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Abstract

This article presents guidelines and techniques for designing vocational and
technical education instruction based on the principles of outcome-based education (OBE).
Outcome-based learning emphasizes what learners can perform after instruction rather than
merely focusing on content delivery. The article discusses the importance of defining clear
learning outcomes aligned with the needs of the modern labor market, instructional planning
through backward design based on expected outcomes, and the selection of student-centered
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teaching methods such as competency-based learning, project-based learning, work-based
learning or internships. It also highlights assessment and evaluation approaches that
correspond to the established learning outcomes. Furthermore, related research and policy
frameworks are reviewed to support the effective design of outcome-based instruction.
Findings indicate that applying this approach enhances learners’ achievement and
satisfaction with their learning experience.

Keywords: Instructional design; Vocational education; Outcome-based education;
Learning outcomes
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Abstract

In the context of a global economy driven by innovation and intellectual property,
the creative economy has emerged as a crucial agenda for enhancing Thailand's national
capabilities. However, its progress has been impeded by a lack of systematic integration of
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strategic communication. This academic article, therefore, aims to analyze the roles and
challenges of strategic communication in driving Thailand's creative economy. Employing
a qualitative research methodology through documentary analysis, the study synthesizes
information from national strategic plans, governmental agency reports, and related research
from 2018 to 2025. The findings reveal that strategic communication plays three significant
roles: 1) marketing communication for value creation, 2) cultural identity communication
for strengthening social capital, and 3) international communication for advancing Soft
Power. This article posits that to develop the potential of the creative economy, a paradigm
shift is necessary- from fragmented support to the cultivation of a comprehensive
communication strategy that interconnects all sectors within the ecosystem. The novel
contribution of this article is its synthesis of the policy communication gap, which provides
essential knowledge for the development of the creative economy within the Thai context.

Keywords: Creative economy; Strategic communication; Policy communication; Soft power
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Abstract

This research aimed to investigate the competencies of accountants in the 5.0 era affecting
accounting efficiency of accounting office and the relationship between accountants’ competencies in
the 5.0 era affecting accounting efficiency of accounting office Mueang district, Lampang province. A
quantitative research design was employed. The sample consisted of 24 accounting offices, including
125 accountants, selected using probability sampling. Data were collected using questionnaires and
analyzed with descriptive statistics, such as percentage, mean, standard deviation, Pearson correlation
coefficient analysis and multiple regression analysis. The results showed that the competencies of
accountants in the 5.0 era were at a high level in all aspects (r = 0.716 — 0.784, p<0.01) The resulting
equation is Y = 0.433 + 0.252X1 + 0.296X5, where Y is the efficiency of accounting, X1 is accounting
technology, and X5 is leadership. While the ethical variables, professional knowledge, communication
and data analysis had no significant influence, and the model was able to explain 72.8 percent of the
performance variation (R? = 0.728). The findings suggest that enhancing leadership skills along with the
effective use of accounting technology is essential for improving the performance of accounting firms in

the digital 5.0 era.

Keywords: Competency accountant; Accountant 5.0; Accounting efficiency
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Abstract
The thematic paper entitled consists of two objectives as 1) to study and analyze

the human development process in line with the Buddhadhamma of the Suan
Buddhadhamma in Lamphun Province and 2) to seek out and expand the results of
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Buddhadhamma of the Suan Buddhadhamma to develop personnel in other areas. The
research was conducted using mixed research methods, namely documentary and action
research. In addition, the researcher also joined with the Buddha Putta Group and the Buddha
Arsa Group at the Buddhist Center in Lamphun Province.

According to the human development process of Suan Buddhadhamma, the
Meditation Center, Lamphun Province, it was found that Buddhist doctrines named Ariya
vadohi (development of a civilized or righteous person) were integrated with various
activities. In order to be a learning medium, the Buddhist doctrine cultivated five virtues,
namely: 1) Saddha, or confidence to members of Buddha Putta, 2) Sala, or good conduct for
meditators, 3) Suta, or learning the Buddhist scriptures, 4) Caga, or liberality, charity and
volunteer activities and 5) Panfia, or wisdom, exemplified in the project of the right action
“Buddhist Way for Organic Agriculture”.

Keywords: Human development; 5 ariyavaddhis; Suan Buddhatham; Buddha putta
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Abstract
This research aimed to (1) develop an industrial control system experiment set using

programmable logic controllers for Higher Vocational Certificate students, (2) compare the students'
learning achievement after the course, and (3) study the students' satisfaction with learning the
industrial control system experiment set using programmable logic controllers. The sample consisted
of 33 second-year Higher Vocational Certificate students from the Electrical Power Technology
Department at Lamphun Technical College, selected by cluster sampling. The research instruments
included the industrial control system experiment set, tests, and a satisfaction questionnaire. Data
were analyzed using percentages, means, standard deviations, and one-sample t-tests. The results
showed that (1) the experiment set’s effectiveness was 81.86/80.03, (2) students' learning
achievements were significantly different from the 80% criterion at the 0.05 level, and (3) students'

satisfaction with the learning through the experiment set was at a high level.

Keywords: Experiment kits; Industrial automation; Controller; Learning media;
Satisfaction
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Effects of aqueous herbal extracts on insect pest control
in Bok Choy
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Abstract

This study aimed to evaluate the effects of Aqueous herbal extracts on preventing
and controlling insect pests in Bok Choy at Chiang Mai College of Agriculture and
Technology. Five treatments were tested: Profenofos chemical, Neem infusion, Tobacco
infusion, Siam Weed infusion, and Garlic infusion. The results showed that 21 days after
transplanting, the Profenofos treatment had the highest number of insects, while the garlic
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infusion had the lowest. At 28 days after transplanting, the Siam Weed infusion showed the
highest insect count, whereas Profenofos had the lowest. Regarding leaf damage, neem
infusion was the most effective in reducing bite marks at both time intervals, while tobacco
infusion resulted in the most damage. In terms of yield before trimming, garlic infusion
produced the highest average weight. After trimming, tobacco infusion yielded the highest
average weight, although the differences were not statistically significant. This experiment
demonstrates that certain Aqueous Herbal Extract have the potential to reduce insect
populations and leaf damage, as well as influence crop yield. Therefore, they can serve as
safe and effective alternatives for pest management.

Keywords: Insect prevention; Neem; Tobacco; Siam weed; Garlic
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Abstract
The objective is to find the difference in electrical load characteristics between two types

of batteries connected to a 12-volt DC motor load. There are steps for assembling a 12-volt, 24 Ah
lithium battery. It is used to supply a 12-volt DC motor load, compared to a 12-volt, 24 Ah lead acid
battery. After 60 minutes of loading, the battery's electrical characteristics were measured every 5
minutes. The results of the experiment showed that the cost of electricity consumed in charging the
12-Volt, 24 Ah lithium and lead-acid batteries was 246.45 W-min and 253.26 W-min, respectively.
Furthermore, the electricity consumption to supply electricity to the 12-volt, 1-ampere DC motor of
the lithium battery and the lead-acid battery was statistically significant at the .05 level. The
assembled lithium battery can supply more electricity to a 12-volt, 1-ampere DC motor than a lead-

acid battery, which averages 27.20 watt-min in 5 minutes, accounting for 55.26 percent of the total

supply.
Keywords: Module lithium battery; Lead acid battery; Comparison of battery

unin
i g o W o < [ [
nuanesiiuesnlsznovdidalunmssnmundinu i Tasmmeluszuundiny

] [ a 4 ) =
NAUNU LFU TSUUNAINULTIDINAY ﬁgﬂﬂulWﬂTﬁTﬁﬂQ Lmzizumaﬂumﬂlvi% FINNWEA W50 I

'
) [

v (% [l S o o
MINNUNAINUNTOANUYVoIDAMEI NI Turiteuouml s -5 Tue (Ah) Taena ldluszuwy
o b ! S v q A < . A oy 5
UIIAUAT LFU 12 I'Jﬁ@'l Nﬂjsﬁllﬂﬁlﬁﬂiﬁgﬂﬂﬂﬁﬂ (lead-acid battery) IHININUAUNUAAS

