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Abstract

This research aimed to: 1) develop a fuel injector testing machine for motorcycles, 2)
evaluate the quality of the developed motorcycle injector tester, and 3) study user
satisfaction with the motorcycle injector testing machine. The researchers reviewed related
literature and previous studies from various sources before designing and constructing the
motorcycle fuel injector testing machine. The testing process employed fuel injectors from
the Honda Wave 110i model, consisting of three brand-new injectors and six used injectors,
in order to evaluate the performance of the testing machine.User satisfaction was assessed
using purposive sampling. The sample group consisted of five motorcycle repair technicians
who tested the motorcycle injector testing machine and provided their opinions through a
satisfaction evaluation form. Data were analyzed using statistical methods including mean
and standard deviation.

The results indicated that the developed motorcycle injector testing machine could
effectively perform the following functions: 1) checking leakage of the injector needle, 2)
testing the operation of the solenoid, 3) testing fuel atomization, and 4) testing the fuel
injection volume accurately. The satisfaction evaluation by technicians showed a high level
of satisfaction in all aspects: 1) ease of use (Mean = 3.60, SD = 0.54), 2) testing accuracy (Mean
= 4.20, SD = 0.83), 3) durability of the machine (Mean = 3.60, SD = 0.54), 4) appearance and
design (Mean = 3.80, SD = 0.44), 5) operational safety (Mean = 3.60, SD = 0.54), and 6) overall
satisfaction (Mean = 3.80, SD = 0.44).

Keywords: motorcycle fuel injector, injector testing machine, efficiency.
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Abstract

The research on the development and efficiency evaluation of the practical training
kit for electric bicycle circuit assembly aimed to enhance learning outcomes in electric
vehicle (EV) circuit systems. The study involved a sample group of students and expert
evaluations. The findings are summarized as follows: 1] Structural Design Evaluation The
overall mean score for structural design was X = 4.32 (S.D. = 0.48), indicating a high level of
appropriateness. The highest-rated item was safety in operation (X = 4.60, S.D. = 0.54).
The lowest mean scores (X = 4.20, S.D. = 0.44) were found in three aspects: appropriateness
of component layout, suitability of materials and equipment, and structural durability.
Overall, the structural design was evaluated at a high level. 2] Usability Evaluation The
overall mean score for usability was 4.32 (S.D. = 0.41), also indicating a high level.
The highest-rated item was practical usability according to the intended objectives
(X = 4.60, S.D. = 0.54). The lowest-rated item was ease of portability (X = 4.00, S.D.= 0.00).
Overall, the usability of the training kit was rated at a high level. 3]Efficiency Evaluation
(E1/E2) The efficiency of the training kit was tested with Vocational Certificate Level 3 (Grade
12 equivalent) students in the Automotive Department at Yasothon Technical College.
Learning achievement was measured using pre-test and post-test assessments, together
with practical task performance in electric motor drive circuit assembly. The results showed
that the efficiency of the training kit was 87.70/88.00 (E1/E2), which exceeded the established
criterion of 80/80.

Keywords : Training Kit, Effectiveness ,Development
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Abstract

This research aimed: 1) to design and construct a corn kernel separator for animal
feed, and 2) to evaluate the performance of the machine using a single hybrid animal-
feed corn variety. The experiment used 5 kilograms of corn per trial, with a total of 10
trials, powered by a 1-horsepower, 1,400 rpm AC electric motor.

For Objective 1, the corn kernel separator developed in this study was designed
using a 1-horsepower, 1,440 rpm electric motor. The main structure was constructed from
angle iron with dimensions of 122 cm in width, 150 cm in length, and 160 cm in height,
with a total machine weight of 25 kilograms.

For Objective 2, the performance evaluation of the machine, conducted with 10
trials of 5 kilograms each, revealed that the average time required for separating kernels
was 31.80 seconds. The machine produced 42.31 kilograms of kernels, with 1.99 kilograms
of kernels remaining inside the separator, achieving an efficiency of 95.50%.

