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Abstract

This academic article aimed to study the concepts, approaches, and models for
Developing High-Performance Vocational Teachers Through Network Professional
Learning Communities (Network PLC). The study was based on Vocational Education
Development policies, teacher competency development concepts, expected performance
levels according to professional positions and academic ranks, as well as experiences from
projects aimed at enhancing the competencies of vocational teachers and educational
personnel toward excellence in innovation and academic practices. The findings revealed
that the development of High-Performance Vocational Teachers should focus on enhancing
teachers’ professional knowledge, skills, and attributes that enable them to create learning
innovations, conduct research, and effectively improve student learning outcomes. Network
Professional Learning Communities serve as a significant mechanism that encourages
teachers to exchange knowledge, collaboratively develop innovations, and establish
academic cultures through collegial collaboration. The development approaches can be
implemented at the teacher, institutional, and vocational institute levels through workshops,
research and innovation development activities, academic presentations, and continuous
publication of research articles. Such development should be systematically and
continuously conducted in multiple phases and may integrate blended learning approaches
combining onsite and online formats. The outcomes of this development process contribute
to enhancing vocational teacher competencies, improving learner quality, and creating
sustainable positive impacts on Vocational Education Development at the national level.

Keywords: High-Performance Vocational Teachers; Network-Level; Professional Learning
Community
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Development of an Operational Manual for the Asset Accounting
System, in the Electronic Government Fiscal Management
Information System (GFMIS) for Educational Institutions

under the Lampang Vocational Education Office
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Abstract

This research aimed to develop an operational manual for the Asset Accounting System
within the electronic Government Fiscal Management Information System (GFMIS) for vocational
schools under the Lampang Provincial Vocational Education Commission, and to evaluate its
implementation effectiveness. The study utilized purposive sampling to select 44 personnel from the
accounting and procurement departments of six vocational institutions. The research instruments
included the developed operational manual, an expert validation form, and a user satisfaction
questionnaire. The findings indicated that the developed manual reached a high level of content
validity and was strongly recommended by experts for professional implementation. Evaluation
results from the sample group demonstrated the highest level of satisfaction in the overall aspects of
all three dimensions: manual components, content accuracy, and practical utility. The study
concludes that regular updates to the manual are essential to remain compliant with the frequently
evolving GFMIS regulations. Continuous development of such pedagogical and operational tools is
recommended to ensure the efficiency and accuracy of public financial management.

Keywords: Operational manual; Asset accounting system; Government Fiscal Management
Information System (GFMIS)
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Abstract

This research aimed to develop and evaluate administrative models supporting the
tourism industry in educational institutions of the Vocational Education Commission. The
purposive sampling method was employed to select a sample of 406 participants, comprising
directors, deputy directors of academic affairs, heads of curriculum and instruction
development, heads of dual vocational education in tourism industry-related, and teachers.
Data were analyzed using confirmatory factor analysis, and model evaluation. The results
revealed that the administrative models supporting the tourism industry within educational
institutions of the Vocational Education Commission consisted of 4 main components, 14
sub-components, and 103 indicators. The main components are included: 1) inputs, 2)
processes, 3) outputs, and 4) environment. The developed models demonstrated a good fit
with the empirical data. Notably, the most significant sub-components under each main
component were policy (for Inputs), supervision and evaluation (for Processes), graduate
vocational competencies (for Outputs), and political and economic factors (for
Environment), respectively.

Keywords: Administrative models; Tourism industry
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Design and Performance Measurement of Real-Time
Electricity Meter

Y ¥ o o

= s X = 1 @ 4 Y A A 1 o o 1
FIIAU AUDY |, FYIAAY LTYUADU, THINAY LAILLNI, WUAT FIATSNA ll%ﬂﬁﬁu ﬁ]’?ﬁﬁmﬂ']llw R

a ' o 4 o 93
55151 DITHIY, Hag 5IATNIA WINIUNT

Theerawat Tibeye'", Chaiadul Reanson', Chatchawarn Sangkaew', Montree Teeratrakul',
Chairat Suwanampai!, Tharathip Phurahong?, and Thadapong Pormjan’

Received: 20 January 2026
Revised: 21 May 2026
Accepted: 4 June 2026

Abstract

This research aimed to design a real-time electrical measurement device, evaluate its
performance, and assess its usability. The error analysis of the real-time device compared
with a kilowatt-hour meter showed mean errors of 1.05 percent for total electrical energy,
0.37 percent for voltage, and 1.38 percent for current. Regarding user satisfaction with the
device, its usability achieved a good level, while its overall physical design was rated at a
moderate level.

Keywords: Real-time electricity meter
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insaafSanadllhiuuunainse (Real-time electrical device)

]
v A

I A A 9 [ 1 Y v A 9 a "9 1 1
Hwasesiedanly asratanazuaasaima lih ldiunvaz 19ause lidessesium
[ 1 < a a g’; v a [ [
gounas welifiunganssumslssna llihvaziurazdagulodSums ldndean i 1a
<3 ] =y 1 % o
590157 TagaunsodadTuna v Taun usedu' vl (Voltage) nszua i (Current) A1da lvlvh
(Power) Wa911 131 (Energy) 118 111 (Frequency) naz@idszneumias Il (Power factor)
é 1 d‘ 1Y 9 L] 1 d' ] g’/ v A S A
(Hz) 33107 1avzgnilszuiananazuaainandeaatiloslugiwiaidu q szauiuiinie
Tndifeanarnie i ldamnsosuianuemsldnasan lwih 18siui (Gonen, 2015; Capehart et
% % a 1 d’ % % g’l a d'
al., 2020) M3nstanasnu ihuvunaniwanaennaiestandsanu llihuuuduaun
Y 1 v
paaswaludnyazamnainuaz ey Tagmseaiauuunansansasaaimsilasuula
1 % ] a 4 a [ 1
voam1n i i ldnasanardesie1vgldamisolinszinganssunis ldnwasan T igu
] { @ o [ a a {
Frananiins lwasnugs gunsainldndsnuunnialnd ws emsnlasumlasvesTnaalih
Y [

Tuszuv'lded1ausiue (Capehart et al., 2020) wona1nil 1T TAYT 8 Tl unaTe 5l
UNUIMAIRYADNITUTHITIANITNAIU (Energy management) Tagdoyan ldvinnisasinia
o v a 4 o ) 1o A A a o
ansoih I 1dlumsdaaulaioanmsldndaauin lusudlu mivdseansamms ldndaanu wag

