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Abstract

The purposes of this study were: 1) to investigate the level of
Technological Pedagogical Content Knowledge (TPACK) among secondary school
teachers in Lao PDR for STEM education; 2) to compare teachers' TPACK levels
based on gender, teaching experience, and subject areas; 3) to analyze the priority
needs for professional development using the PNInogificd index; and 4) to propose
appropriate guidelines for teacher professional development to enhance TPACK for
STEM education in the context of Lao PDR. The sample consisted of 143 secondary
school teachers from Savannakhet and Khammouane provinces. The research
instrument was a 5-point Likert scale questionnaire. Data were analyzed using
Mean (X), Standard Deviation (SD), t-test, One-way ANOVA, and Priority Needs
Index (PNlImodified). The research findings revealed that: 1) The overall TPACK
competency of secondary school teachers was at a moderate level (X = 3.45, SD =
0.55), with Technological Knowledge (TK) scoring the lowest (X = 3.05, SD =
0.86). 2) The comparative analysis showed no statistically significant differences in
TPACK levels based on gender, teaching experience, or subject areas at the 0.05
level. 3) The highest priority needs for development were the use of laboratory
simulations (PNImodgifiea = 0.28) and the creation of instructional media from local
materials (PNIpodiiea = 0.26), indicating a strong demand for practical technology
integration over theoretical knowledge. 4) The recommended development
guidelines emphasize action-based training and the establishment of Professional
Learning Communities (PLC) to foster knowledge sharing and sustainable
competency development.

Keywords: TPACK Competency, STEM Education, Needs Assessment, Teacher
Professional Development.
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MINERIA 1. 9192 €z HIHUIFULINNETIU 2930010100 TPACK 7 (i 2939lnnsdu

~Lletd] Gwaowswin TPACK N X SD aztunoIuIwIN

1 a0 U$Amtintulag TK 143 3.06 0.93 a3
> nowSMwdtiseu PK 143 3.64 0.69 e
5 nowstmdisty CK 143 3.85 0.70 n1
4 norwstwShizeuludely (PCK) 143 3.86 0.64 I
5 norutuctiniulas tudis tu (TCK) 143 3.29 0.82 n1y
6 no1USAmEintulag wdiissy (TPK) 143 3.27 0.87 n1y
7 n21USYAruINWigeln (TPACK) 143 3.18 0.76 nag

LAV UNIIO 143 3.45 0.55 n1

023 2. BUNIWYIFUNIUNDILKUI0 TPACK 2zndIJWORE €y (WO

wo N X SD t df p-value
&9 81 3.40 0.50 -1.37 141 0.179
g7 62 3.52 0.60

IR 3. Bunudimznalucddoudjuniu TPACK mudsduniuniugeu

wgInIUCUUo Sum of Squares df Means Squares F p-value
LmO1NU (Between Groups) 0.63 3 0.21 0.70 0.556
wi N (Within Groups) 41.74 139 0.30

20U (Total) 4237 142

* Jao1ufiiivnnefifdaziiu .05

MI0EaA 4. BuniwSaizaoiucddouduniu TPACK mudzigeudin

g0y Sum of Squares daf Means Squares F p-value
zMONNLU (Between Groups) 0.50 4 0.12 0.41 0.803
W TNy (Within Groups) 41.87 138 0.30

QA2U (Total) 42.37 142

*Jaowsdivngefitdaztiv .05
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MNEANA 5. aFznzaiivazmal) TK, PK «az 601029010 TPACK Tngaol

Correlations
TK PK Mean_TPACK
o . . Pearson Correlation 1 373" 718"
001WEAWENTUTRE (Technological
Sig. (2-tailed) .000 .000
Knowledge, TK)
N 143 143 143
. Pearson Correlation 373" 1 667"
021USO0MoNI8Y (Pedagogical
Sig. (2-tailed) .000 .000
Knowledge, PK)
N 143 143 143
Pearson Correlation 718" 667" 1
02IWKIINAD UKL TPACK Sig. (2-tailed) .000 .000
N 143 143 143
**_ Correlation is significant at the 0.01 level (2-tailed).
0IN2RIA 6. HIRLRY, BUIIULINNLNIW R MGund1uHeINIuIATY
AUNWIINILNWIONWSIUNIWSESU STEM I(&éY) D @o3) PNI AtunowdieIniu
1. nusenuuudngeuyazuiniy STEM 3.67 3.34 0.098 3
2. MUINANLNINIL2LUoUNIWSALoLN 3.51 3.29 0.068 6
3. nw178 Simulation § di9finagIgeilisuI) 3.73 3.37 0.108 1
4. nw&13d STEM mnéoquﬁsﬁu 3.40 3.09 0.100 2
5. nwdn «az YzbuBudings aznedoi 21 3.67 3.41 0.076 5
6. mucé‘suiajﬁosjméﬂﬁuéﬁoﬁj €z 913U 3.86 3.55 0.087 4
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