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Abstract

STEM education has become a vital global strategy for nurturing 21st-century skills
among learners. However, secondary school teachers in practical contexts still face significant
challenges and lack the competency to design and implement integrated activities due to
fragmented professional training in the past. This study aimed to assess the current and expected
states of STEM education instruction among secondary school teachers, and to analyze and
prioritize their professional development needs to enhance such instruction. Utilizing a mixed-
methods research design, data were collected from a stratified random sample of 143 science
and mathematics teachers in Savannakhet and Khammouane provinces. The research
instruments included a 5-point Likert scale questionnaire, in-depth interviews, and focus group
discussion guidelines. Quantitative data were analyzed using mean, standard deviation, and the
Modified Priority Needs Index (PNlImodified), While qualitative data were examined through
content analysis. The findings revealed that the expected state of STEM instruction was overall
at a high level. However, in the current state, teachers were able to perform at a high level in
only one dimension: connecting lessons to real life and careers. The remaining five dimensions
were performed at a moderate level, with the creation of STEM instructional media from local
materials receiving the lowest implementation score. Crucially, the PNImodifiea ranking
identified the top three urgent teacher professional development priorities as follows: 1) using
simulations or virtual laboratories (PNlmodgiies = 0.108), 2) creating STEM media from local
materials (PNImodgified = 0.100), and 3) designing integrated STEM lesson plans (PNImodified =
0.098). These insights demonstrate to the academic community that sustainable STEM teacher
development in developing contexts must focus on mitigating equipment shortages through
digital tools and low-cost local materials, driven continuously by school-based Professional
Learning Communities (PLC).
Keywords: Needs Assessment, Professional Development, Secondary Schools, STEM

Education
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cuuda1atin (Low-cost materials) figoneo)iud3Tnuisgfiu definumnuddudnsud
210U, enNaeIFuEUoinNIINNIWENg1 STEM wdstnnrindstinneua 299 Lee (2021) 6
gvolion niwdyduldigdigdaindsge ubountudnorududs cay $19a01UWiSnn1uSin
dNUNEUEUI-R9A U2 IS .

w2z SUduf 3 & “nrwsencuudngsuyaruN STEM” (PNImuired = 0.098). (89
(JudioRsiuzgINwINnIUSIUS, eudiggougruiilgudaNunIuKsuCuULeaNIB3Z W0
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(000100E) 90N WNIWSSNEUULLIUN WIS VYALVIN WA CH ) nau2sucuofn TPACK
(Mishra & Koehler, 2006). .

28 UEHUS190Y J9na9INuUKUaaN2e) Witkin waz Altschuld (1995) Hioa naudztJu
poUdeINIWAATY AxsoeTdicdiu "S99917" oIt wE0F) 1ar Fxwwhnnm3g. Uiy
gone935u Wongwanich (2015) ficiugiaga nauts8nges PNImedities Fcg08 S0 6U009L
Sunoug9jium cﬁeﬁﬂ‘wmjccwui’mmzm@ngjn@néu%u‘cﬁe’hgﬁnan. (S9u=edus) H9vaSunay
P9fumnBuniudunzuiny Adiududt sucuuniutinneuig STEM ficinBudiisn dalunay
SuS Utaurd veuugengow, wriciegeatafutnniucdudasy (Mentoring), naugsyioudiu
(Reflective Practice) aou@ﬁumﬁucﬁéuguémwﬁgmuszuémjﬁaﬂé’u (PLC) Wi tuls)ssu
ejgdicsiog czﬁs‘tuﬁgs’auﬁussmcuv € wn ieduninugeututigyssufios).

G9ty, (debnavdusrlnnzuzaty 3 Sudurindni Wicinaorwduds, aouciuniu
donzunlnedaugzuouniy "guguisinwsusn1ISz18u (PLC)" miukuosingsy DuFour
Rz oy (2016) Zﬁ.ljjcflun’lljﬁ’ljﬁOiﬂ:ﬁlJ:ﬁiﬁ’m’mS'O.Uﬁ, nNEAINdsudnssy, «Ae souNussn
cuuctungsutofnariu3gasugediiciier. §91 senegfusucuuniinnzuig STEM
299 Pratuckchai twaz Patphol (2020) Aéicuofinesy Wongwanich way ez (2014) Higtdicdiu
51 NUENSUS UtassduwsIe9050 JR1U0d19ndUEUItd man2anfiutnnauGoniu cay
nssusSsounulusendy. deuijgsnasifuEdunudtaze) Leuanglish waz azus (2024)
figgdust nuiinnzudnnzewwesjggsulnubaucuont) STEM §ngq asgauindnastiv
sedonzurniugsuzsin Wisissuldnunzdudngalu sUd 210 tdeyddzdniiuw.