Y
andunuat i luszezer MiluszauaiaSou ormsdninau uazn1ngaa11nsy (Gonen,
2015) Tuduanutasassuazanuadesvesszuy Wi msasntandsnu Wiy naiasa
] a a 1 <3 (] a
$gliausonsranuanuiadnavesszun Ivih 1ded1932a157 190 anie Tvaaiiu (Overload)
malasuntlasveaussau i anud lwihnlded lugismnasgiu wsemalsezneuias Irlih
A o 1 & a a 1 dy 1 Y a = 1 o 9
N@InIaI I FanuAalndmiaiiendwaliinannudemesoginsel vl ane1gns1d
d‘ % Q‘ d’ 1 a v
NUUBUATIINT taztiuANUFesaomMInagUaman1e Wi awmiasgiuguninlidves
v Aa ad a J A o A @ 9
aoiuiaans liihuazdidannseiind nsesianamsoasiaiauazudaanadoyania i v
a A 3 A A o w o . . . A [
na193d delwaTesloddnlunmsifhsgSanann'lii (Power quality monitoring) 111999109520
] Y 1]
Tdd1Fvuaunsosuiuazud lvdgmnmavuluszun i ldneouiszdiwansznugunsde
1 4 Y] 2 a Id o
syuuTaesau (IEEE, 2010) na1a laedail inseeiadsua lbihuuunansuiugilnseind
o L] A 1 a 4 a [ @ @ [}
ANudIRYoINBIRENIIATINEDY AAT1eH tazusmissamanasnu Il luszun lwihadiolm
Tagaivayums ldwdsnuegniidszaninm dasass nagdsdu
a d Q’

malula8duneS1invUeIaISWES (Internet of Things: ToT)

I a aa Y A 1 a3 a J o A A 1 Y

WunurAauazmaTuTagnygudums¥on aeginsaioannselind iag Wieaea1a 9 i
o A [ Aa J A Y [ Y a 9 ]
Aunsoedumesiia e ldansoiuianm wadou uanuldsudoya uazdimsninguns

o Y @ wa A o 1 dyw FY 3 J o
1/]1\111!llﬂiﬂﬂ@ﬁiuﬂ@ﬁﬁ@ﬁnﬂﬁgﬂzllﬂﬁ QﬂﬂimlﬁﬁTHNﬂﬂigﬂﬂﬂﬂﬂﬂLGﬂUL“ﬁﬂi alszunana uag



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 40

4 % o o ' Y I ] 1% a .
Tugadeds ¥ ldszuumusamausnnwiuniovresansos 18 (Atzori et al., 2010)
Y v
Taseadeiugiuaesszu loT Taena ldszneudae 3 daundan 1aun 1) drusvidoya
. o Y A v 9 Y 1 a dy A v
(Perception Layer) ¥imilfiasaviadoyaninaniniiadon 15 guvgil Anudu wseamia Il
2) AIUIAT019 (Network layer) Mt NS DY oyar A5 0 18T @15 19U Wi-Fi, Ethernet #30
A ] 9 A' 1 a % . . o Y d‘ a 4
1n30U10 15a100 9 3) dauueiwaadsu (Application layer) ¥ivilszurana Ins1zH waz
o o . @
neraawadoyalig lFawsniir 11415 Toni'la (Gubbi etal., 2013) TagiinumaTuTad ToT gn
o Iq 9 v 1 Y ' 4 Jd a a
i'lih)segnaldedraunivatelunatoaiu wu szuuausaley szuuan1saliing szu
QARINANTINBINT 0L UAZTLTUUTANTNALIU Tagnnizludunsasinianazaiuaunis 19
waesa Wi &9 1oT 20l amsadaaums lanasanlduunnaisse uazamnsoniugu
o 1 a A o @
gunsal I 1ded1diUsz@nsa1w (Depuru etal,, 2011) N15Uszgna 1% IoT luszuunsaaia
(% ] { <3 4 @ 1 (% o w
wasu e lddeyan lannduwesasivia wu useau Il nszualvdh uazaa i
1 [ < 4 a 9 I 1 o a 4 9
asagnas lUsamnuuuszuUAa ALY deyaninadwnsnii lams iz iunn Tily
9 (% [} a a [y v A 9 a [
M3 lFnaenu asvduanuialndvesszun i nazmivayumsdadulodiunmsuimsoa
[ [ <3 [l o A 1 e v 1 A
msnasulded 1955 az i ud 189U (Al-Fugaha et al., 2015) 4oN91nil ToT §95281HL
a A [ @ J 4 [
Uszannmlumssamanasanulueimsuazesdns e namsnsrusmdoyams ldnasam
Yy w o U 7 a ¢ A o Y o =
nnraeganiouiu tazihdeyamanivuninngimelsuleams ldwasnu anmsgapde nas
(% : @ a J a Y (%
anAuUAIUNE U U2 0281 B@ANFEINUILIAAYBITTUUANITANS ALAZ MIHAILINE I
' o 1 a s I A g
98198981 (Gubbi et al., 2013) na1n Tasajil imalulagdwmnesiiavesassnaudulaseadis
dy o A o @/ [ [ a 1 Y
nugudragnesivayumsnauszuuasvianasnu duuunaisse Tasgaeldns
a L4 9 [ ~ < ] ) J Y Y
52059 AT tazudasratoyandsau lihlianuazain 5957 waziiud deawalinmsda
o = A a A 2
MmNz ansnmangadu
d o v (% (%
Tulasneulnsames NodeMCU ESP8266 d w5 uszuunsaaianasnilnh
< ¢ /A o 2 & a 2 g
Wuveialulaseeulnsames NWauduuunugIuve 151 ESP8266 Fu1iululns
) . .

Aou IName51uY SoC (System-on-Chip) N5 IUANUANITDAIUMIUsEUIaMaLAzMITOAT Wi-
. o o Y v A Y A 1 A 1 T Y a
Fi 2.4 GHz 131uén shldmingauiuau loT AdesnsiFouaoinoaignaz datoyaiuunaingg

1 A A . o Y ' 9 S
A1AUVDY ESP8266 101199931183 USB-to-Serial i1 1 amnsa Tsunsuriu USB laazain an
A 9 9 ) [ A 1 <3 S A [ o Y
GPIO InFenlFnudmsuireuaoIs e nie luganeusn mMulzaomsHmu1 1ATIUAUIDY
HAZIUNABDIAIU ToT (Schwartz, 2016) AMANUAT IR YYD ESP8266 MN810INUTLUUATIVIA
[ ) [ @ (% a A 1 ' < G- @
wasnudmsuauasavianadsnulddwuunannie Aemseiuaninguses nse lugaia

o Y o 9 T 9 é’ =Y dy . .
wasuudnihmsibznaredoya nazddoyaiuszuueou lav Uavll 1) Wi-Fi 802.11 b/g/n (2.4

GHz) wiouauan TCP/IP ludateligunsalaedoyalidudsines/nand ldlaonse 2) CPU 32-



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 41

. g o o d‘ d‘ [ ds! Y d%' [
bit Tensilica L106 19112 12108 80 MHz nazausadsugediulaluuisvua @unu
o 4 3’1 1 ] < 9 I ] dy 9 [ 1 da!
woWdI5/MIAa) mngnumanuteyaflusiwawazlszuanaiiosdunoudeuszun
o A 1 o 1 J SN Y. o Y
PBV et al. (2024) 3) GPIO uaz i@ @0 a5 NIATFIU 15U UART, SPI, 12C (Wruaaudins 1a) vl
A 1 @ (% @ 1 A A Y [ @
Wouaony Tugaianasa1ued1s PZEM-004T 3o lugadu  laazain 4) seesulvualsznda
WS99I 13U Modem-sleep/Light-sleep/Deep-sleep FI8aans 1¥nasuluanundesnsiauaie
A A o I ' o @ o
LUALABI 10191 T UBI9 9 (Udeze, 2025) Tae ESP8266 luszuuasiraianasau Iz
{ o v g [ < 1% 1% ' 1 a
Wi wdaudsil 1) Sudeyanindumes/Tugaiandsay Ao PZEM-004T @4f1m1315iaes
Trfeenuiniu UART 117 ESP8266 81us1fiazsaiaal (nn 13u1#) 2) Uszunanauns