When extrapolated to a 1-hour operation, the machine could process
approximately 501.51 kilograms of maize per hour, yielding 479.02 kilograms of separated
maize seeds per hour.

When extrapolated to one hour of operation, the machine could process 501.51
kilograms of corn per hour, producing 479.02 kilograms of kernels. This significantly
reduces harvesting time and labor, thereby increasing productivity, lowering production
costs, and enhancing farmers’ income. The designed machine is practical for use and

effectively meets the needs of farmers.

Keywords: [corn kernel separator] [efficiency] [cost-effectiveness] [shelling time]
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Build and Testing the Performance of A Modified Electric Motorcycle
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Abstract

This study aimed to design,develop, and evaluate the performance of a modified
electric motorcycle under various payload conditions. The experimental results
demonstrated that increasing pay load significantly affected vehicle speed, driving range,
and energy consumption, indicating the limitations of the powertrain system for heavy-
load operation . The researchers planned, gathered data, and designed the structure,
and modified motorcycle. The motorcycle was equipped with a 72-120 V, 3,000W
brushless DC hub motor, 12-inch wheels, a 100V 58Ah lithium-ion battery, and an LED
display. A Fardriver controller was used to manage the battery and motor operation.
After construction, the modified electric motorcycle was tested to assess its

performance.

The performance testing of a modified electric motorcycle controlled revealed
that the battery required 6 hours to fully charge from 0% to 100%. The results showed
that, with an average rider weight of 80 kilograms, the motorcycle achieved an average
top speed of 73.26 km/h and a travel distance of 83.81 km per charge. The average
energy consumption rate was 0.30 THB/km. Additionally, Increasing the load results in a
significant decrease in the maximum speed and distance per charge. Because when the
load increases The torque required to drive the rear wheel increases according to the
mechanism. As a result, the brushless DC electric motor works in a higher current range
according to the characteristics of the relationship graph between torque and speed

(Torque-Speed Curve), which reduces energy efficiency.

Keywords : [Modified electric motorcycle] [Fardriver Controller] [Brushless DC motor]
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Development and Performance Analysis of a Modified Electric Motorcycle
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Abstract

This research aimed to (1) develop a modified electric motorcycle and (2)
evaluate its performance. The development process included planning, data collection,
and motorcycle modification. The modified electric motorcycle was equipped with a
72V 1,000-watt brushless hub motor, 12-inch wheels, a 72V 35Ah lithium-ion battery,
and an LED display. A Votol controller was used to manage the operation of the motor
and battery. After the assembly was completed, the performance of the modified

electric motorcycle was tested.
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The performance test results showed that the battery required 6 hours to fully charge
from 0% to 100%. With an average rider weight of 80 kilograms, the motorcycle
achieved an average maximum speed of 68.98 kilometers per hour and an average
travel distance of 49.88 kilometers per charge. The average energy cost was 0.214 baht
per kilometer. Additionally, it was found that increasing the rider’s weight or speed led

to higher electric current consumption, resulting in a reduced travel range.
Keywords : [Modified electric motorcycle] [Votol controller]

1. UM

[y

Tutlgtu Ysemealneuaznansdszsmanilaniauntgyiudguinafiuniseniand

q

[ A

wiagstinddyanerunvueildindessuidununigly Fadesfeisounseanuazuadiv
madvsoangdinden dwaliiinniizlanfeunazdymiguaimvesuszvrvuniumn
soanserususTudun s ifinsldavegrunsnansludinusy s uvesUsznvu Tnsany
Tuadies iesandvuinnziingn agesw wazsiageuen winisldiadossundunniely
nduvhliAnnsUdesuafivetureliio
mssaudassasnserusudfildnisdunumelulmidussuulndia (Electric Conversion)
Safumadendiunaula weluwivesnisanuadiv amﬁunuﬁamﬁﬂmzaw’n waztdunsdaasy
NSNS NUAL DI IUNIANITVUES
nsaselundeilzfiauddyedradonsinviasiauineluladfimuzanlunis
Fauvassasnserueudlidussuulni ndeunarinnisimsyiuasUsviivanssaus Inodinns
NIVAGEUAINGIFEN ﬁzaz‘mqqqqmLLazé’miwmﬁ?;uLUﬁaawé’mu 299509NT81UEUA AN Tae