A 9 o (] 1 < Aaa . . o o Y A
mﬂTuiaﬂﬂﬂl%ﬂumamwnmu aﬂ”mllﬁﬂmm HUNNBIALTYY (lithium battery) NAUVINIUUNUN
A =3 @ ¥ o 9 [ J Jya '
FHINUANHINAINUFI UIUUNLUN mqmi“hmuﬂnmumw Llﬁ$ﬁ']?J']iﬂGI)"]ﬁ]"lﬂlﬁ'Jﬂ'J'ﬂﬂﬂclu

o o o (% AA g @ o o v a3
5$UUWﬁQQTuﬂﬂLLWUL!ﬁ%ﬂTﬂﬂu@ll’l/\lﬂ']ﬂ']ﬁﬂéllfﬂfl@l'l LHJ@Ilﬁﬂiﬂﬂlﬂuﬁﬂiﬂﬁ']ﬂﬂfh‘lﬂ'ﬁﬂﬂLﬂll

v v ] ] v Y
waau Wi Tasmmizuuamesaseunmaautununma Tu Taduuamesaz N INTALLLAUALY

[
A Aa A

a o Qy 3 Y I 1 Aa a Aa o 1 [
NUITenaeFUT IR UIUAADI AIBON 12V 24Ah T 52 ANTAIWFINGINUFINIIDG 2-3 191
4’ = % d’ o'/ wa A % d‘ = a a %
Wereuiuuuaneinznnsa luauauia@eddu iesnniidsed@ninmmsdadszy Ildvae
Uszy liduiudesaz 90 nazamnsomelszy il 1dunnidesas 80-90 vesnnuyTaglina
= ~ ~ o = A a ~ 9
anudoe luvaz uuamesazninsalilsz@nsniiiesdosaz 70-s0 tazamnsamelsey Trlih
Y A 9 A o 9 Y Aaa A9 A [
18 linudesaz 5o einuogmsldau witluuawesiaieuszlivoanatelsens ualuns
= A ' Aa A ~ o A A
nFeuieudalsnussninuamesaibounaznuamesazninsantusunaou il uazanug
o ' o o ¢ o o { Aa a
Tndifeany wu 12 1aad 24 usuuil§-0175 Falivoasdeluduaussouziunas veslsuin
aszua Iihnaeldamszeznainsldau Taemmzdoldaiues dluTnaauuuaoiisansonu Tals
4 9 a a 1 I~ o d‘ g}l a 9
TamslFaumme 5@ vounia, 2564) o819 lsnan mstuuamesnsaesytau 1 luau

a o 9 Y 9 a a o A ' A Y a
ﬁ]i\‘lFNW‘U"ll’E]IG‘]!LEN‘VI'N'JG]ﬂﬂ'liLﬂEJ')ﬂ‘Uﬂ'J'lllﬂﬁ'l@Lﬂﬁ@u‘ﬂ’E'Nﬂ'lﬂi%LLﬁUlV\lﬂ'l‘Vl%'Iflllﬂﬂi\i@nmnﬁ']



\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 184

(Y @ a [ J 4 g a
(Ampere-hour delivery) t¥azszyanuguminu Buugudnyuzsdadust dsingnisaitinain
Yaveraretszns wru msanasvesusunaou T ladh lunuamesagnansavazaielssy
Aoy WANTENUIINQUNYULIAGON NAINAADANTTDNNVDIDAIABI AIDONNINNIIAZAINTA
A J @ ~ ' Y
m3oudnMveswad 11n99sMsoa/metszy liihinuanaieiu
= Y Ae qu o w2 1 o a2 A Aaa
msAnynieldaIdtanudagdemmasu ldihaaudeddvewuamesaidou naz
= < s ¢ s A ¥ 2 v oo o '
HUAMBIAZNINTA 12 1784 24 touuli-0177 TuRenlunslsauuuufedny susziillgans
A 9 d' d‘d c;y/ 9y a A o A o @
@O 1 NUUDANBI NUANUMINZAUNIAUNY YseanTaIn uazanudteuluszezendmiy
1 A A 9 [ Y] A A o
gAdIMNITUAN q Tagmmiznuineitosnvszuunasnumadeniieszuy liihdises
[ d av
agiszasnmsIvg
A Aaa ¢ 7 2
1. me1lsznouuuawesaisen 12 1aa 24 teuus-g132
1 A H
2. ienfSeufeundsnn lwihnauddes I lumssauazsredlszg T ¥ s uuuaaes

aa A ) 4 o s
ALDYULLASLHUALNDINSNINTA 12 I'JEWI 24 LL@?JLL‘]J?-E]'I?J"J

NUNIUIFIUNITN

Aaa A ~ s ¥y yaqw A A A a '
1. HUALODIALTYN ﬂ’f)LL‘UﬂW]’f)ill‘U'U“]ﬂﬁfl]“]ﬂhlﬂﬂcl“b'fﬂilﬂaﬂuﬂsll@ﬂhl’f)@@ua!ﬁﬁﬂlligﬁ’ﬂﬂ
Y )

Y
o o <3 J o 1 1 o o
VIUIN (L!ﬂI‘V]ﬂ) uasvIay (L!ﬂiuﬂ) Lﬁﬂlﬂﬂllﬁgﬂqﬂwaﬁﬁ']u ﬂqﬂLQUﬁ@ﬂUTNﬁHTLLuuwaQQTHQQ m

[
A AaA

YA < %’ o A s 1Y) ~ A A I A A
THvadataziinu i smeuduuuame I stiaou uuamesasen losowilullsznniiiey
9 o { ’a 3 a 4 Y] Aa a a o
Glﬁlfﬂuumﬁqﬂ“luqﬂﬂim@mﬂm@uﬂmmzﬂmw&ﬂﬂﬂﬂuﬂﬂﬁguu (@A mmqmi"lwu“aﬂ e
UNITTU UUAIAAN, 2566)
1.1 ®ann1sNIu
d' 9 [ a A d' d' 3}1 [ 3}1 1
1.1.1 mameilszy o lgwasanu lovouaBouaszindounainiau lldviuin i
ad g ad 1 A 1 o Y o 4
aanInglad mumaﬂmauﬂﬂwammqmmauamwamawaqam%ﬂuqﬂﬂim
s A o A Y o A A 9 aa o
1.1.2 M3K5a o35 uuamoiez londsnumeusniiamnasudie losouaiFounay
9 9
3nau2n lldaau
1.1.3 dauilszneuvian
g o 4 A 1 4 A 1 [
1) v2au (110 Tua) NATUBUNTINGU 15U ung Tolg INADUBYUULHUNDIAUA

;’ﬂ o a A @ J A 1 1
2) UUIN (LLﬂI‘VIﬂ) T]Wﬁ]Wﬂﬁﬁﬂi$ﬂE]‘U’ﬁL‘ﬁEJlI!iJ‘i/]aﬁ)f]ﬂulcﬁﬂ AU DYVUUNU

a A
TQUINYY

' '
~ Y A

adg J A o IS () aa ' )
3) maﬂim"laﬂ miazmammfaaﬂﬂmm‘mﬂumm‘l@e@uaLﬁﬂmzmnmuaﬂ
FY

azvIay



\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025 185

Ty 9
3 v % %

4‘ gj = 1 gj glz 4‘ [ 1 Y [}
4) 190U (Separator) aan 1!38TT'J'N‘U'J‘U'Jﬂlm$Gll'JﬁiJLWfJﬂfNﬂulliJ6l1’TsU'Jﬁ3JWﬁ
o 1 Ya d 1 Y
ﬂuiﬂﬂ@lﬁ\‘llmﬂ@ﬂiﬁﬂlﬁﬂ@]ﬁ@uqﬂaWWHUlﬂ
Y A A ] [ <3 [V 9 1 A =1 [
L.1.4 998 UANNHUILHUHUNAINIUG ﬁ"liﬂﬁﬂ!ﬂ‘l]wa\‘]\‘l'luvlﬂiﬂﬂﬂ'ﬂwﬂlﬂﬂ‘ﬂﬂﬂ
LI "o v s Iy 3 a ¥ A
uTwuﬂuazﬂ?mmmmumqmﬂmmmamu ﬁ"li]"lﬁﬂ%"lﬁﬁ]“])"]llﬂﬁa"lﬂﬂﬁﬁ !LaZNfJTQﬂ']iGlGBQ"Iu‘VI
' = 2 a a =Y ° = a a 1
g1IUIUANBUANDTUNY 5ZaN WUseansaw Nﬂ@]i'ﬁnﬁﬂ'lfﬂ_]§$‘Qlﬂﬁﬁumguﬂﬁgﬁﬂ‘ﬁﬂWWQ\iﬂ'ﬂ
A A Jd 3 Y s 9 A A o A A 1 o
UUARMBDILUVUBDU LS BI1TVTY Gl‘]ﬂ')ﬁ']‘]ﬂﬁﬂu@ﬂﬂ'ﬂm@t‘ﬂfJ‘]Jﬂ‘UL!.‘U@]meﬁTJﬁZLﬂ“VIfJu IHU ASNI-NTA
Aaa
1.2 Yszanveutuames also