[

agtuuudeyatio MudmaundesonidTus, sadeyaiiu ISON wie CSV uaz 3) Ted1suas
dqeﬁ’agaﬁuizuuaaﬂaﬁESP8266 asndioyanIu Wi-Fi aae 11 lanea 191 HTTP, MQTT,
WebSocket ¥3odalfagudoyamaruesauunang saillavs iseasundenldan

ginsainsrndatSunadlvh PZEM-004T

Tugaasrviadsua Ildhnszuaady (AC Digital power energy meter module) gnoOALDL
wuive 13 lumssanazdszuanadima ll 18un usedn T nszue i sida i wdanu
T ad Tl wasdalszneumas i Tugasnsahaus sy lulasaouTnsame s
maéaammuauﬂm (UART) PZEM-004T yhausudyanaussau lidnszuaaduTagasan
s2u1'l97h uazasintanszua liiunsiontlasnseud (Current Transformer: CT) #4%28180
13 Ilihideeenaininssidnnseiing ildnsTaiianuasasoniniu feyausesulilih
waznszua llihiiasantal§ezgmir lddszuananelu Tugaitemuaamiiias T ndsan
T wagdlsgneumas Tl neuddoyaseninlugiuunaiariu UART Sswed aviauay
amg (2568) Tuga PZEM-004T a@msnasanianinia i ldwaremsiines éqﬁﬂamé’{ﬁtyda
msaaszrmslgnasau i 1aun usedu i ldlumsassraeuanuadesvesszuy v
nszua Iz d5una Tnaafigendelussuy ds llfuaasSinumas il Foues
waau Tlhuaaals mamdsnuildazanlunienTasad—42Tus xwh) anwd lilih1d
asdoununmuesszun lihnszuaady dlszneumas Idhldszidivdssansamns e
wasauvedTvaa T 511'3&ﬂ'mﬁ1ﬁm’e)§ma'wijﬂuéﬁ”e)gaﬁ‘yugmﬁﬁuﬂuﬁm%’umiﬁmﬁﬂ
Msnaan msasaeugunn i lueinsnieaniuilsznounis (Gonen, 2015; IEEE, 2010)
PZEM-004T 5045un13 Aoa1sdoyaru UART ldannsaisendedululasnouInsames
EsP8266 18 Tasasanazazimihifie mdeyad 18 1h lszinanauas dedoya llfassundaiy
w3 ouaasnanuunanieiueanla 1wy Suuarvesanseszuunand suwialidiyves

szuuastandsnu Iiiuunaias e (Kolban, 2018)



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 42

(Y] (Y] d
mstaawarazmsdaiuteyandsnIihriiuszuuna1an Google Sheets
3 A Y uq ¥ Y =2 g Yy A a ¢ v
Lﬂui3‘]_1°]_|‘VI5]5'}]51‘114Eﬁ‘]ﬁ11!'ﬁ"lll”lﬁﬂlﬂl?ﬂﬂﬂl@uyaqﬂnﬂ%nﬂQQT ﬁﬁJTﬁﬂ’Jmi"lg‘l’iLLu’JIu?Jﬂ"ﬁ
Tdnasnu i 1dedaFaau (Capehart et al., 2020) Tae Google Sheets (Cloud-based spreadsheet)

I = s o o @ 9 a A Y o
L“lJuﬁ’!ﬁﬂiWWI‘U‘L!ﬂﬁ1’J§PW]‘ifNi‘1Jfﬂ'i“l/lNTHLLﬁ%fJ‘]JL@G]"UfJJJ“ﬂLL‘U‘U!,’Jiﬂﬂiﬂ aﬂmﬂmmmazmﬂu

o P ° & 79 ¥ Y ) ) ' o Y
ﬂ']'i%ﬂg‘ﬂll‘ﬂ‘llsllﬂll“a DITATUIUNUITU LLﬁ%ﬂWﬁllﬂﬁﬁlWEjlﬂﬂ?ﬂl@\iﬁﬂﬂ/ﬁjuﬂ']\ﬂuulﬂ (Sukhdeve,

U

v 3 & o { o o . .
2023; Nguyen, 2023) Tﬂﬂﬁ'ﬁ\l'ﬁﬂ%ﬂ!ﬂ‘ﬂlﬂuﬁ'ﬁ%‘l, 391, Gﬂl!.“l"il!\‘lﬂWﬁ’JﬂulﬁjlﬁiJW%ﬂU Time-Series

A

1 4 [ 1% 4 1 @ o 4 1 1
uuUd1e, ursuazIIunuATIdouYoya laazaln uazFouasnunsolieruaruesa 1ad1e 13
% o ' s o s o
Looker Studio %Qﬂﬁﬁﬂ—ﬁ\i"ﬁjﬂgaﬂmqﬂﬂﬁm 10T ld§4naria Google Apps Script Tumswaun
=y @ 9 s Y A 9 '
sruvaziinanaeivdoyaninlulasaouInsamesudulouas Google Sheets 1Al Google Apps
. o o A o o v K 9 = Y
Script 11U Web App/Web API o5 uf1ueL DY HTTP (GET/POST) taziuiindoyaaida ld lag
[ vAa 1 a [ 4 4
o9 TUIA (Peters, 2023) daunsuaasnavoyadsuia ldiddiunayuosaoon lail (Online
Dashboard) Apnsiideyasiuavunuaaslugluouiedie wu nsvliduuud Ty nsmlung
o . 4 | v a g 2 &
nFeuiien KPI (kWh/3u, kW gage, PF 1nae) iive T lvaumiunmsuazdadule 145290 a9
Id o [ [ Id 4 o
Wy lavesnusanisndaaruInin (Capehart et al., 2020) Tag Looker Studio 1) utnT 091091
<3 { 4 1 1
F1eULA LAY AUWALAE T DIFoUR DL AITEYAaNA181/T21AN TIUAY Google Sheets 1Az

o (Y yw J { J
deyamasansdmizialauun Tdneunazus 14dinervoudng 1dd1e (Sukhdeve, 2023) s
a3 [ J 1 Y 1 4
sanudeyandsau Ivlihuunaind Google Sheets TIUNUMTUTAINANTIULAYUDIA Looker Studio

u

€

o Y o (% a 9 9y =K 9 a 4 Y
mﬂwnuussﬁ’mmwawmhlwﬂummmmiﬂﬂwﬁmmmmmmmmayja ’Jmﬁzmmﬂummz

v A [ o ] <3 I o o Y]
aaauladumssanisndsnu i 1dedasiaswazituszuy aeandeadunanmMIaIumMIIn
Msnaaau W1 (Capehart et al., 2020; Levine, 2016)
o A YR o a o o []

