACK &Jeks 237 ol -oi(Lee
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Table 1. Lesson process
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Table 2. Descriptions and examples of the coding scheme of TPACK

e a3 A
L AR PIE E 92 AL 2 Al SR e
e A B A HA A, BA el e o4 el v Weeldeld e o
TK =0 P yg
T2 VRAR 2629 W 4, 2Rse] 38 9ek A _
AR s o FEL AT 5 ) zaz ggol weer
Cl =4 5419 Bk aaolt Ba /s TR 8 R A A3 4% sk e ok Bt 5 A
o TP AR 3 A Shel ol Ble e A AR AAA BOFUA & 4 L.
C2 - < el WS RIS A F& A 2oR TS sl S
apgy gy T T IREOI AW WY, S AR BUE WS yon e a ok i o A A gl
Pl ; o) SOl 225 Aol AL, B, ojgol HIIc o}
gy TSR Rs e e ol 91 Jgjof A WARlo] AL oF 3214 glel
P2 _ _ ; . = FAs] 21Uz} ofjzo ofjEo] oz ‘FAs] GEARAT 9
P G kel 4 s, o B, olsl o el wiE g 3 oL i Y Wl el el S
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ENA Web Tool (version 0.1.0) (Marquart et al., 2018; Shaffer,
Collier, & Ruis, 2016)0] YJ&s}o] TPACK Q4 7+o] TAE Tjels}
AL 7HN skt Figure 1), o] ©HA|OflA AA|2]Q1 ENA ZAo] o]F

Table 3. Examples of the coding discourse
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Figure 4. ENA network graphs according to group A lesson planning stages: (a) first step, (b) second step, (c) third step
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