Aaa .. Aa A Y Ia I a 4
1.2.1 Llﬂﬂlﬁﬂﬁal‘ﬁﬂﬂqﬂﬂﬂu (Li-ion) ‘]Ji%mﬂ‘ﬂuﬂw1/]’q‘ﬂi%’iu@ﬂﬂﬁﬂ!ﬂ!aﬂﬂﬁﬂUﬂﬁLLﬁg

saeua 1
d‘q =1 a 4 . =1 1 A ] 1 a Y {d' Y
1.2.2 nuamesaisen Inamwes (Li-Po) B3lsnsangundi deulsluginssindesnis
I a
AMUVINT WAy
Aaa . = [ Y
1.2.3 unamesason loosurleaia (Li FePo,) innwiasansgauazeignis g
) ] v 3 ]
Y AT Usosud ez szuui AU Ng
Aaa . . s I [ ) o A
1.2.4 uuamesaiben lnnuua (Li,Tis0,,) n5uiwazdasansge mungdmiuaun
) s ¥ D)
ADINIINIIFITIFIUDIUALDIYNIT 1FAIUE1IUI
- & . A A P P y 2
2. HUANBINZNINGA (Lead-acid battery) Avtuamesuuuwiv 1 lanlseneudrediuan

a

g’/ A 2 o ad P v a A 4 o
Traunluaznazoan ing lagnilunsasaisn Tasideuldlususuduazszuudiseq Il 4
Y AN [] 1 Y 129y o v A [l [ °
Foane31a1 linwe numu uazdenszua Ilgelaa uatidosinafnonunuILUYEINAITUA
Y A o ' a 3 ) ' ° A Y v 9 o A ~
ARINMIQUATIE 15U MIANINNAURI AN AND HazlTaAI3TEIInUAMNIaANipIINY
() AAa F2 o @ A A o 1 as 1 = [
nia ma lalasiaunaalvld uazmsdidauuamei inuaoigrinii lignisendinaiono
Fuadon
2.1 99alszARULAS HENMITIIU
9 ] g’/ o 4 1 35 o ad o
2.1.1 Ysgnoudeunuainuln (mzia lasonled) urduday (azn) uazdmnIng lag
(nsassanITn)
) o o aan Y] v a a [ adg o
2.1.2 Mzl azmazinlgasonunseganisn Uassdianasou 1
Y a v W A 1 ¥ 2 ad o < H o A o '
TinaaznrFamlaNuruIINIae tazdmn Ing ladaznanedluiil uag vazss Te935 9z
o ana 1Y) v W { v < < o
nszud Tl ld vkl gasedeundu agmdamasznlasunduiluaznuazazmlasonloa
Aaad o Y] I v A Aa
uazdan Ing ladaznduunilunsasanismn
Y A A o = A A A <
2.1.3 999 310190 tlomsuiuma TuTaguuaneson NUMIULAHUFeND AT
' M A Y Py ° o P} Ay
nuAemMsduaziiouuazusanszunn 1aa tenszua Igelda mugdmsumsldaundesns
[ g}/ ] I'4 4 4 @ [ 4
wasnugeluszeznaidus wu msamimaiessua msguasnu ligen Tasmmzuuames

A v = a ¥ 4
TJ']\ﬁJﬁglﬂﬂ‘ﬂﬁ@\?ﬂ'ﬁlel\?ﬂ'ﬁWHJu']ﬂau


https://www.google.com/search?q=%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B9%84%E0%B8%AD%E0%B8%AD%E0%B8%AD%E0%B8%99+%28Li-ion%29&oq=%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCjE1NDc0ajBqMTWoAgiwAgE&sourceid=chrome&ie=UTF-8&mstk=AUtExfAAGMNMZYgl-bk4gj1zdvOKjUMGYJ7fpm88Y8VjUn-azjA92wgUXerOOM0xbVe9LM-dOOoGQiBNV27fuXMwIU5BbjyNxRk8Zo_FlxQtwduHHVJ03lx70pQbgFARMPHlbL3-A1rjoa69OguZXm-RALOn8SiklHHC7i63VLcsM5FSgRYF6m35wP3jIlAqheZZAIFBRk9dC6ansRLm0sxBbzUfQBB-nYGEDYGW0H7w5cSfwtBjsQ2VvsdryWVCzrXmgweZF41mKyfURp4oJRa_3Vgc&csui=3&ved=2ahUKEwin1KbSrtKQAxUJzzgGHRqjEtQQgK4QegQICRAB
https://www.google.com/search?q=%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%A1%E0%B8%AD%E0%B8%A3%E0%B9%8C+%28Li-Po%29&oq=%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCjE1NDc0ajBqMTWoAgiwAgE&sourceid=chrome&ie=UTF-8&mstk=AUtExfAAGMNMZYgl-bk4gj1zdvOKjUMGYJ7fpm88Y8VjUn-azjA92wgUXerOOM0xbVe9LM-dOOoGQiBNV27fuXMwIU5BbjyNxRk8Zo_FlxQtwduHHVJ03lx70pQbgFARMPHlbL3-A1rjoa69OguZXm-RALOn8SiklHHC7i63VLcsM5FSgRYF6m35wP3jIlAqheZZAIFBRk9dC6ansRLm0sxBbzUfQBB-nYGEDYGW0H7w5cSfwtBjsQ2VvsdryWVCzrXmgweZF41mKyfURp4oJRa_3Vgc&csui=3&ved=2ahUKEwin1KbSrtKQAxUJzzgGHRqjEtQQgK4QegQICRAD
https://www.google.com/search?q=%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B9%84%E0%B8%AD%E0%B8%AD%E0%B8%AD%E0%B8%99%E0%B8%9F%E0%B8%AD%E0%B8%AA%E0%B9%80%E0%B8%9F%E0%B8%95+%28LiFePO4%29&oq=%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCjE1NDc0ajBqMTWoAgiwAgE&sourceid=chrome&ie=UTF-8&mstk=AUtExfAAGMNMZYgl-bk4gj1zdvOKjUMGYJ7fpm88Y8VjUn-azjA92wgUXerOOM0xbVe9LM-dOOoGQiBNV27fuXMwIU5BbjyNxRk8Zo_FlxQtwduHHVJ03lx70pQbgFARMPHlbL3-A1rjoa69OguZXm-RALOn8SiklHHC7i63VLcsM5FSgRYF6m35wP3jIlAqheZZAIFBRk9dC6ansRLm0sxBbzUfQBB-nYGEDYGW0H7w5cSfwtBjsQ2VvsdryWVCzrXmgweZF41mKyfURp4oJRa_3Vgc&csui=3&ved=2ahUKEwin1KbSrtKQAxUJzzgGHRqjEtQQgK4QegQICRAF
https://www.google.com/search?q=%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B9%84%E0%B8%97%E0%B8%97%E0%B8%B2%E0%B9%80%E0%B8%99%E0%B8%95+%28Li4Ti5O12%29&oq=%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%98%E0%B8%B5%E0%B8%A2%E0%B8%A1&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCjE1NDc0ajBqMTWoAgiwAgE&sourceid=chrome&ie=UTF-8&mstk=AUtExfAAGMNMZYgl-bk4gj1zdvOKjUMGYJ7fpm88Y8VjUn-azjA92wgUXerOOM0xbVe9LM-dOOoGQiBNV27fuXMwIU5BbjyNxRk8Zo_FlxQtwduHHVJ03lx70pQbgFARMPHlbL3-A1rjoa69OguZXm-RALOn8SiklHHC7i63VLcsM5FSgRYF6m35wP3jIlAqheZZAIFBRk9dC6ansRLm0sxBbzUfQBB-nYGEDYGW0H7w5cSfwtBjsQ2VvsdryWVCzrXmgweZF41mKyfURp4oJRa_3Vgc&csui=3&ved=2ahUKEwin1KbSrtKQAxUJzzgGHRqjEtQQgK4QegQICRAH

