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[Abstract]

In this paper, we analyzed the educational needs of pre-service and in-service teachers regarding their
Technological Pedagogical Content Knowledge (TPACK) to identify priority areas for education. The
purpose of this research is to systematically compare the educational needs of the two groups and
propose directions for personalized educational programs for each group. We identified the
highest-priority educational needs by measuring performance and needs for TPACK, and applying
Borich’s needs formula and The Locus for Focus model. The analysis revealed that pre-service teachers
demonstrated a high-demand for content knowledge(CK), highlighting the importance of strengthening
individual knowledge components and providing opportunities for integrated knowledge application. In
contrast, in-service teachers expressed a greater needs for technological knowledge(TK), suggesting that
a lack of confidence in integrating technology into their teaching practices serves as a significant
barrier. Consequently, there are a strong needs for practical training programs that focus on developing
technology utilization skills, supported by case-based approaches to technology integration. Both groups
acknowledged the importance of TPACK; however, their perspectives on its application diverged. These
findings suggest that providing pre-service teachers with practical, contextually connected training

requires incorporating the insights of in-service teachers to better reflect the realities of the classrooms.
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Fig. 1. TPACK framework(http://tpack.org)
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2. Educational Needs Analysis
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Table 1. Top Priority TPACK Items Identified in
Studies of Pre-service and In-service Teachers
Subject Research Top Priority
Pre- Jin et al.[6] TK, CK, PK
servicel| e, Park, & Park[24] CK
Teacher
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Kim, Kim, & Choi[26] TK, TPK, TPACK
Eom, Shin, & Han[29] PK
In- Lee & Hwang[9] TK, TCK, TPK,
service TPACK
Teacher |Moon, Kim, & Shin[27] TPK
Lim, Jin, & Lim[28] CK, TPK, TPACK
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Table 2. Characteristics of the Pre-service Teachers

Category N(%)

Gender Male 17(51.5)
Female 16(48.5)

Academic 1% year 15(45.5)
Level 2" vear 13(39.4)
37 year 4(12.1)

Korean Edu. 7(21.2)

Computer Edu. 5(15.2)

History Edu. 4(12.1)

Discipline Geography Edu. 4(12.1)
Education Science 3(9.1)

Mathematics Edu. 3(9.1)

Other(7 disciplines) 7(21.2)
Participants 33(100.0)

1.2 In-service teacher
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Table 3. Characteristics of the In-service Teachers

Category N(%)

Gender Male 20(51.3)
Female 17(48.7)

<5 yrs 3(7.7)

Teaching 5-<10 yrs 11(28.2)
Experience 10-<15 yrs 12(30.8)
15-<20 yrs 8(20.5)

>20 yrs 5(12.8)

Korean 7(17.9)

Math 6(15.4)

Business 4(10.3)

Chinese 4(10.3)

L Elementary 4(10.3)
Discipline Electronics 3(7.7)
Technology/ . 4(102)

Home Economics

Informatics 2(5.1)

Other(5 disciplines) 5(12.5)
Participants 39(100.0)

2. Instruments
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Table 4. Number of Items and Cronbach’s o by
TPACK Domain

Domain Item Cronbach’s a
CK 4 .807
PK 7 895
TK 4 .907
PCK 6 .880
TPK 5 914
TCK 3 .843
TPACK 6 959

3. Data Analysis
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IV. Results

1. Pre-service
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Table 5. TPACK Education Needs Analysis Results of Pre-Service Teachers