ATIRTY Aaw uazauz (2568) laanyimsnanniwes iy loT $1uu 5 wiae Tae

T4 Tugadawasaru lddh PZEM-004T wan153venudrszuuainisadaainia v Taun

usaeu i aszualnih srda Wi aud dlszasumida i vazndsau T 1deda

uiud Tagannuaaranaouvensiay nizud uaziad Iidheglusig £0.16%, £0.91% uay
o = 1 I'd ~ [ a o dy [

+0.80% ANA1AY Faoglunamiunasgiuinms Wihduginadimua uennnilszuuamnsods
9 o 4 1 4 a 9 9 9 v 1 <3

Poyalldinanduazuaainar AT oS ANDUNE1959 §lFausogdoyadounainiiuy
4 J o I o a @ ] (] Aa a ] o

w1 iWhvoya l1Finsziuazusmsdamsnaenu i Idedalidssansom suRedn
4 Y 1] [ [ L

F3med avdauazame (2568) laanuimsiauiszuuasianms lsnasau i Taedsegnald

aa AN~ A l @ = 9 9 [

mATuTaddumesIaveas TN HaznUNIZVUANTIAT I IAnaz T uindoyans Tdnaaau
1 1 4 a [ ] o

T l1dedaneiioauunainsa vazamusavaaaud Tiums landaanuvesemsmuuasUos a

iq ¥ ] ] o v A Y ] I
ﬁﬁlmmﬁw GI)"]flﬁuUﬁkluﬂWiQWQLLWHLLagﬂ'ﬁﬁﬂﬁLﬂﬁﬂuﬂ’liﬁﬂﬂ’licl%'waﬁ\ﬂuf]ﬁﬂ\ﬂﬂﬂig‘]ﬁ_l



\‘\///
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 43

=t 9

dy a 9)4' 1 = a A 1 1%
‘LlE]ﬂi]1ﬂ‘Llﬂﬁ‘]Jﬁ$L3J‘Ll1ﬂfJ@Lﬂfﬂ’)%1ﬂluW1J’Jﬁ$‘UlliJ‘]J§$ﬁ‘l/l‘ﬁﬂTWIﬂﬂi’JiJ@QIL!i%W]J?J'Iﬂ‘VIﬁﬂ qaEnoy

Q

A 9

== Y = o 9 a = o
dennugndes anuades uazanumuzaulumni ) 1douescdueimsGeunsedninau
o I [ [ s A Y Y aw
uazawnsoi hllszgnad ldlumstanmsnasanuvesesansoandunuluszezen 1 uaznaive
[ 4 a 9 a A a d o a [ v [
voulszau Ansdszass nazame (2563) Naswazmlszaninmiinesoansozianinaau
g’; o a 1 a A a Jd o a [ Al
TufhsmansaFeutazgaamnisuuuunanse nulszaninmiinesovnse: dwnsniam
v Aa A v a { o 1A {
lalndiAeenuiiinesnlauiasgiuvesms ldihaugiaanldludegiulaelindanaramae
a a Jd o a { '
0.816% wazmssziiuanuianelalumsadalinessaniozvediFenangwuan mssenuuy
J a a o =3 9 [} 1Y
ginsal Yszansamlumsiay uazanuanelanmsanvesmsleay eglussaviunan
1 = @ va o Y o o J v o w a
wRedInu q5a Wa uazame (2564) Tdamunsenanasszuuasaaiamas iwounaiess
y a J a J 1 o @ 1 ] 1
uNugIIAaTsnlmes nunszuuamsoasvianasau lWihdedoyaiuasonis uay
v 3 9 ) Y 1A a A Yy sy o
vanudeyalugrudoyalasdniidszaninin Tasldarsaursnldunudr aunsonaununs
] o da o v I J a 4 ] J 1 @ o {
ndsuiadimesjumldduamniniimes lavreaamldsielumsdiulgeszuy Bnnsdoyanla
ninmaasaviadiansni Il ums namumsTdnaganudihlueiasou nazmivayums

o @ s A = ° '
‘1J']'3:\15ﬂBTQﬂﬂiﬂlLWﬂaﬂﬂﬂﬁJLffﬂ\iﬂ'liﬁQﬂﬂNTHiUiZUU%W‘c’JUlWWT

AUt UMTIVY
Y

o a2 3 d‘ v a IS)
mimmumﬁaammmmzwmmmimmﬂ‘%mm"lﬂﬁnmmaamﬁ UUYUADUAN

Zle

1. fniﬂﬂﬂ!!‘lJ‘]J!ﬂ%?)Q%Jﬂfh‘ﬂ1ﬁulwﬂ1llﬂ‘ljnﬁﬁ]%fi
o < Y 2 Yy o Y v !
Wﬁﬂﬁluﬂ"l'iﬂﬂﬂllﬂﬂfgﬂﬂﬁmﬂ']u IoT 1!1!\1Ghri‘lJ‘ﬂ”J'I‘JJfﬂﬂJ13Q1Uﬂ151’11\11u91uﬂ153U-ﬁ\1
9 ) A v 3 s o ) o @ o 1 o A
m@yﬁﬂﬁﬂi%‘ﬂ‘ﬂﬂTiﬁﬂﬁTiL!UUlliﬁ'IEJL‘]JHQTJﬂﬁﬂ!‘ﬁﬁﬂ LLa3Gl“]fq‘]Jﬂﬁﬂlﬁ'lW'i‘]J'JﬂﬂTWﬁ\‘]\‘]']u‘Vlll
o 1 9 zg Aan I I I L v [
ﬂ'ﬂllﬁ'liJ']iﬂﬁluﬂ'lﬁﬁ‘U-ﬁ\‘] ‘ll’é)‘JJ“aWHjj"luL!UU@%@@ﬁNTLﬂuQﬂﬂﬁﬂ!L“ﬁul%@ﬁiuﬂTﬁ’Jﬂﬂ'lWﬁﬂﬁ'lu uae
=1 ) = d o 1 dy ] =\ I Aa v W 4 4
uuvm“luizuugmmaya “INQ‘]JﬂSﬂWNﬂaTJ 1YY WIINYN Wunteuvosnwanso s

gauaaalunnm 1

~— ’

a1 TassadeuazaulszneuveunioiadTna lihuuunainse



\‘\///
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 44

2. mamilszansmnveunsealalSinadvihuuunainss
2.1 iimsialnaansodld llihmeluieatnnilsznoudiemisalsuemanazini o
o < 2 o A Y A a v 1Ay . 0
wanudu vniuh cT veunseviatFuna Iihuuuna1nse asaviaa1ng Consumer Units 111
' ) { o v a v o Ja I o
amasnu IihnsalduSsususun Tadade1ns uwesveaionn
o v A Y A [ I A ] 9 Y4 v A
22 msianliinsesseTnanduasostauden Stanley Y119 2000 306 Tagian
4 g’; o 1 a 4 { 4 [ =Y a [
e lliduaiss amiuiihamsnidme s el namseatadsua IWduunainsaiald un
= [ | a s Y o 1 o v a 4
nfFeumeutuunanileauiimosudiiaanuuiugiueamstaaimiaumes nia i
< Y a dy
MINUIIVTINToYAaz M5 IR 1ZHiIToNa
A a A o A Y] a Y . Y o
1 sziiivlsz@nsnm dAutiumsnadou Taonsia 1vanig Consumer Units 1d13AA21M
) o a s A Aoy v v =
wiugeIiaamatwmes e lilihuesuniosnia landeutiuninma
2. dsziuanumuzaums Ignuveuaioatanini ldinuunansalagdseiiu
ANz 19U HazaNHULNIINMINN