\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 186

[ A % A A A ~ 1 adgd [ )
3. wasau Il Aewasnuiinannmsimaeunvestsgy I iwu Sidnaseu Mudah
3 o {o o 1 a B a 1 [
TWdhuazilunasnundidyaeFiauypd lunainvaisaiu Tasannionaa laninumanagsanu
a a ] Y] a o Y] [ 901 o a [V
YgUYNNAIYUA 19U WAILNUUAIBINAS WAINTUAN WAINUU azNaINUIINH AT WA
] 3 a A [ Y] 4 {
TdhansomisesndulWihata (Jszangatis) nagnasnuwaia (Uszpndoun)
3.1 MnudatagmMsilaanasanu
) a Aa A dgf 9 1 1 A = =
3.1.1 Manutialaesssuana mavu ldes vy huay W v3eanmsdeadves
INYANFUANY
a d slni} a A @ =} zﬂy a
3.1.2 manaa Taeuybd u 1) M lndiFomas wasuwasnuailudomas
a 1 1 a %)) a I [ [ a 4
Woada 1y ot MasIINA vIeFuda Iilundaanu I 2) wdsnuiinades 1¥anu
9 ann a a 7 A a %l Y 4 a J ~ o a Jd
Founimlnsentiundesenan lo lvyunsiu waduaseriad nasuwdsnuudsornadiu
o v o [ 4 I o [ ?,} ?,} {
waau i Taeasa 3) faiua utaandanuearivesan lifhumdaau T 4) wdai l4in
A Y aana = Y A
Tvanneuuvyunsiu wag s) Ufnsouadl 14 lunuanes
@ I o 4 1 [
3.1.3 mauwdaanasa Tldhennsognulasiundsnugluoudu wu wdsuna
o 4 o 1 o (] I 4 a
(VoLPI99) ANuSoU (m%ammm%’au) 158N (waaﬁ"h!) wazwaanuuman T (ﬂﬁqu)
o o a o w 1 <
3.2 anwedhdaguazmai U1y 195ludiadsedriu Iuasain Ifanudeutazanudu
fnseald i Idluszuvdomsuazeumiviug I l4lueseasnsnaeminilszansam

a o a < v o § a a @
NITHAA LAZNMITWAIUUATHIND Lﬂu’ﬂiﬁ]ﬂﬂlﬂlﬂa@uﬂWiLﬂﬂi@]ﬂ?ﬂlﬁﬁyﬁﬂﬂllagujﬁﬂiiﬂ

3.3 Uszinnuoana sy v

]
=1

a ! [ ! 1o o
3.3.1 Ildhada (static electricity): theadeenuiszy lidhnediui wazalsingmsain
a 2 A o = A o 1 3
Aol sReganIonswansznI sz pvaniu
@ @ . a 9 [ A A o IA
3.3.2 WAIIUNATA (electrodynamics) Nerdpanumsnasuiveslszy I anne
nazua T niues
@ ' < . o A A
333 wammmmaﬂ"lwﬁ”l (electromagnetic energy) wawmmmaaﬂm"’lugﬂmmﬂau
] < ] J § a
wimvian T g vasaie luTasnd nagaduing

a v

a @ 4 4 { o 4
NN NSUTTNIT UATAUS (2566) F1UITUKNAD EJﬂTi'WﬁlLlTLﬂgﬂﬁ%Wiﬂllﬁﬁl@]ﬂdﬁTﬂﬁﬂWﬂ

Y 9

A A = v = s A I 79 Y a v ) ) o
NODDUUUNYDAN TUYNAINTY Iﬂﬂll?]@]‘q‘]_lﬁzﬁﬂﬂ e lydluednsalldusmswasaudisesdmsy

q

¢ o & a &gy s A A A q a D)
139 Insandt Tasaaas liamthesowansenaisisas el luemwnniu Tasldnszuiums
a 14 =) a a 1Y) a 4 Y . <
MIMeans malulad MIosNUULIFIIAINTTUNUIANUANAFAAT 192995 Arduino 1)1
Pl o A A s ¢ ' M A a oA
vosalulasaouInsaaes lums@eouTdsunsy HuwdTsarsad i uuraanasny Jadasn 1
o v A ) 4 e %] 4 a P o Y a 4 4
dwmsvilantlamieansalls Il 220V AC @eeduaies adavn 2 dwmsuilantlalnainTsa1sasa
P a oA o o A A A 9 s o P o a P A A
o3 uazaladn 3 dmsvlatamioclaoly lionTearimswves vesiuvison 1d 4 viia Ao

o a 1 4
Lﬁdiflfg 1 UIN 2 UIN S VN UAZ 10 VN f]i]’é] LCD #a@da@D1ueaIUIUNULAZIIAN %@QL%EJ‘]JW?HG]



\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 187

[ 1 A = A 1 o I = J 9y
USB 4 %934 #aN13NAaeIny Werseaiiony 1 1M nedazienatnuiunal s wii miala
= 1 o = 4 Y = 1 o = 4 4
6.33% 1W381Y 2 VN WA 10 W 150 1A 15.67% 11388y 5 VN WA 25 W 9150 10
= 1 [ =1 4 9 A o Y v
35.33% UAZIWIOY 10 V1N DYWL 50 W 515014 64.67% et linaaeslddunguas
v a @ a s 1 o ' [
WNANYIINGIAUNATAUATAITIALVGUTIUIN 20 AU WUNTzAUANNNIND laveeagias
UNANINAIRALMING 4.81 HAazANTEUUUNIATTIUNND 0.39 o IUTZAUALIN
a a a L4
gATUT AWITT UASTIINT T8N (2568) T18UHANIIIATIEHANIWIHUIZTUN
o a J a J v g v ) [ ' { o o
ATHFANAAT IuMIAAAT Tugarraduaie1Naduaz sz NN UNAI UM UNgueIA s Nino1de
a, ' a L4 4 a g’z
MEIBMIANANUNIZ AN TaBIdUoNTAATIZHANUIMI TUMUATHFANTATVBINITANAT T1ga
J a v a3 [ ) @ 1 { o o (%
iraanaI0INaduazszUDANINUNGINUdmMSUNguAneIfes I 11 1aa (220 Ho9) Tasldnis
9 A I ° ' Y ax a ’d v o
afrluwanuadiasnaaitazmuumannumingauaeIsinsfouaangluuungiions i
4 ) 1 { { o a L4 1 a &
(GRG) tommmgavesyanisay Iassmsnieldidonlaidimua wansimaizinudn msaeas
s a ¢ ~ A v ' o A i a ¥
Tugaryaauasonaduuia 10 kW ieed1uaedliyanisinlasainisdinga vaiznnsaaas
1 Y v @ @ ' 1A 4 v a3 @ @
Saufuszvuinnundnud liduanFarssgmand iesnnavesszuuimnuna Ui
1 < o ' { J a 1 @ v
pg19 l5naw msdamuvnatmingauie Tugarsaduae1iad 11 kW saunusDuinny
Y] = A = 9 @ a 9 [} ~
WA 8 kWh Taeliszeznainunu 4 1 awnsoaams ldwasaunnnia 1@ 25,689 niide/l nay
1 9 a [ = =) [ an =) 4
aansldes CO, 14 30,827 AlanSuaoll vaziRedIny ANT ATz YTULNIY (2565) 518911

i
) =

Ao adg 4 = 1 Aa a Aa a
HANIVe A1sazaredanIns laagas nunlinaseaussouzuazilsz@nsnmvesiuamesaiion
o [ a o dy 9 o v Aa d‘ =
looou msdrasawaiasluana uideiildmstnenaiadluanamednyimavosSuim
A o o [ 1 @ wAa ad
pazwiadiazaieiduae Iaseadansazare wada vazauiania lWiualivesansazaredidn
o 'Q @ o
Tnsladlunuawesaiionleoou Tasldinde LiPE, Anuduay 1.0 M luddiiazals EC:DMC
(1:1) BazAuAIaLa183 M 4 ¥ia (TMS, DMSO, FEC 1ag SN) w1131 M31AN DMSO 25 wt.% 19
' o 4 Aa A
a1 ldhgege (14.13 mSem) uazansiumosugvosloooudifiougaga (0.47)

