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The purpose of this study was to compare the results of the developed questionnaire and performance
assessment for measuring TPACK competency of pre-service teachers. For this purpose, we developed
the TPACK questionnaire for pre-service teachers. Then, through the performance assessment task and
interview data related to the ‘change of the moon and the celestial bodies’, the TPACK competency
of the pre-service teachers was analyzed and compared with the questionnaire results. The results of
the questionnaire showed that PCK and TPK of the pre-service teachers were high, and the TCK and
TPACK were relatively low. However, as a result of analyzing the performance assessment of pre-service
teachers who showed low TPK in the questionnaire, it was found that the TPK was high. Conversely,
as a result of analyzing the performance assessment of pre-service teachers who showed high TPK in
the questionnaire, it was found that the TPK was low. In addition, as a result of analyzing the performance
assessment of pre-service teachers who showed low TCK in the questionnaire, it was found that the
TCK was very high. Conversely, as a result of analyzing the performance assessment of pre-service

teachers who showed high TCK in the questionnaire, the actual TCK competency was found to be low.
Although TPCK was high in the questionnaire, TPCK was found to be low through actual results of
performance assessment. Through these results, it was confirmed that TPACK measurement tools measure
self-efficacy rather than actual capability.
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Koehler®} Mishra(2005)0] A|Q1st TPACK ZH I T=, s &
dol BlaERAE =Yt anAel wsE sk ffsto]
Shulman(1986, 1987)¢] A2kt PCK(Pedagogical Content Knowledge)
of tjgt A+E 7Hte 2 3}tk Mishra & Koehler, 2006b). Koehler
o} Mishra7} AJAIgE TPACK Z#|d9=e= HZm2A] AATK;
Technological Knowledge), W-& Z]2)(CK; Content Knowledge), 1’
5314 Z]AI(PK; Pedagogical Knowledge) Afo]o] B35t AFS 2-8-
= WARE0] ofdfistal w&2] Sgof A8k Aol gtk o] &4
T Y=o |t Koehler er al., 2004; Mishra & Koehler, 2006a,
2006b). HZ=EAE a& ol oEA A-gsfof sh=Aof thet
AAA] TS 2Woks TPACK ZE| 93+ 15t A4t4=9)
Al 2 TS Worom, thefst Ad) A-HAbbitt, 2011; Choi, Lee,
& Paik, 2017; Jung & Ottenbreit-Leftwich, 2020; Koh & Chai, 2015;
Niess, 2011; Scherer et al., 2018; Schmidt et al., 2009)7} ©]Fo]F
o} &3 o]2fet TPACK Z|Y¢i=of| 7|Hkslo] wAake] Sefo] dmp
U R AEAIE S48 913 TPACK o 57 =517} A|Qhe
It Archambault & Barnett, 2010; Chai et al., 2011; Graham et
al., 2009; Guzey & Roehrig, 2009; Jang & Tsai, 2012; Landry, 2010;
Lee & Tsai, 2010; Lux, Bangert, & Whittier, 2011; Schmidt et al.,
2009).
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1993). APAEE A% Q7S upFom B 4| TPACKS %
Jodol CK, PK, TK, PCK, TCK, TPK, TPACKOJA A& ZHo]
5] joleli EAsielc). weby 891 HHE s il
PCK, TCK, TPK, TPACK 2] 4%j9]o] HEuLo 2 Az g olBxs:
ARt

PCK, TCK, TPK, TPACK 2] 4¢32]¢] 287} A& Halo] tfjs}o]
S A% $istel wa A Exploratory Factor
Analysis) S Th AABIITE BE Su4E FHR0S 53]
Q) AR B4 (Principle component analysis)2 ARE-dlGoH, @
2 AAe] eake $lstol A mEPAAVarima) & Restict
o] -tollx]e] 3] Ae7|E ALRgl(Eigenvalue)©] 1.0 o/, &
21 A 040 oS 7|20 Sigick w4 Ak 287) Ha} 7
gl 671 =3e] of& F-=oll AHSHA] A A= o] AASIAL 2FA
oz Bl § 22749 AE £FE olgalgick olo] Agshs
S 55 1o Ak