TPACK Perf. Exp. Diff. Borich Needs
Domain Item M SD M SD M SD t Rank Value Rank
CK1 3.210 0.927 4.480 0.939 1.273 1.126 6.495% 6 5.703 5
CK CK2 2.970 1.045 4.390 0.899 1.424 0.969 8.441+ 1 6.251 2
CK3 3.180 1.103 4.330 0.854 1.152 1.228 5.387* 15 4.988 10
CK4 3.550 0.869 4.610 0.704 1.061 0.998 6.104x 10 4891 13
PK1 3.550 0.938 4.390 0.788 0.848 1.121 4.346% 25 3.723 20
PK2 3.450 0.938 4.210 0.781 0.758 0.969 4,490+ 24 3.191 26
PK3 3.520 0.906 4.270 0.911 0.758 0.902 4822+ 17 3.237 25
PK PK4 3.300 0.984 4.180 0.983 0.879 0.992 5.087* 16 3.674 21
PK5 3.000 1.199 4.120 0.893 1.121 1.341 4,804+ 19 4.619 16
PKé 3.180 1.158 4.060 0.864 0.879 1.053 4792+ 20 3.569 23
PK7 4.060 0.899 4.520 0.795 0.455 0.754 3.464% 33 2.057 35
TK1 3.700 0.918 4.390 0.747 0.697 0.847 4.726% 22 3.060 29
TK TK2 2.970 1.045 4.150 0.834 1.182 1.074 6.321% 9 4,905 12
TK3 2.970 1.015 4.210 0.740 1.242 1.173 6.082* 11 5.229 8
TK4 2.940 1.116 4.090 0.843 1.152 1.176 5.626% 14 4712 15
PCK1 3.420 1.032 4.270 0.839 0.848 1.176 4.145% 29 3.621 22
PCK2 3.580 1.001 4.120 0.893 0.545 1.034 3.032% 35 2.245 34
PCK PCK3 3.390 0.933 4.090 1.011 0.697 1.185 3.377= 34 2.851 30
PCK4 3.270 1.069 4.210 0.781 0.939 1.248 4,322+ 26 3.953 18
PCK5 3.390 1.144 4.030 0.770 0.636 1.025 3.566* 32 2.563 33
PCKé 3.480 0.834 4.210 0.781 0.727 0.876 4.770% 21 3.061 28
TCK1 2.940 1.059 4.330 0.816 1.394 1.144 7.000= 2 6.036 3
TCK TCK2 2.730 1.180 4.150 0.870 1.424 1.275 6.414% 8 5.910 4
TCK3 3.030 1.075 4.300 0.810 1.273 1.206 6.062* 12 5.474 6
TPK2 3.300 1.262 4.060 0.933 0.758 1.032 4.218% 28 3.077 27
TPK3 3.390 1.088 4.060 0.899 0.667 0.990 3.870% 31 2.708 32
TPK TPK4 3.180 1.158 4.180 0.846 1.000 1.000 5.745% 13 4.180 17
TPK5 2.790 1.193 4.000 0.901 1.212 1.083 6.431% 7 4.848 14
TPKé 3.120 1.083 3.850 1.004 0.727 1.069 3.909* 30 2.799 31
TPACK1 3.300 1.015 4.150 0.755 0.848 1.034 4712+ 23 3.519 24
TPACK2 3.270 1.098 4.180 0.846 0.909 1.208 4,322+ 26 3.800 19
TPACK TPACK3 3.120 1.193 4.330 0.736 1.212 1.053 6.610% 5 5.248 7
TPACK4 3.210 1.023 4.390 0.609 1.182 1.014 6.695% 4 5.189 9
TPACK5 3.000 1.173 4.420 0.708 1.424 1.173 6.973x 3 6.294 1
TPACK6 3.120 1.219 4.270 0.911 1.152 1.372 4.821* 18 4919 11
Total Average 3.245 1.054 4.229 0.837 0.984 1.083 5.199 - 4174 -
*p<.05
Table 6. Priority Analysis of TPACK Education T 4.229(Exp.M) s
Needs for Pre-Service Teachers
TCK3 CK1
Item Borich TLFF Priority TPKS e fracka .
CK1 HH 5 ) 0 qupxs fz TPA.CKG : TPA.CK4
CK2 HH 2 0 cK3 xa
CK3 ,HH 10 ) 0 TPKA =
CK4 HH PCK4
TK3 - 8 0.984(Diff.M) TRACK: - bek ot
TC,K1 ,HH 3 . 0 TPK2 rpA’C:lK[;Kz P§3
TCKZ . 4 . FERG PCK3 ° TK1
TCK3 “HH 6 0 PCka. PeKs .
TPACK3 HH 7 0 -
TPACK4 HH 9 0 »
TPAKCS “HH 1 0 s
TPACK6 HH

‘ e CK PK ©eTK ®PCK e TCK TPK OTPA('K‘

Fig. 3. The Locus for Focus for Pre—Service Teachers
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2. In-service
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Table 7. Needs Analysis Results of In-Service Teachers