2

zuiuniudia
NS tranaudztSunorudiggniudadutunividnnzurSgigug tednazfunay

1. NSy KA FWwhoI) WNWINnNWsIU-NISy STEM

— guwiinnndy: gasuzieSnrerzin way axdogn diuaoiudidy wax §
no1UAINMS IATNIENWINNWSTU-N1UKeU STEM &9 6 dau & Wardu g1e tneday “naw
iSouluglnsIUETIUS3n3g war 918y” Jesudogizn.

— gzwhoR): gsugwIndydintdWardu e wggcddiu “niugsulyy
Jnssudtius3n3) waz 918U . Foudn 5 dwdicde wudiusdintdluardu Yaunas,
Youdn “nwwg1gd STEM aandngequisfiu” JasutondedindoScingn.

2. 30un01U68INWRANTY (PNImodified) TUNMIENNRIISZIZUE
BunauAndtiuaorwsSunouluninnzudgiguassy STEM ngljmﬂcﬁ"‘l (S
1) Sududi 1: n1aTg Simulation @ ¥199NNASIKLLTISVRY

2) SuEuR 2: nds STEM anSngenrisiu

3) Sutudi 3: nsenruuingUYLUINI STEM

4) SuGuR 4: nmudaulegdnssucetius3n3g war 918U

5) SUGUA 5: N3N 1y Yz ubuiingsugunedni 21

6) Sufugnuite: NWINAN[LTIINILSEUDUNIVSILoE
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éaxg;umuaou: BunauStasWicdiuda 893999 HidegnaunauiinnzuadaySunoudy
Sufiug wlundnastugelonzusdunausitgdieftsney (Simulation), fingznaudzen
B3ngentioqfuuIdng, way fingynauesUCEUNUKSUYRLUINI iswri iesngjganuny
Innwssu-ngey STEM WwddBnfo[9 o Ddz&ndiwau.

Sgsulus
AnBuniusia G3tadssuoicuy @unwStatiwls war nwSatuignty) i
1. dmnauaBuStatdls (Simulation wy Sriggfu): svmriudarg war IsIsIU aou
soulFuAnTndus uuudsfin@osy diunwwiitsriogfinas)zuweliouss (PhET Simulation)
war 39S Ltgurdndaetinandnzvguisgfiu tnetiuAutn PLC cﬁsgndsnﬁumﬂaﬂOCLau
9UNaUINRgIR03Y.

@ o o

2. dauniugsneuuingsy: aovdnnzue J g Jngoud

oV

08J19 NNYRLUINIULUONI]

a o

STEM 8ng1 ticnncoviznudngndonzd U8 vy uludzady wWelvigeeuguinytd gy

9

@ o P &
oY WNWANNIWSIU-NWK VA0 LS.
3. Awnwd e In td: aoudacdiuniudtacazinnzun (R&D) sutuuNIUENE0Y
selonzurg STEM diciuniucduidasy (Mentoring) egncles, douiiidnawuuiinasiiijthues)

G o

N Simulation A3N9U NIONGRNF=oignESni 21 2990nsutnens.

njaciguy

232000 W28UTRE11939 1089 goeniy, axuzdImiug tsissudnunzdudn
21 €Ay gRoUKIWSnreRn-02Tn10 §ig 143 vi AdWinorwsouJeayddtuninsucuy
FounIU way Weyuswwdbodsidouel Sntdinmdz Juaoudieniudacdutugtiaoiy
Juyy 1z cnncowisnudITnHo3s.

gjnzﬁwﬁ, éasu‘i'ar;j2‘302%11UmUi'mzﬁ"cﬁazugzcoaﬂ?umunooasuaowzﬁjjﬁjasj
(61990313, negensencdeusouunnuIngoui Wi uzl iz f39ta nzgennaudacy
U3t tuagi.
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