o 9 A Yo ' aa Y 1 A oA
mmayja%"lﬂ TUIUATNNNTDA "l,mm AURAY LA ANVYUUVUNINTIIU

NaN1328

msvseenuubuazimuaiodialsuna Iihuuunainse dsingeaasil

1. wseadammalvlihuuunaesa

[ d' [ v [ a o d o w 1 [

AIATE9ANINTAIARILTIAY ATZLE ANND AN uawmes maa i uazamdanu
dq 9 A Y 1 o Y = @
nlande eonuunlaglenaoawnaisuuia ga 300 ¥, x 1919 200 WY, x an 104 vy, gUnsal
YTLADUAIY DDUAAINAVUIA 4.0 inch SPI serial screen backplane module with at least 4 10 drivers
Tu A0 ulas'lyl AC-DC HLK-10MO5 Power Supply Module AC-DC 220 VAC to 5VDC NodeMCU
ESP8266 V2 CH9102 LUA Wifi based ESP8266-12E, Tugaiamimisitimosnia 1w PZEM-004T

AC Digital Power Energy Meter Module V3.0 100A AL IunIng 2

dl v Adl v 1 a
DNN 2 ﬂﬂBmgﬂ"IEJ‘L!?JﬂLLa3ﬂ1Elbl‘LlLﬂii’)Qlﬂﬂﬁ/l"l\ill‘V\lﬂumlll’m"ﬁ]iQ



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 45

7’ Y e o ) o 1y Y, A 9 g
gunssiau IoT Hawnsovhauludumssu-as doyadreszuumsdemsuun 1¥meiv
4 [ 9 o o Y] [ U [ A Y] 1 9 dﬂll
ginsainan uazldgunssidmsutanmasnuniianuamnsolunssu-de doyaiugiunuy
Aan I S I o v 1 @ 3’/ 1 VAo 9Y o 4 [ v =K
avnoauuginisituees lumsdasnasanu nindudennialdlinuglnsaivdn uagiiuiin
Tuszungmdoya
2. dszansmwveansesdatSunalwhuuunaiess
2.1 dszansnmveunsoialsua Iihuuunaiase Tasmstalvaaniosld i
9 o A Y} A o A ° < ' A a
melureuinnlszneudians 09l SUo1Ma tazinIeahaNueu WU MIinaaeulszansaw
vounInatadsua Ivihuuunainse s1eTuaan 12 ¥ Tue damuleside isumae 1.89
d‘ v A v A v J A d [ o w d' [ d'
KWh 1o dameunun latadas umes amemaa lWihsiumas 1.91 kWh aanuaaianaou

= d’
NAY 1.047% LaAluA15199 1

A a A A @ 2 a [
AT NN 1 N’dfﬂi‘1/]ﬂﬁ’i)‘U‘lJ33ﬁ“l/l‘ﬁfﬂWmﬂﬁlﬂﬁ@ﬁﬂﬂﬂiMWQ!hlwﬂ'llLﬂﬂL'Jﬁ'ﬁ)i\i Tagn1sialvan

A o A o <
1A509US U IMA LaZIATIIAMEY

v ¥ A o a
Tamansoaiadiu i o e o e .
oo 4 - ARenN 1aInAe1sune s AANAAIA
¥l | IR GAVER! 4
; — inau (%)
wielsunalihs o aewn) | wiedSualidhsy kwh)
1 07:00 0.26 0.00 0.58
2 08:00 1.57 1.57 0.0
3 09:00 3.07 3.07 0.0
4 10:00 4.28 4.27 0.71
5 11:00 5.60 5.57 1.08
6 12:00 6.29 6.27 1.45
7 13:00 6.68 6.67 0.30
8 14:00 7.66 7.67 0.13
9 15:00 8.89 8.87 1.02
10 16:00 10.15 10.17 0.50
11 17:00 11.52 11.57 0.17
12 18:00 12.94 12.97 0.32
5IURAY 1.89 1.91 1.05

a A 4 [ a [ I 4 v
2.2 dszaninmveunsesiadsua liiuuunainis Tasmsialnaaduaseauthandou
Stanley Y¥11@ 2000 38 WuN Awseau lihinsestadsna llihuuunansaialdmae 220.67

Jd [ { d [ [ Id a S [ { [ {
Thad anszuadtaldmas 6.06 tauil Meusumtadlsuaauiloouiimos Assaunialdmae



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 46

d A o 9 A (= d’ [ [ a
230.52 Than ﬂ1ﬂ5$!,!,'ﬁ‘l/nﬂulﬂlﬂﬁ8 6.14 1ol AINNUAIAAADUVDINITIAUTIAUINGY 0.369

-4 ' A o A A
Lﬂ@ﬁlcﬁuﬁllagﬂ1ﬂ31uﬂﬁ1ﬂ!ﬂﬂ@um@ﬂﬂ1§Jﬂﬂﬁzllﬁ!ﬂﬂEl 1.380% LLﬁﬂQiu@nﬁN‘V] 2

A a a A @ 2 a [
ATTINN 2 Nﬁﬂ15‘V]ﬂﬁﬂUﬂi3f"f‘V]‘ﬁﬂ”I‘W"’IJi’NLﬂ5ﬂﬂlﬂﬂiﬂﬂmvlwﬁhulmnﬂﬁliﬂ Tagn1sialvan

A ! v 4
megﬂmmau Stanley Y119 2000 199

o Y A o ) 7| a s
. Jadunseaiadiunaludh Tameunauioouilines . 4
¥ - . AANUAAIAINADU (%)
- HUVINIDI (®97979)
W) » - o
BIIAU (V) NIz (A) BINAU (V) | nIzud (A) | u53aU (V) | NIzue (A)
5 229.00 6.30 230.30 6.50 0.56 3.07
10 230.00 6.00 230.80 6.22 0.35 3.54
15 231.00 6.10 231.00 6.15 0.00 0.81
20 230.00 6.10 230.80 6.12 0.35 0.33
25 228.00 6.00 229.30 5.99 0.57 0.17
30 230.00 6.00 230.50 6.06 0.22 0.99
35 232.00 5.70 232.00 6.01 0.00 0.17
40 230.00 6.20 231.20 5.83 0.52 2.23
45 229.00 6.20 230.00 6.34 0.44 2.21
50 228.00 6.20 229.90 6.32 0.83 1.90
55 230.00 6.00 230.60 6.08 0.26 1.32
60 229.00 6.10 229.80 6.11 0.35 0.16
5IUNAY 229.67 6.06 230.52 6.14 0.37 1.38

3. anurInzanmumsIrauveuasadarFunalwhuuunainss
@ 9
3.1 ARy 19

Y a A a < 1 A [ =y a Y [ Y
glsziiulinnuaamiuasniosiatSuna lwihuuunanie Audnsazmsldau