Y]

1 [ J a @ A a A .
L%ulaﬂﬁﬂuﬁiTQVl‘ﬁ IATNAUIND HAZAUS (2563) ﬁj‘1JWﬁﬂTiWﬁJUTLWNﬂigﬁVI‘EﬂTWLLD@W]’E)dﬁ

9

<] ) o o a v o ¢ A Aa A

sl 3 devmnaandmsuldluasausou msditelilitaglseasnmonlTouioudszansnm
[ 1 H Y
vouameIaznInsaLazuuamesation lesaurema (LiFePo,) Tasaaaslusa 'l 3 o
<3 4 v [ 4 4 9 4

VUIALAN (UBIABT 500 TNA UIIAU 48 1986 121Y 20 LoNKT) WIDNNIINILAUMIHTIALAY

a o 1 d'Q = = %’ 5 a U
U529 (BMS) Han1339onu1 nuaaesaien looouomaiiiminasas 15.61 nlansuy

4 o =} a A % A 1 A
(59.02%) 3282190191390A04 5 52113 (37.50%) Hazisza@nsmmlumstunasuganuuames

v 9

AZNINTA 19.60-33.63% NI631101gN13 1531110031 2,000 50U Lifi lonsansonisnedlves

IS [ Y @ 1< a 1A 9
ﬁ'lilﬂllﬂ']flﬁlu ‘nﬂfwﬂaaﬂﬂmmmﬂunmmammaau



\'\///
|
! en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 188

BAuHUMIVY

A3

Y
AUUUMTNUTUADOU AL

{ A o o o Ja o
1. m3tszneuuuameTasen 12 1ad 24 ueuuils-a131 Tagldirasaseuvina 3 1iad 6

e

4
%

Jd o J o A
wouuds I 16 1508 HUUADUAIY

[

o Ja A 4 1 4 9 A 14 1
1.1 11A15ATI9 a0 UIsAaaIToNYUIA 3 11ae uaazisaa laelsliaaiimesiann
) I o a 4 J
usandou Iinndlusading seliusunaeu lnihvuia 3 Thad
1.2 iadaibousIuiu 4 1ad ARUMTATINADULE MADVUIUAUTIUIL 4 A 22

4 s s ° P o ' o
Ulﬁllﬁilﬂﬁﬂuﬂﬂﬂ’lﬁ?uﬂ]u’lﬂ 3 I'Jﬂﬁ 6 LL'E]?JLHJﬁ uﬁ}’mumaaﬁmumﬂummauﬂiuﬂu 4 "lzﬂ i]gvlﬁg]}

v
7

4 ° 4 7 o S 1A 2
usandou llihduau 12 Taad nszua 24 wenil-92Tus udnhgansesaugadinaeriie lisadil

o J Jo A 1w 9 Y J 9y o
m3sanaziedizy lihauaadiu inmsdedinszduliiradniousiam

q

tifigroisad

REEHET] urutidy

A o o Aaa 9 da A P
MNN 1 (D) ’mﬂ’qﬂﬂimuaz V) ﬂ13ﬂ5$ﬂﬂﬂLLUGIW’I’O?Q!TJEJMIﬂﬂi%“ﬁﬁaﬁl‘ﬁﬂumUTQ 3 T’Jﬁ@] 1.5

9 9
2. minaavsmsoauaz1elsey liihilduaoudsl

2.1 Faaginsaiuaviniesiion 1 luniinaasidanaziiedszy v dsznovdae

v
~

I a s s St A | A a 7
!.l'f)?J’]Jijf’Ji LT 12 T'Ja@]ﬂ“]f 1 Lli’]?JiJ LUAS INTDIWUATICULLUAAD

v
=

o 4 A 4 1 Y o aa 4 4
2.2 HuaLaes 12 Traaad 1 wouuds waeinny tuamesaisen 12 19aa 24 wouuls -

I A ~

o o v IS
3157 udnihmsdanszua i wazusedu Iihveawemes 12 Tradad na 9 5 wiuszeznm

q

60 11 WiounumuIaramad I azndsanu lihuaziufina danwn 2



F //én Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 189

wauliinmes FCIUGH | LASDINATIZIALUAY
()

i 2 (n) Jaglumsdszneuuuamesaden (v) minaasstiedszq lihuswuanesaGou

° s I A s ' Y o = ) 4
2.3UUBDLIADT 12 I’Jﬁ@]ﬂ“h’ lll’ﬁlill,!,‘ﬂ‘i UIADLUINULUALNBDIASNINTA 12 I’Jﬁ@] 24

o @ @ I
souuls-a13 udiimsianszua llfuasussdullihweswemes 12 Thaddd nn q 5 wiilu

szozia 60 Wi nieumuramamias i Amdeu i naziuiindeya dsnani 3 (n)
v 9 Y v v
2.4 NAADUUUAIADINIABIFUAMNIUADU AIUIUNIA DAY FIUDIUVULIATIIU

v Y ]
yoammaa I amasau lhihvesnuamesnsaeandoutiuiindoya aanmi 3 (u-n)

A 3 (n) minaaeamsdnelszy Ifhvewuaneiazninge uaz () nszuanialdan

d't:d d' [ Y d' o
Huaed I INLLAL (A) ﬂ§$Llﬁﬂﬁﬂulﬂi]"lﬂlmmﬁﬂiﬁzﬂ’Jﬂiﬂ

HanN15Ie
Aaa o g &
1. msdszrovuummesadon 12 17aa 24 uovi 12114
o 9 A A 4 J o J [
mmsiszneulaglssaaasonvuia 3 17aa 6 tauuls 911U 16 1588 1AEN15AD
I o Fy o o J o ) 4
wadaseunodvla 3.212am 6 wonil-a15 191U 4 1waa thineynsuiu 4 ya lausunaeu Ivlih

s 2| P { A o 1
szina 12 Thad 24 wenil-a157 1duuamesaBen aanIna 4



\‘\///
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 190

uwunatsun

)
UIIWIN

3
@[y

A o Aaa Ay ¥
NNN 4 aﬂumzlmmﬂﬂimﬁﬂuﬂqﬂ

v
aAaA =

o { ) Ja A J| 2
2. mﬁmam@ﬂﬂﬁz@”Mﬂunmmaim‘ﬁt’m LISHUARDTIATNINTA 12 I’Jﬁﬁﬂ“]f 24 !Lf)i]ﬂ-ﬁ'lﬁ')

v v
A Aa A =

o @ Y v o 4
1/]1f‘ﬂi'ﬂﬂa@\‘l’ﬂﬂﬂig%QIIV‘Iﬁ']GlWﬂ‘]JLLU@]mﬂiaL‘ﬁﬂNLLﬁZLL‘Uﬁm@i@]Zﬂﬂﬂﬁﬂ12 Than 24

| s d A Y o A
Llf]‘ll‘ll-?ﬂﬁﬁ Lﬂuizﬂznm 60 UN llﬂNaﬂWﬁ‘VIﬂﬁ’fN ANAITT NN 1

3190 1 wamsnaassmsoalszy i ldsunummesdBonnaznuamesazninsadszy lalih

I A o 4
12 I’JZWIWIS 24 1owil-a157

umma’%ﬁﬁw memémf‘hﬂm
Time

No (min) Voltage Current Power Energy Voltage Current Power Energy
V) (A) (W) (W-m) V) (A) (W) (W-m)

