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o8)7)eh e At 2ol b V1ol 2Ael Bt Knowledge, CK), 148+ =) 2](Pedagogical Knowledge;
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WA g Al AeHa Qo & 5 lvh mE Hazszx w484 2 2(Technology Pedagogical
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Aol ohleh AR GEHOR G FUA §HHl3)
thAads], 2013, ¥wlel, 2012, Chai, Koh, & Tsai,
2010; Mishra & Koehler, 2006). &, TPACK2 ulA}7b
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Sahin, 2011; Schmidt, Baran, Thompson, Mishra, Koehler, &
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[Fig. 2] Borich's educational needs analysis process(Borich,
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[Fig. 4] The Locus for Focus model(Mink et al, 1991)
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[Table 1] Subjects of study

T8 NEM) &%) 34
= 143 136
A
e o] 1% T
- Foh 102 311
RE 258 % @y
s} 163 197
o A 15 70 38
A} 11 34
R 121 369
S 12 37
g4 2 67
o
A FEs 2 065 B
e 1 03
) 2 06

%7 62 189

5 16 49

ol 10 30

A 11 34

A 16 49

A5 39 119

A 12 37

74 1 03

A% 1 03

54 77 235

59 o 104wt 77 235
104 oy 159 vz 47 143
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[Table 4] The reliability of the measurement tools for the
data of this study
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[Table 5] Awareness of the use of mathematics teachers’
technology
ki <44 744 3
W= () 302 26 328
H)&(%) 92.1 79 100
T g, e, AR %ﬁ%i“ﬂ, (29

HaszA 485

ELEA SEX S
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[Fig. 6] Awareness of the use of technology by gender,
working school, and region
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[Table 6] Experience of Using Mathematics Teacher's
Technology

28 4y

TH i 7 A
W1 () 215 113 328
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[Table 10] Awareness of the use of technology by
mathematics teachers’ experience of utilizing technology
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[Table 18] The recognition and difference test of the needs
and the retentions of TPACK sub-knowledge of
mathematics teachers by experience of utilizing technology
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The purpose of this study is to examine the relationship between utilization of technology and TPACK in
mathematics teachers, and to analyze needs and retentions, difference between needs and retentions, and
educational needs of TPACK in mathematics teachers. Furthermore, we will prioritize TPACK items that
mathematics teachers want to change, and provide implications for teacher education related to TPACK in the
future. To do this, we analyzed 328 mathematics teachers nationwide by using survey on the utilization of
technology, averages of TPACK's needs and retentions, t-test of two averages, Borich's educational needs
analysis, and the Locus for Focus model. The results are as follows. Firstly, the actual utilization rate was
lower than the positive recognition of utilization of technology by mathematics teachers, and many mathematics
teachers mentioned the lack of knowledge related to TPACK. Secondly, the characteristics of in-service
mathematics teacher’'s needs and retentions for TPACK were clear, and TPACK's starting line of in-service
mathematics teacher can be different from pre-mathematics teacher’s. The retentions was high in the order of
CK, PCK and PK, and the needs was higher in the order of TPACK, TCK, TK and TPK. All of the higher
retentions were knowledge related to PCK, and the value of CK was extremely high among them. In addition,
mathematics teachers recognized needs for integrated knowledge related to technology, and they needed more
TCK than TPK. The difference between needs and retentions showed that all items except two items in the
PK were significant. Retentions of all items in CK was higher than needs, needs of all items in TK, TCK,
TPK and TPACK was higher than retentions, PK and PCK were mixed. Thirdly, based on the analysis of
Borich's educational needs and the Locus for Focus model, teacher education on TPACK for mathematics
teachers needs to focus on TPACK, TK, TCK, and TPK. Specifically, TPACK needs to combine technology in
terms of creativity-convergence, mathematical connections, communication, improvement of evaluation quality,
and TK needs to new technology acquisition, function of utilizing technology, troubleshoot problems with
technology, TCK needs to mathematical value(esthetic, practical) with technology, and TPK needs to consider
technology in terms of evaluation methods, teaching and learning methods, improvement of pedagogy. Therefore,
when determining the direction of teacher education related to TPACK in the future, if they try to reflect these
items in detail, the teachers could participate more actively and receive practical help.
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