I~ [ ) _ Aa 9 1 a I~ @
Tasn sy nianumuzanluszaud (X= 3.52) Yszlusretonunianuaariulussaus
~ o w 1 ~ 9 3 9 a _ @
Fosmuaauaunaelaun anudr lumsuaawadeyanuunanie &= 3.80) szuuanuilasant

4 ' ' ° @ _ a 4 o 9 1o

YDIUATDIUAZIBADNT1NFITNHT (X= 3.60) ANNAaUIzauuna1s 1dun anumiudrlums

o — Y — {
Saana lulih (X=3.40) U ganvazainlumslaanu (X=3.20) uanslunsen 3



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 47

~ a d o 9 A [ a
ANTNN 3 Wﬂﬂﬁfllﬂi1$‘Hﬁﬂ']elil!3ﬂ”ﬁGlﬂNTHﬂlﬂﬂlﬂiﬂﬂ’Jﬂﬂ%NquWﬂnmUL’Jﬁﬁ]iﬂ

My | s1emsseaiu X S.D. FLAUMNIZ TN
9 3 -
1 52UUANNUADANIVDIATOI 3.60 0.89 a
9
2 anvazanlumsleau 3.20 0.45 11unaig
3 anuuiud lumsiaainie lulsh 3.40 0.89 11unang
< a

4 AN lumsuaasmatoyaIUNAINS 3.80 0.84 a
5 | waensthgeasne 3.60 0.89 A
= ~
NAIURAY 3.52 0.23 a

3.2 MIUTUNUANHULNIINENIN

9 Aa A a <3 1 A @ a Y [

@ﬂizmunmmmmummimmﬂ?mm"h\lﬂmuummm AMUANHAULNINITNIN
< = [ —- =1 a < v A A

Tagnnsandiunyanumuizayluszauiliunaie (x=3.18) tazianuaariuluszava (3o9

o 1 d' 9 1 [} 9 1 A 1 a Y
awduaunaglaun szuuamsnlsvljedoyaiunionienouiines 14 (X=4.00) Hazyu1n
A ~ — a [~ [ ~ o 1 = Y J
YDIUATOIVANUIUNIZAY (X=3.80) ANUAARUIZAVIIUNA19 Feaauaiduannas laun

' { ] _ 9 9

Anuausalumneuauewienslasunilatvesdoya (X=3.40) H19DUTAIND LETAITDYA

v o A v v Aqu & _ A
ATUDIU %ﬂli]u‘l’ii@llil (X=3.20) Lag ’J’(?f@]“l/]slﬂf LLUNLLTY NMUNTU (X=3.00) Llﬁﬂ\ﬂu@ﬁN‘ﬂ 4

A a Jd v A o a
AT NN 4 Wﬁﬂﬁ’JLﬂi”l%‘Hﬁﬂ'Hil!8‘1/]1\1ﬂ”IEJﬂ”IWGIJ’t’NLﬂiﬂﬁﬁﬂﬂ%NTml‘lWﬁﬂmﬂl’mﬁ]iﬂ

M9y | s19m5seiuu X S.D. FLAUMUISTY
1| v9v9auns oA NumINs au 3.80 0.84 a
2 | anuansalumsaeuaueInens 3.40 0.89 1hunatg
nlasuinlasvedoya
[ 9 ] A [l =\
3 | sruuawnselsulysdeyariunionte 4.00 1.00 a
a 0 Y
ADUNUADS 1
] ~ Y <
4 | Fagnleuvansa numu 3.00 0.01 1hunaig
5 | nihveudana udasToyaATURIU FaaL 3.20 1.10 1hunag
NAsIURAY 3.18 0.37 1hunatg

a a v
anlneamazagiwamsidy

wanmsoonuuutazadunToialTua I uuumnainss ensadaa gy nssua

4

A ? o w ! o Aq ¥ A Yvo 3 Y
AITND ﬂHWWL’JE]iLLWﬂm@i ﬂTﬁQIIWﬁW uazmwawmwi%maﬂ ﬂﬂﬂmﬂJTﬂﬂi%@jﬂuuTﬂJuTﬂﬂ’JN




\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 48

209.5 U x 817 318 U3 x an 151 . MelulsENoURIY VOUTAINAVLIA 4.0 inch SPI serial screen
backplane module with at least 4 1O drivers IM@@LLTJENII’N AC-DC HLK-10MO05 Power supply module
AC-DC 220 VAC to 5VDC NodeMCU ESP8266 V2 CH9102 LUA Wifi based ESP8266-12E Tu@aﬁ"ﬂ
1 a 4 a 4
Ams1dmesn1e Wi PZEM-004T AC Digital power energy meter module V3.0 100A WaUAIIEH
Yszaniamveunioiatsua lihuuunainss suanuaaanaeuvesnsiaaiddslad
= 9 =1 v Aa v J da o 1 1 d' ] 1Y
Seuiisudismsiieuiunladadensimes nun sanuamandouvesrlendsanu i
A - A "o o a I 1
52unae 1.047 Wesidud auanuwiudrilumsiasimnimeinia i nud anwnaia
A " o w =\ 1 v Y v aa L= d'
inaeuvesamas S eufeuanszuauazussdumeiafimes manuaalamasuves
= s d F A o = -4 Y
NTZUAINDY 1.380 1WOTITUA AANUANIAADOUVDIULTIAUNDY 0.369 1BIIFUA 1AL AOAANDY
[ [ -4 A Y a A a d o a o
Audszau Ansdszasa uazame (2563) NTPNUNANIAI ALY ILANTMNUNDTDINIT B IR
9
Aasau llihnenaniifoutazgaa1mns sy HUWIA 159 HATINNATO DA IWITDTAAT &
v a P [ a { ] 1A
IndiReenuimesn lauiasgiuvesms lddruginianldludagiu faranaiaies 0.816
S 3 o A @ 2 a [ 9 =
wesidud anumuzanveuaiodiadiuia liiuuunainsdludnvuenslFauianu

MUNEAUTZTAVA LAZANHUSNNMINNIANUMINZAUTZAULUNA1N

References
d v A = % @ 4 ) Jd o a 4 1 o o
WUIIN FYATN, UYATA ULAINON, ﬂwmuw Uszeanron, 31u9A WUdUn, uag YYLIAU LIUIUNT.
[ a 4 ] 14
(2568). mMsvaimes i uuy roT (Internet of Things) 5 U8, I1TT1TNHATAIAANT
uagma Tulag uns. oo, 6(2), 86-96.

J % a 4 1 a o L4 Y] v
TINIA dana, FIFVIYTY VNYFIY, LAz 353U Yy 1d. (2568). MIHAUITEUVATIVIANT 14

ERR]

wgeu i InelimaTuTaddumesifinuesasswaa. Jowrnal of Computer and Creative
Technology, 3(2), 230-243.

Usgau Ansdszasd, gniwus qassuse, uaz auea gassuiai. (2563). msadaayn
ﬂiz?m%mwﬁma%’w?ﬂzﬁ“ﬂﬁ”lwﬁ'wm"lwﬁw‘izmmﬂ%’aﬁ@uuazqmmmiume Real
Time. 17a1531MsaniumserFianw1nnld 1, 5(1), 82-92.

va o 1A o o |4 v o w ~ 4
q3 AU LAY YDATI LNUTU. (2564). MsHAFeWaLISTEUY A5I9IAM84 77/777!!1]1]!58’57 ?‘VUJ

a o a a o

zﬂy a d A 14 a a 4 ) Y= a o
YUNUITIHUUIAATNITNNIANDT. [ﬂiﬂgﬂ]ﬂWUWUﬁﬂHaUﬂ!m@] ul‘JJulﬂﬁWjJW], UN1Ing1as

q

UIIAIT.