1 0 135 3.89 52.52 0.00 13.2 4.23 55.84 0.00
2 5 13.7 3.89 53.29 266.47 13.6 4.22 57.39 286.96
3 10 13.7 3.87 53.02 | 265.10 14.2 4.22 59.92 | 299.62
4 15 13.7 3.96 5425 | 27126 14.3 4.20 60.06 | 300.30
5 20 13.8 4.05 55.89 279.45 13.9 4.20 58.38 291.90
6 25 13.8 4.05 55.89 | 279.45 14.0 4.10 57.40 | 287.00
7 30 13.9 3.97 55.18 275.92 14.1 4.10 57.81 289.05
8 35 14.0 4.04 56.56 282.80 14.0 4.0 56.00 280.00
9 40 13.9 4.03 56.02 | 280.09 13.9 4.0 55.60 | 278.00
10 45 13.6 3.83 52.09 260.44 14.0 4.0 56.00 280.00
11 50 13.60 3.71 50.46 252.28 14.0 3.7 51.80 259.00
12 55 13.5 3.61 48.74 | 243.68 13.6 3.5 4760 | 238.00
13 60 13.1 3.77 49.39 246.94 13.5 3.0 40.50 202.50
imde (X) 13.68 3.90 5333 | 24645 13.87 3.96 5495 | 25326
SD. 0.23 0.14 2.62 75.19 0.31 0.36 5.47 80.85




\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 191

o i A o Iy < '
namsoalszy liiuamesiaGou 12 Tad 24 uewnil-a137 Wuszeznm 60 Wi nudae
Husanaou Wl unaeminy 13.68 Thad (SD.=0.23) I¥nszua Il uademiny 3.90 uowil
o o 4 (Y] v J Qy [ H (Y]
(sD.=0.14) 1¥maa I uademiny 53.33 Tad (SD.=2.62) uazawaasanaanu i imasmidy
v ~ o ~ ™ o o o
246.45 Ta@-u1il (SD.=75.19) naznamsoalszy Ildhuuameiaznansa 12 Taad 24 wewnil-a157
I 1 4 { (Y] o
Wuszeznal 60 i wuneziusuadeu lwilunasminy 13.87 Thad (SD.=0.31) Isnszua'lviih
H [ Y] o o @ H Y] v J Q"
DAY 3.96 uonil (SD.=0.36) 1¥maa I unaeminy 54.95 Sad (SD.=5.47) uazauilans
[ d' 1T W o J =
wasu I undemdy 253.26 39d-119 (SD.=80.85)

=

] v
pamafseuieuawasnu lihnaualdedldlumssadsey I dnuuuawesaisou

[

d‘ o 4 J 4 1 [] 1 [ ] A o o QQtd'
HasLUAABIAZNINTA12 12aa 24 Louuls-81357 ‘W‘U’NuliJLW]ﬂGINﬂUE)EJNNUEJﬁTﬂﬂWINﬁﬂGWI

g

s2a1 .05 uaadlua1snean 2 uaznwi s

a13197 2 wamsnFeuiieuamasau i ldlunssadszy i ldsunuaeesaitounas

A ) 4 s o
LUARDTIASNINTAL2 T']EW] 24 LLE]lILL“]Ji-aTi'J

FUAVDULUALADT n | Avedendsnuliih Gad-1f) | ttest | df | Sig
HUAMDT AT 13 246.45+75.19
— 0.22 | 24.00| .83
HUAINDIAZNINTA 13 253.26+80.85)
400.00
300.00 P
200.00
100.00
0.00
1 2 3 4 5 6 7 8 9 10 11 12 13
—0=71I50u1 ATNINTA

v v 9
amd s nsmnaasmanfSeuieuamasau lwihnaunlaesldlumsoadsgq luih1dny

Aaa a ) 4 s I
UUNUNDIALTIY LUASUUNNDTIALNINTAL2 Iaa@ 24 LLf]lIlL‘]Ji-EHi’ZI

1 Y 4 I ~ aa ~
3. ﬂTi‘iﬂElﬂi%!lﬁthﬁ'lclﬁiJﬂm@i 12 I’Jﬁﬁﬂcﬁ TA UBDILUAADILUUAUTIN HASHUANDILIUL

v s s 4
ATNINIA 12 I’Jaﬁ 24 LL’E)iJLLﬂi-Eﬂi’J



\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 192

o 1 9 I'4 I Aa A ~
mmsnaaosnenszua Wi 1Fuomes 12 Thadad 1A VoIUAADI AFEULASLUANDT
M) o o s d A ] ~ '
aznINIA12 11aa 24 uauil-157 1Wuszezingl 60 N 1ANANITNARDINIUAITINN 3 A1TINY
I'4 o $ a [ [ H
aszua i Iduemes 12 Thada®1 A voaua@eTHULATeN WU auisodenszua lWdunde
[ L o w { 1T @ v J @

Tamny 1.16 wewuil (SD.=0.01) MaslWdunde Moy 15.28 906 (SD.=0.17) azwaaau Tl
A ) v & = ~ ' 9 P
MANNINY 76.40 TAd-119 (SD.=0.88) Tuszeziian 5 i uazmanenszua i lduemes 12
Iz { M o o o ' 1
THada® 1A Y9 UAAeTHUUALAINTA 12 1784 24 touudls-a137 aunsanenszua i unde 18
[ o o w { o J I H LY
WU 0.77 weNi) (SD.=0.04) Mad W unae 9.845 S0¢ (SD.=0.48) uazwasnu i uadaminy

v J =
49.21 I9-UIN (SD.= 2.40)

' 9 s A Aaa A o
M3 3 Waﬂ1§ﬂ18ﬂ53llﬁ'17‘|ﬂ111’7ﬂ@1@@5 12 I'Jaﬁﬂclf.l.A VDULUAUADIALT YN LASLUAUIABDIANTNT

s s ¢
nsa 12 19aa 24 wouuys-8137

LLU%L@@%EL%EJN LLUﬁLﬁﬂ‘%ﬁzfﬁl’Jﬂﬁﬂ

. 13an
i (i) IR Voltage | EDC Current | Power | Energy IR Voltage | EDC | Current | Power | Energy

dovi) | V) | @b | @& w) | Vm  Jen) | v | @b | @ | w | (Wm)
! 0 30.6 13.4 105 - - ) 12 12.9 256
2 5 30.6 13.3 104 L11 1476 | 73.82 12 12.8 254 0.73 934 | 4672
3 10 312 13.2 102 1.16 1531 | 76.55 12 12.8 254 0.71 9.15 | 45.75
4 15 313 13.2 102 1.16 1531 | 76.55 12 12.7 253 0.73 933 | 46.65
3 20 304 132 103 1.16 1531 | 7655 12 12.7 253 0.78 990 | 49.53
6 25 304 132 104 1.16 1531 | 7655 12 12.7 253 0.79 10.03 | 50.15
7 30 303 132 104 1.16 1531 | 7655 12 12.7 252 0.73 933 | 46.65
8 35 313 13.2 104 1.16 1531 | 76.55 12 12.8 254 0.78 10.04 | 49.92
? 40 303 13.2 104 1.16 1531 | 76.55 12 12.7 252 0.77 9.84 | 48.89
10} 45 304 13.2 104 1.16 1531 | 76.55 12 12.7 252 0.77 9.84 | 49.89
50 304 132 104 1.16 1531 | 7655 12 12.7 252 0.82 1041 | 52.05
2] 55 304 132 104 1.16 1531 | 7655 12 12.7 252 0.84 10.73 | 53.65
B 60 304 13.4 104 1.16 1554 | 77.72 12 12.7 251 0.80 10.16 | 50.80
mae (%) 30.63 1324 | 103.66 | 1.16 1528 | 76.40 12 12.74 253 0.77 985 | 4921

SD. 0.38 0.07 0.85 0.01 0.17 0.88 0.06 1.29 0.04 0.48 2.40

\ o H g ' o P 2.
wamafFeumeuamasnu Iihngualaed 1 lumsaeldduuemas 12 Thaaad 1A
A aa - < P s s o y
VBILUALADIT AT ONUAZUUAADIALNINTA L2 17086 24 uauuils-a151 11 12 a5 uaaalu

A135199 4 1Az MNN 6



\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 193

v H A
13199 4 mafFeumeuaindsnu lihmasnduwlded i uvemes 12 Toaaad 1.A 3319

Aaa A ) 4 s ¢
UUABDIALDYN LS LUANBDIASNINTA 12 I'Jaﬂ 24 LL@ﬁJLL‘]Ji-Eni'J

A A ' A ) v A .
FUAVDILUAINDT n Aunasndaau Tl (I8-UIN) t-test df | Sig.