TPACK Perf. Exp. Diff Borich Needs
Domain Item M SD M SD M SD t Rank Value Rank
CK1 3.820 1.023 4.150 0.933 0.333 1.060 1.965 22 1.382 12
CK CK2 3.720 0.916 4.030 0.843 0.308 0.893 2.152* 18 1.241 16
CK3 3.720 0.972 4210 0.923 0.231 0.742 1.942 23 0.973 24
CK4 3.970 0.873 4210 0.894 0.487 0.721 4.221% 1 2.050 4
PK1 3.920 0.839 4.180 0.854 0.359 0.778 2.883* 6 1.501 9
PK2 3.790 0.767 4.030 0.778 0.205 0.801 1.600 27 0.826 26
PK3 3.790 0.833 4.150 0.875 0.256 0.751 2.132* 19 1.062 21
PK PK4 3.740 0.818 4.100 0.882 0.231 0.706 2.042* 21 0.947 25
PK5 3.640 0.903 3.850 0.844 0.359 0.843 2.661* 8 1.382 11
PKé6 3.590 0.966 3.950 0.972 0.359 0.959 2.337* 14 1.418 10
PK7 4.080 0.739 4.260 0.715 0.179 0.451 2.483* 11 0.763 28
TK1 3.560 0.912 3.900 0.882 0.333 0.982 2.119* 20 1.299 15
TK TK2 3.440 0.968 4.000 0.889 0.564 0.995 3.542* 2 2.256 2
TK3 3.180 0.854 3.740 0.880 0.564 1.095 3.216* 4 2.109 3
TK4 3.410 0.850 3.770 0.902 0.359 1.013 2.214* 16 1.353 13
PCK1 3.720 1.050 3.920 0.900 0.333 0.869 2.397* 13 1.305 14
PCK2 3.740 0.910 4.000 0.827 0.000 0.795 0.000 34 0.000 34
PCK PCK3 3.640 0.986 3.900 0.882 0.256 0.637 2.512* 10 0.998 23
PCK4 3.690 1.151 3.970 0.986 0.256 0.715 2.239* 15 1.016 22
PCK5 3.920 0.900 3.920 0.900 0.205 0.732 1.750 25 0.804 27
PCKé 3.640 1.088 3.970 0.986 0.282 0.724 2.434* 12 1.120 19
TCK1 3.740 0.966 3.670 1.060 -0.077 1.061 -0.453 35 -0.283 35
TCK TCK2 3.380 1.042 3.690 1.030 0.308 1.104 1.741 26 1.137 18
TCK3 3.410 0.993 3.720 0.972 0.308 1.217 1.579 28 1.146 17
TPK2 3.560 0.852 3.690 1.030 0.128 0.894 0.896 30 0.472 31
TPK3 3.560 0.912 3.640 1.038 0.154 1.113 0.863 31 0.561 30
TPK TPK4 3.670 0.869 3.790 0.978 0.077 1.010 0.476 33 0.292 33
TPK5 3.280 0.916 3.490 0.997 0.128 1.005 0.797 32 0.447 32
TPK6 3.540 0.942 3.690 1.151 0.205 1.005 1.275 29 0.756 29
TPACK1 3.280 1.075 3.820 1.048 0.487 1.023 2.975* 5 1.860 6
TPACK2 3.330 0.927 3.740 1.044 0.410 0.966 2.653* 9 1.533 8
TPACK TPACK3 3.210 0.951 3.850 0.961 0.436 1.252 2.174% 17 1.679 7
TPACK4 3.410 0.850 3.690 1.030 0.538 1.166 2.883* 6 1.985 5
TPACK5 3.330 0.955 3.770 1.038 0.282 0.944 1.865 24 1.063 20
TPACK6 3.310 0.832 3.790 1.031 0.641 1.181 3.391* 3 2.429 1
Total Average 3.592 0.926 3.893 0.942 0.300 0.920 2.056 - 1.168 -

*p<.05
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Table 8. Priority Analysis of TPACK Education
Needs for In-Service Teachers

Item Borich TLFF Priority

CK1 HH

CK2 HH

CK4 4 HH 0

PK1 HH

PKé HH

TK1 HH

TK2 2 HH 0

TK3 3 LH

PCK1 HH
TPACK1 6 LH o
TPACK2 8 LH o
TPACK3 7 LH 0
TPACK4 5 LH o
TPACK6 1 LH 0

Priority: O, Alternative: o

3. Comparison Between Pre-service and In-service
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Table 9. Top Priority Items for TPACK Educational
Needs of Pre-service and In-service Teachers

Pre-service Teacher

CK1: sufficient knowledge about teaching subject

CK2: think about like a subject matter expert

CK3: have strategy or method for deeper understanding
TCK1:
TCK3: select effective tools for teaching subject

use the software related to teaching subject

TPACK3: design self-directed learning activities by using
technologies

TPACK4: design inquiry activities to guide student to
make sense by using technologies

TPACK5: design lessons that integrate content,
technology, pedagogy for student-centered learning

In-service Teacher

CK4: confident to teach the subject matter
TK2: constantly acquire new skills that I need
TK3: have the skills to use technologies effectively

TPACK1: formulate in-depth discussion topics about
content knowledge and facilitate online collaboration
with technologies

TPACK2: design activities to help students to construct
different representations of the content knowledge by
using technologies

TPACK3: design self-directed learning activities by using
technologies.

TPACK4: design inquiry activities to guide student to
make sense by using technologies

TPACK®6: assess achievement and provide feedback by
using technologies

V. Conclusion
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