Al-Fuqaha, A., Guizani, M., Mohammadi, M., Aledhari, M., & Ayyash, M. (2015). Internet
of things: A survey on enabling technologies, protocols, and applications. /EEE
communications surveys & tutorials, 17(4), 2347-2376.

Atzori, L., lera, A., & Morabito, G. (2010). The internet of things: A survey. Computer
networks, 54(15), 2787-2805.



\‘\//
N
! en Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 49

Capehart, B. L., Turner, W. C., & Kennedy, W. J. (2020). Guide to energy management, (8"
ed.). Fairmont Press.

Depuru, S. S. S. R., Wang, L., Devabhaktuni, V., & Gudi, N. (2011, March). Smart meters
for power grid-Challenges, issues, advantages and status. In 2011 IEEE/PES Power
Systems Conference and Exposition (pp. 1-7). IEEE.

Gonen, T. (2015). Electric power distribution engineering, (3" ed.). CRC Press.

Gubbi, J., Buyya, R., Marusic, S., & Palaniswami, M. (2013). Internet of Things (IoT): A
vision, architectural elements, and future directions. Future generation computer
systems, 29(7), 1645-1660.

IEEE. (2010). /[EEE standard for electric power quality (IEEE Std 1159-2009). Institute of
Electrical and Electronics Engineers.

Kolban, M., & Szwed, A. (2018). Application of the SPineCOR dynamic corrective brace
in treating idiopathic scoliosis. Chir. Narzadow Ruchu Ortop. Pol, 83(1), 1-4.

Levine, J. S., Fukai, I., Soeder, D. J., Bromhal, G., Dilmore, R. M., Guthrie, G. D., ... &
Goodman, A. L. (2016). US DOE NETL methodology for estimating the
prospective CO2 storage resource of shales at the national and regional
scale. International Journal of Greenhouse Gas Control, 51, 81-94.

Nguyen, P. (2023). Google Workspace for Education: A study and case usage of Google
apps in the classroom. HFATFZEX EHFA#ZE, 32, 105-119.

PBV, R. R., Mandapati, V. S., Pilli, S. L., Manojna, P. L., Chandana, T. H., & Hemalatha,
V. (2024, April). Home security with 1ot and esp32 cam-ai thinker module. In 2024
International Conference on Cognitive Robotics and Intelligent Systems (ICC-
ROBINS) (pp. 710-714). IEEE.

Peters, C. (2023). Apple and google App stores v. developers. Wash. U. Global Stud. L.
Rev., 22, 87.

Schwartz, M. (2016). Internet of Things with ESP8266. Build amazing Internet of Things
projects using the ESP8266 Wi-Fi chip. Packt Publishing Ltd.

Sukhdeve, D. S., & Sukhdeve, S. S. (2023). Google Cloud Platform for Data
Science. Apress: Berkeley, CA, USA.

Udeze, J. C. (2025, September). Internet of things enabled smart environmental monitoring
system based on the espressif system 32 microcontroller. In conference
proceedings of association of science eductors anambra (pp. 95-106).



1,
%ﬂ . e Vocaons Educt
Journal of Technological & Innovative Vocational Education: TIVE ~ Vol.3 No.1 January — June 2026| 50

STUUATIVDLMAZTINI I3 8ATHOA HIAVMATEU Y ToT SINNU
[} d‘ =) W
szuud1sed lmeasuanudasanaleims

Tot-Based Automated Smoke Detection and Ventilation System with
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Abstract
This research aimed to develop Internet of Things (IoT)-based automated smoke

detection and ventilation system with backup power supply for building safety, and to
evaluate the technical performance of a loT-based automated smoke detection and
ventilation system with backup power supply for building safety. This study employed a
research and development approach. The system consisted of an MQ-2 smoke sensor, a
Raspberry Pi Pico W microcontroller, a ventilation fan, a 12V 8 Ah backup power supply, a
web server, and a network-based notification system. When smoke concentration exceeded
400 ppm, the system automatically triggered the fan, transmitted data to the monitoring
system, and instantly notified users. Experiments were conducted in an enclosed 2x2x2.5
meters simulated area, with an approximate volume of 10 cubic meters. Data from five trials
were analyzed using mean, standard deviation, and the percentage reduction of smoke
concentration. The results showed that, the efficiency of the smoke detection and automatic
smoke exhaust system on the IoT network can operate continuously under the main power
outage and was able to reduce the smoke concentration by 75.7 percent in an average time
of 48.6 seconds. It can work with uninterruptible power systems continuously and can be
used to enhance safety in small enclosed spaces.

Keywords: Smoke detection system; Smoke ventilation system; Internet of Things
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Abstract

The purpose of this research was to evaluate the academic achievement, practical
competencies, and satisfaction of the trainees. This study employed a single-group, pretest-
posttest quasi-experimental design. The sample consisted of 20 undergraduate students
selected through purposive sampling. The research instruments included an achievement
test, a learning behavior and practical performance assessment, and a satisfaction
questionnaire. Data were analyzed using mean, standard deviation, and a paired-samples t-
test. The results indicated that the post-training mean score was significantly higher than the
pre-training score at the .05 level. Furthermore, the learners' learning behavior, practical
performance, and overall satisfaction were at the highest level. These findings suggest that
the developed training kit is effective and viable for application in higher education
instruction.

Keywords: Training-based learning; Friction stir welding; Practical competency
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Abstract

The research aims to study the needs assessment in integrated management for
developing entrepreneurial competencies of Chiang Rai Vocational College students. The
informants, selected through purposive sampling, consisted of 106 administrators and
teachers from Chiang Rai Vocational College. The research instrument was a questionnaire
designed to assess the current state, desirable state, and needs in integrated management for
developing the students’ entrepreneurial competencies. The researcher analyzed the basic
statistics and ranked the needs using the Modified Priority Need Index (PNlmodified)
technique. The findings revealed that the current state and desirable state were at a high
level, and the prioritization of the needs is necessary in integrated management to develop
entrepreneurial competencies for students of Chiang Rai Vocational College. It was found
that the development of teachers and entrepreneurial personnel It has the highest needs
assessment, followed by monitoring evaluation and continuous development, Integrated
management principles, Integrated management, Structure system and stakeholder
collaboration engagement and Integrated leadership, respectively. In terms of the structure
and system of integrated management and entrepreneurial learning management, there is
good management, and there is no need for urgent development.