~

HUAINDIT DD 12 76.42+0.89

— 3676 | 12 | .05
UUANBDINTNINTA 12 49.22+2 41

' ' ]
o aaa o 1 aAaa =

Y
WUNUANANNUeENNsd AN ananszay .05 ﬂﬂT’Jﬁ@LLU@L@@iﬂL‘ﬁEJ?J‘VI‘]Jigﬂ@‘Uﬁ‘Ll

o

J A

1 [ I [ 4 1 H o {
angadrendsnu i ldduldduvemes 12 Thadad 1A Taunni tuameIaznInia 1Inae

T W v J =1 A a J 9
MINY 27.20 IOA-UIN {luma'] 51U Aallusosay 55.26
150.00

100.00

50.00

0.00

e=@==[ituim (W-m) Lead-acid (W-m)

H v 9
NN 6 u’dmmsnﬁ?EmmeruwaNm"lvaaunJﬁm"lﬂslﬁ'ﬂummaff 12 I’Jﬁﬁ'ﬂcﬁ 1 LLE]iJLLﬂ§ UBDN

Aaa = o s s 2
LURAUADIAULDYNLASHUARNDIASNINTA 12 I’Jﬁ@] 24 Ll’é)ll!,l,ﬂi-ﬁn‘i’)

a a v
anUnanazazdwamside
vy v
nnramsnaassnuNamasnu liihnaudeslylumssadsey i dsuuuamaesa
=) A ) 14 J 4 v 1 v [ 1 A o o w aa
Do wazuuaMesnznINga 12 1904 24 wenuili-s159 wun luuenannuedliediyniedda
A 1% Aaa A o 2 A v v J =
N300 .05 Tesuuamesabonnazuuanosazninszaulaeanasaiuluily 246.45 Sad-uii
v J ~ o w ' v o d‘ay A 1 Y o
uaz 253.26 Ina-ui iy uanunamasau i agwddesldunmstelszq i v
s I A s Aaa A o 1o oA
vornes 1 12 Taadad 1 ueuls vowuaMes AT ouLAzIUANGIAZNINTA LANANNLDEIT
v o @ aaa [ AAaa A da! 1 [ Y o Y o
Weddgnieananszay .os Tasnuamesabounlsznouiuansatienasa lihIdnulan
4 0= 4 9 1 = o = [ v J =
woInes 12 Tradad 1 weuuils Taunndn unamesaznInga masminy 27.20 Jaa-u1i Tunal s

a g [ ao J a { o
m‘ﬁ ﬂﬂlﬂu%}’ﬂﬁlﬁg 55.26 ﬁ@ﬂﬂ'g@\iﬂﬂﬁ'lu?ﬂﬂ‘ﬂﬂﬂ ATIYND IATNAUING LASAUS (2563) “I?]WV‘J\IH'I

A A a ~ 9 3 = ' Aa A ~ 3 o
LWuﬂizﬂﬂﬁmmmﬁm@ﬁaqﬂm 3 apvuIaEn G]NWU'J’]LUJ@LQ‘]ﬂialmﬂnhlf]@ﬂuv\lﬂﬁlwﬁﬂu']ﬁuﬂ



\‘\//
¥
en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 194

a [ J o = a A
aAad 15.61 nlansu (59.02%) 328213211730 AA 5 2139 (37.50%) wazllszaninnlums
L d‘ 1 tﬂ' Q'J 1 1 tﬂ' l:l
VUAADUFINNUAADTALNINTA 19.60-33.63% Glumuéummtmmaau”lﬂ%mzummmﬂai
1 9 g‘/ Aa A o 1 1 A [ 9 A
noUlENIUAIADT AT ONLAZAZNINTA IZTUINNIIA !Lﬁﬁlﬂﬁ@ullil‘lﬂ'lﬂﬁmlﬁﬁﬁ\iﬂl% Uaziuo

A 2 A 3 9
FEYSINUNNNINVUAINTSLLE Ll’iﬁLﬂaau'lWﬂmﬂmmﬂueﬂ

pafanssuilsyma
Ya o o A R A ~ o Ao
gadeveveunuanIiun1se FidnuIniamile 1 NaiuayunuIve unun il
a Y] a o ~ dy ~ d’ A Id 0o Aw a [
Iedematiadiyu Moedn1un 30l gilnsallunsiiite azYRUAMAVLAFUNUNIFIFI

TihanedomatindiyunnmunldduuziihnSom

References

ANA NZUTTNT, NHAR FITUNIUY, WINTHY ATANIATS, M1y @il agmiuni, Iaga duneq,

=~ < A Pl £ Ao ¢ ¥ o Pl o 4 P
¥aTW 1MANNAT, FI3UNT a1gNnT, uaz unisuas 1duns. (2566). MINAU AT
d' [ A A = [ a o a o
HUALADS INTANNUDDOUUUNIDAM I SYNWAINULTIOINAL. 215a13INGIMaATUD
ma Ty Taggyuu, 1(1), 35-47.
a a a 4 o a g’/
BATUY AWITT AT TINT JULN. (2568). NMIUATITHANURWIZAUNIUATHIATAT IUNITAAA
4 a o @ < [ o [ 1 { o @ A 1
TugaaduaieIinduaz szUUANINUNEIUE S UngueIM s NN IReR 1875 MIAIAIY
WS Y. RMUTL Engineering Journal, 10(1), 58-72.
15310 NONITRY. (2564). MIfFeuneulszanTnInuuameIaToNAULDANBIAZNINITATY
sz lihdses. smsndsnumaiden, 9(1), 55-65.
J Aa o [ a ad = [ & A [ @ A
ASIYNT IATWAIUIND, NOBUL JUNTNT, uaz T5Tail FUOAAIAA. (2563). NITWAIUNY
a a ~ < o [ [ Ao o
Uszanimnuuamoisn 1M 3 devuadndmsuldluasaSou. 215a15398571 1w
=~
Wsse, 14(3), 136-147.
an =~ 4 a g o 1A [ Aa a
AINT ATzYTUTNY. (2565). m1sazareaian Ins ladgas lnininadeaussousuazilszansnim
{ A o v A a % 4
vouusaesaioy loseu: mstiaeanaimdy Iu@pa. Y1 INeaeIHIAINTaL.
Aa A a o ] a 1'% o
qA17 1@AIENT INyaduaz uWITI HUAAAN. 2566. LUUINNAITIANITAILITIOUINBUAZAIIN

] o a %

o o { a a a J a
UaoaAed 115 UNILITIUAS NATOULUAAD T AITOU 'Z@@@Ll.(’JVIEJTUW‘L!‘EIE‘EUU‘EUU"I@]BE]‘]JQAWW]

q

o

n 92 a a [ v a
llllvlﬂﬁWlIW]. NWTJT]EJWﬁEJQ’IﬂW]EJTJSﬁJTﬁﬁGH.



t‘\//
\
! en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 195
% d' ' Y a = A A v o v
iﬂ’:'I‘VWN‘Lﬂ!ﬂ‘if’)\‘iW?ﬂ@!!ﬁﬁﬂ?ﬂﬂﬂ!ﬂﬂﬁﬂ’i%!NHﬂ‘i]'Jﬂ’i‘iJiZ‘i]TJu

(Y= d =
AT HUILBAlDNOA

Development of an assistive device for bedridden patients
using Barthel Activities of Daily Living index

Y v

a a A a o ~ A o ko A
Ao usnya’ Andns duySndga’ eyasel ezo1’ eyna sady’ msealng dum' Yezws wariin’ naz

q q Q

Uszan suena’

Wichai Kaewrakmuk!, Kittiporn Sinnurukkun', Anusorn Yatha!, Kriangkrai Inkham'®, Piyaporn Poolperm?

and Pracha Yeunyongkul?