AR @Rl oste] F=EH 22719 HE ol thsked]
Table 137} o] KMO(Kaiser-Meyer-Olkin) &%= 0.7222 YEPT,
Bartlett®] G-&4 HA(Bartlett Test of Sphericity) A} -3-2]&-E0|
0.05 Wgro = Ueht aolis meo] Agat Aom weksielk

Table 1. KMO and Bartlett's Test

FE ZAH-A o] gt Kaiser-Meyer-Olkin &%= 0.722
ENIEIPES 901.017

Bartlett2] +8/4 % A= 231
SoskE 0.000

Table 2. Analysis of validity and reliability of survey questions

E3F 7 Aol tigt 8% AR, 554, gk AR A,
Cronbach's a gF2 Table 20 AA|SIAck ZF 291 ARjgFe &
04 oolmz HRFAQl 74 w9 B E VS5t 412w
248 Foto] A2HIE Yu} Al4x(Cronbach's alpha)E F41519]1 11,
6 olFor Yeht o] At MpEY AlRwrt udt Zom
wesioict et A= At il ofjn] wAREAl A= A
A2 Ak 7 ARE SR

2

Sl

2, AT o

o] A FamAo] AT Ahdestel AsH F<l ofu] A}
40%CeH 15, o4 258 tAto® Slolr. o] Se ‘gRmea
Seolehs SRR ok A Salolon, 19k & 20%4 27) vko.
2 727} SAEk COVID 192 Qlalo] wE ot olr} Lafel
o7 o]2ojzly] wlEe] ZOOMOR 72| Ladalolr). Eat
= isPde §7) ealol shiSe] ARSI ARs Sals uH)
o2 Z2:gj0] WAHGh AT thakel o] FASL ofsk 15hdo]
337(82.5%), 28}d0] 3%(7.5%), 3810] 4%(10%)0] GIek. 4t 5}
= 167) St g, Rolmgal AEaeT) dolngl o
usl el A aetag Tl Aelaga) 25asa), sstga),
agskl, ngagal sokaga), oAl g Tl A, Py
283, BARSTNE ksl o5 AT A A,
HIAIAY, 25 Rg0R BRSNS uf AlAdiEnsT) AT
st g ), shsta gl tgal, PR LS o] AR

ISH(7.5%), 25282 Aeld HAAAA LT, Folng

[0l Her Qo1& Y= TEA IRGk A Alpha if item Deleted Cronbach's a

PCK1 0.808 0.781 0.929
PCK2 0.848 0.747 0.920
PCK3 0.748 0.683 0.929

PCK PCK4 0.803 0.722 5331 24.232 0.923 0.933
PCK5 0.813 0.728 0.921
PCK6 0.848 0.830 0.919
PCK7 0.853 0.812 0915
TCK1 0.730 0.776 0.950
TCK2 0.887 0.868 0.936

TCK TS 0.847 0.860 5312 24.147 0539 0.950
TCK4 0.882 0.878 0.935
TCKS5 0.845 0.784 0.942
TCK6 0.850 0.800 0.941
TPK1 0.719 0.641 0.574

K TPK2 0.730 0.641 2305 10570 0.513 0,636
TPK3 0.426 0439 0.630
TPK4 0.655 0.587 0.543
TPACK]1 0.603 0.564 0.872
TPACK2 0.816 0.761 0.882

TPACK TPACK3 0.598 0.569 3.199 14.541 0.864 0.884
TPACK4 0.691 0.874 0.828
TPACKS5 0.725 0.824 0.844
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Table 3. Demographic characteristics of the study subjects

s e Q1) H18(%)
P o 15 375
o] 25 62.5
1 33 82.5
fRE]| 2 3 7.5
3 4 10
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AT7E HY FAE 3TN 22 X7 FAE s

IR & 94
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N
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o3 xj7o] BH ASE o 5 YE 7I20H Y

https://www.geogebra.org/m/rjxqdqzt

[ 2 yeaol

https://scratch.mit.edu/projects/156868299

Figure 1. Content knowledge(CK) and teaching and learning material created with technological tool(TCK) for the model of

the motion of the moon and celestial bodies
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Table 5. TPACK mean scores of the four interviewees
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Figure 2. Tasks submitted by PST23 with his/her peers
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