Keywords: Need assessment; Integrated management; Entrepreneurial competency
development
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Abstract

This research aimed to compare the clinical efficacy of povidone- iodine and
turmeric- based balm at concentrations of 15, 25 and 35% on acute wound healing in dog.
The study focused on evaluating tissue regeneration rates and the duration required for
complete wound closure using a Randomized Complete Block Design (RCBD) with 6
sample dog (24 wounds). The results indicated that turmeric- based balm at 25% and 35%
concentrations yielded superior therapeutic outcomes, achieving complete wound closure
within 7 days. This recovery period was significantly shorter than that of the povidone-
iodine and 15% turmeric balm groups, which exceeded 9 days (p < 0.01). In conclusion,
turmeric-based balm at a minimum concentration of 25% demonstrates significant potential
as an innovative veterinary nursing intervention. It effectively enhances wound healing by
accelerating the transition from the inflammatory to the proliferative phase, providing a safe
and efficient alternative for dog wound management

Keywords: Turmeric balm; Wound healing; Dog; Povidone-iodine; Comparative efficacy
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Table 1 Effectiveness of the experimental item on wound healing in dogs

Contrast Providone- iodine with Trenq analyze of
Treatment . Turmeric-based balm
Turmeric-based balm
1 usage
Days - - -
Providone- Turmeric- Turmeric- Turmeric- Providone- Turmeric- Linear Quadratic
iodine based balm based balm based balm SEM iodine based balm | 7~ value ~value ~value

15% 25% 35% P ’
1 2.433 2.367 2.300 2.233 0.018 2.4332 2.300° <0.01 <0.01 1.000
2 2.283 2.150 2.017 1.850 0.063 2.283° 2.006° 0.012 0.033 0.833
3 2.183 1.950 1.750 1.533 0.047 2.183° 1.744° <0.01 <0.01 0.887
4 2.067 1.767 1.617 1.267 0.045 2.067° 1.550° <0.01 <0.01 0.087
5 1.867 1.650 1.383 0.933 0.054 1.867° 1.322° <0.01 <0.01 0.181
6 1.600 1.267 1.083 0.617 0.067 1.600* 0.989° <0.01 <0.01 0.103
7 1.333 0.800 0.550 0.167 0.118 1.3332 0.506° <0.01 0.012 0.650
8 0.817 0.367 0.317 0.017 0.081 0.817* 0.233° <0.01 0.066 0.225
9 0.483 0.200 0.000 0.000 0.045 0.483* 0.067° <0.01 0.055 0.087

*b Mean with different superscripts in the same row indicating a significant different (p < 0.01).

JzezM 7 U

Providone- iodine Turmeric-based balm 15% Turmeric-based balm 25% Turmeric-based balm 35%

Figure 1 Comparative study of experimental use of wounds in dogs
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NAVYRITTANANIVAVIAD (Chromolaena odorata) ABNIZUIUMTTIIUUAA
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Effect of Chromolaena Odorata Leaf Extract on Wound Healing
Process After Castration in Piglets
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Abstract

This study aimed to evaluate the efficacy of Chromolaena odorata leaf extract on
wound healing time and inflammatory responses in piglets after castration. A Completely
Randomized Design (CRD) was conducted using 30 male piglets aged 12-14 days, randomly
assigned to three groups: 1) control group treated with povidone-iodine solution, 2) spray
formulation of Chromolaena odorata leaf extract, and 3) gel formulation of Chromolaena
odorata leaf extract. Open castration without suturing was performed. Inflammatory
parameters, including redness and swelling, were evaluated, and the duration required for
complete wound healing was recorded. Data were analyzed using analysis of variance, and
mean comparisons were conducted using the least significant difference test. The results
showed that that piglets treated with the Chromolaena odorata extract in both spray and gel
formulations had significantly shorter healing times than those in the control group (p <
0.01). In addition, redness was significantly reduced (p < 0.01). However, swelling showed
no statistically significant difference (p > 0.05), except for the 2" day, the spray group had
less swelling, and no differences between the spray and gel forms were found in the other
parameters evaluated. In conclusion, Chromolaena odorata leaf extract effectively
enhances wound healing and reduces inflammatory responses following castration in piglets.

Keywords: Chromolaena odorata leaf extract; Wound healing; Piglet castration;
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Abstract

The purpose of this study was to evaluate the effects of various growing media on
the growth of the cannabis in greenhouse and to compare the cost of growing media for
greenhouse cannabis production at Chativa Glow Co., Ltd., Chiang Mai Province. The
experimental was arranged in a Completely Randomized Design (CRD) consisting of 4
treatments with 24 replications as follows: Treatment 1: peat moss to perlite (2:1) (control);
Treatment 2: peat moss to perlite to raw rice husk (1:1:1), Treatment 3: peat moss to perlite
to rice husk ash (1:1:1), and Treatment 4: peat moss to perlite to coconut coir dust (1:1:1).
The results revealed that Treatment 4 (peat moss: perlite: coconut coir dust) yielded the
highest average number of branches at 9.29. Treatment 3 (peat moss to perlite to rice husk
ash) provides the maximum stem diameter on average 1.34 mm. Most importantly, it
produced the highest fresh flower weight at 110 days, reaching 3.65 kg, which was highly
significantly different (p < 0.05) from the other treatments. Regarding the number of leaves,
Treatment 1 (peat moss: perlite) provided the highest average leaf count of 11.37 leaves, but
showed no statistical difference compared to the other treatments. In terms of growing media
costs, the peat moss and perlite formula exhibited the highest cost, followed by the formulas
containing coconut coir dust, rice husk ash, and raw rice husk, respectively. In conclusion,
Treatment 3: (peat moss to perlite to rice husk ash) is a highly potent formula for growing
cannabis in greenhouses, as it can promote stem growth, increases the weight of fresh
flowers and the cost of growing media was relatively low.

Key words: Growing media; Cannabis; Growth; Growing media cost
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Effects of AB Fertilizer and Fertilizer Formulations 8-24-24 and
20-20-20 on Growth and Yield of ‘Thomas’ Tomato
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Abstract
The purpose of this study was to evaluate the effect of AB fertilizer and fertilizer

formulations 8-24-24 and 20-20-20 on the growth and yield of 'Thomas' tomato. The
experiment was conducted in Huai Kieng Village, Mae Wang District, Chiang Mai Province,
from July to October 2025. The experiment was arranged in a Completely Randomized
Design (CRD) with 4 treatments and 15 replications. The treatments consisted of: treatment
1: AB fertilizer (control), treatment 2: granulated fertilizer 8-24-24 formula, treatment 3:
crystalline fertilizer 8-24-24, and treatment 4: crystalline fertilizer 20-20-20 formula. The
results showed that applying 20-20-20 crystalline fertilizer resulted in the highest average
plant height of tomatoes at 60, 90, and 120 days of age. It showed a highly statistically
significant difference (p < 0.01) compared to other methods, including internode length at
60 days of age. As for the stem diameter at 30 and 60 days of age, there was no statistical
difference (p > 0.05). In terms of yield, it was found that the 20-20-20 formula fertilizer gave
the highest total yield weight and number of fruits in the harvest, where statistically
significant differences were observed in the 1st and 3™ clusters (p < 0.05). Finally, yield
quality included sweetness, pulp thickness, fruit size, and residual weight after 14 days of
storage, there was no statistical difference (p > 0.05). It can be concluded that the use of
crystalline fertilizers with the formula 20-20-20 is most suitable for promoting growth and
increasing the yield of 'Thomas' tomato. This is due to the presence of macronutrients
nitrogen, phosphorus and potassium in balanced proportions.
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