Received: 17 September 2025
Revised: 14 November 2025
Accepted: 28 November 2025

UNAALD
Y

ao & Aa s A Y & A A A A a a
N13IVYANIIUN V’li}ﬂigﬁﬁﬂ L‘W’ﬂ'ﬁ]@ﬂllllllllﬁgﬁi'Nl,ﬂulﬂ58\111@ﬁ@ﬁ"liﬁgﬂﬂ']\?ﬁjﬂﬂﬂﬁﬂlﬁﬂ\?

Tasriuna Tuladn ¥ lumssamsiFoumsasuantszgad 15ud ludam Wumssemaodieslu

]
v =3

a oaa o o =) a 1 Y 1 9 ~ a A A 1
mMyUfiaRvInsszsriu dimsdszitiu ADL egluszau o - 4 lunqudgeergnueuaa@eosi 1

4 o 9 ay v )] o < Uy Y a ] '
ﬁﬁ\lﬁﬂﬁﬂﬁ'ﬁﬂ‘uQ@LLQW%?JEUWI% T@ﬂﬂlﬁmmuﬁumymé”l,%ﬂ‘izmumﬂmm wamiﬁﬂmwum

o

Y . o o @ a Yy [ 4
ﬂ'l‘i’ﬂ’[’]ﬂ!l,ll‘]_l!,Lﬁ$’di'l\1Lﬂ%@\iﬁﬂﬁ)'lﬁﬂﬁﬁﬂﬂ'lﬁ@i')i]i]ﬂﬂ15ﬂ5$‘1/‘|5“]_|i5]1"110\121,ﬂ'3‘(’1 “lfﬂﬁlsluﬂ'li’?fﬂﬁ'liiﬂﬁl

o Y} o A 91 A A Y Y Y 1
N1TUINABY PC Camera Gli’)ﬂi]’ﬂfﬂiﬂi%“l/‘liﬂ@1%@0@ﬂ’)8l1ﬁlfl’dfl’d1§ﬂﬂQ@Lm llﬂ 3 :.jﬂl,lflJ“lJ 11@1Llﬂ

v ' v ¥y v 3 ES o ' A A o o &
ADNNITWULNNY ADINTIDTIH T LASADINTITILVUTHOIUN mﬂuumﬁi}immiﬂﬂﬂuﬁm%ﬁai‘umm
ulsv " Y ') v vy v 3 v ! A a

AL ADINTITWULWNY ADINTTIDINTT ADINITLVIVIDIUN Lmmmm‘immmamaagﬂmu Iﬂﬁlﬂ’li

ududourud1 Ing uag Application Line 19911 14959 msasiaaeunmnInas oijotazau

=< A a <3 = o o 1 = [ ~ [ dy 1 Y A
‘W\?Wf’)ﬂl‘ﬂ HANMUAALVULTYIATAVATUAURAIUAS ANV YLV UNIATITIUAIUNQY WIBYITBIEY

U g

asvdounmnImATodilonaza1unuianela ogluseaud inde 4.34+0.57 wag 420+ 0.57

o w oAy 4 A Y = = =
MUAIAY NN 2 FYUAATIVADVAUNINIATOIND HAZAIUANUNING 1D 1RTY 4.62+0.57 1nQY
=

4.67+0.35 agluszavanin agdld auamnsesile uazanuiawe lanundesavegluszAuaneg

1 ~ = v Y Y ' = a 3 a = o
N FIUVYAVUNINTIIUUNITNTSIYAIUDY vgmumu1wa3ummmmu"lﬂlummmmﬂu

Mmanw: msﬁami;jﬂ:m; ATATIVVUMINTENTUAL; MITUIUADU

o

NeaenToTWFEIT 18 19 T3 18 57000
!Chiang Rai Industrial and Community Education College, Chiang Rai, 57000, Thailand

“FninOuABZNITUNMIMIOTIANYT NJANHUHIUAT 10200
2Office of the Vocational Education Commission, Bangkok, 10200, Thailand
ynImedesrienaduuaedlul Sandamealuy 50000

3 Rajamangala University of Technology Lanna, Chiang Mai, 50000, Thailand
*Corresponding Author, Email: new.fullnew2527@gmail.com



t‘\//
\
! en Journal of Technological & Innovative Vocational Education: TIVE  Vol.2 No.2 July — December 2025| 196

Abstract

The objective of this research was to design and develop a communication device
for bedridden elderly patients who are unable to communicate with caregivers or relatives.
The study utilized instructional technology to address communication challenges and
promote self-care in daily activities. The target group consisted of patients with an Activities
of Daily Living (ADL) assessment score ranging from 0 to 4. The findings revealed that the
developed device can detect patients’ eye blinks through a PC camera to communicate three
basic needs: (1) requesting to see a doctor, (2) requesting food, and (3) requesting to use the
restroom. In addition, the system allows communication through a switch button with four
options: (1) requesting to see a doctor, (2) requesting food, (3) requesting to use the
restroom, and (4) requesting emergency assistance. Notifications are transmitted through a
speaker and the Line application, and the system was found to be functionally practical.
Evaluation of the device’s quality and user satisfaction was conducted in two groups. First,
was satisfaction experts rated the device at a good level for both quality (4.34+0.57) and
satisfaction (4.20+ 0.57). Second, caregivers rated the device at a very good level for quality
(4.62+0.57) and satisfaction (4.67+0.35). In conclusion, the developed communication
device was found to be of good to very good quality, functional in real use, and well accepted
in terms of both quality and user satisfaction.

Keywords: Patient communication; Blink detection; Notifications
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Abstract

This research aimed to study the needs for the development of Chinese textbooks for
learners in vocational education institutions in Thailand. The sample group consisted of
vocational certificate students and Chinese language teachers from 10 vocational education
institutions in Thailand, obtained by multistage sampling technique. The instrument used
was two sets of questionnaires on the needs for the development of Chinese textbooks for
learners in vocational education institutions in Thailand. The researcher analyzed basic
statistics and ranked the needs using the Modified Priority Needs Index (PNImodified)
technique.

The results of prioritizing the needs for the development of Chinese textbooks for
learners in vocational institutions in Thailand, considering the values of the needs index,
showed that the Chinese language skills dimension had the highest needs index (0.160),
followed by the textbook consistency dimension with a needs index (0.149), the textbook
completeness dimension with a needs index (0.131), and the efficiency dimension towards
learner learning with a needs index (0.104), respectively.

Keywords: Need assessment; Chinese textbooks; Vocational students
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Abstract

The objectives of this research were to: 1) study the current conditions and
components of high-performance vocational education management for developing
students’ professional competencies in institutions under the Office of the Vocational
Education Commission; 2) develop a high-performance vocational education management
model to enhance students’ professional competencies; 3) implement and evaluate the
developed model; and 4) propose policy recommendations. The sample group responding
to the questionnaire consisted of 195 school administrators and 520 teachers and
educational personnel, totaling 715 participants. In addition, 18 experts participated in
focus group discussions to verify the model. Data were analyzed using mean, standard
deviation, and content analysis. The research findings revealed that the developed model
comprised four main components: Input, Process, Output, and Feedback for improvement.
The Process component consisted of five steps: 1) planning, 2) organizing, 3)
implementing, 4) controlling, monitoring, and evaluating, and 5) improving and
developing. The results of the implementation and evaluation of the model indicated that
the overall opinions regarding the efficiency of the model’s implementation were at the
highest level. Students’ professional competencies were also rated at the highest level. The
evaluation report confirmed that the model achieved its intended goals. The policy
recommendation is that the developed model should be adopted as a driving policy in
vocational education institutions, focusing on enhancing students’ professional competencies
in accordance with occupational and professional qualification standards.

Keywords: Model; High-performance Vocational education management; Development of
students’professional competencies
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