finswasuwdaseniminuesgdull ielianunsainluussendliviseimundandvdluouinn

2. IUITEIAYRNUTRY
2.1 Wiseanuuutazsalassadnsenusudindaseudivudulmdussuuduindaulnii

2.2 WienaaaunaryUsiliuaussousvessndnseugunliindawuadluaiusiig 9 1y
AILTIGIER Sraennenislasan1susanianss 8nsse uazUseansainnisldnaanu
2.3 WelUisuiisusununsidnuseninsadnseueudiihdauUasiusadnserugudi

THmseseunduaunielu



FANTIVUASTAIUDITIAN Y

o S = ) = = 55
ANIUUNTDIVIANYINIANSIUDDNIRYIUNUD 4

3. 255un55UAEITRS

dUNNULINTFIUNEAST NI YAAINNTITU NTENTIQAFIMNTIN (22 NOATNEY 2565).
mMsfnnUassadnserusudlilin vaneds nisudly WasuuUas L‘ﬂmLamd’aumw%m%qqﬂﬂszﬁ
99 sadnseusudifielvamsalduemeslniinduedes Audandsnuildlunsivindeu
Fsiiteife Tuszansamnislindanuganin liRauafiwvarnnsen Ind dosns nisquadnw
ffounin Sanududoulunis dentrgestesndt esaniisiuiududiuiind eudivesdul
Fududosiunisvigsdnuiedeainane uazlids @eadavasdud Snviladadodvinli
sodnserusudliiirdandasiiaule Ae nisarunsoantynidunafivdadl nansenude
Aswandou Snitsalddedundauidsd sianignnit lunsidoadeld Tdanutunsine
WA waza1uIseiAsadeadieg Lﬁaﬁ’mﬂ?’hﬁu%m&aﬂizﬂaumw”%ﬁumuiumia%’w

snansenusud lnidsaulas fadl

s
a

3.1 ARdNA wilnuas wazedng awiida (2553:undnde) Ifeenuuuuazadssndnsey
T (Electric Tricycle) fiduindoudent 2 &0 deuawmasluiinssuansauuuUsanwlse
611 (Brushless DC Motor) 3u1n 36 Taaduazdinddldia 250 ndf S1utu 2 6 Fawomesas
Hunude Tneldueamafugunsaiidwihmihiidusind faanud 10 kHz mamuauuewnesly
2995AUANYHa 6 ABLATUY wazidunisatuAuwuugUla (Closed Loop)viin Cascade
Control nMsvieuvamamesing 2 f1 Sufinsmuauusnoanaindu lunsduideulagldnng
mumﬂﬁulﬁ'aLLazﬁﬂé’amﬂmiLgmmma dmiunstuindoulutravtivessadnseuludi
ldrusadugunsalmvauuaznisszasainuisivessadnserulnihazyzasdifieiusnninag
Fayhausautunisdndeeaslud LLa3mam‘uﬂuﬁﬁmqmﬂgﬂﬂ%ﬁuﬁ'ﬂﬁuLi“]uﬁammm

PMnATasesadnserulnifsaiiininsinuuaees 80 Alansu INNANIINAGBUNITVINGIU

a

yossadnseuliiiithuinvesiulf 80 Alansu ansadsioanusigean 32 Alawnsde
Hlus wazanansalssyiuléianudu 20 27 uag 32 o

3.2 Aanseiy Wiy ne wazaueTnvin (2558:unfAnge) laseudnseaulnii &
fnquszasadadl 1) ileadrednsowliilildey 2) ndaulwindudasdedauindou 3)
Usgndaninisfuidemas wan1sideunngdn madunidlutiagtuiiameindiuinlunis
Fumamseddymsainnsanezginvidednacssivginsowliihaniors suisam
azadnuazUszndaalunisiiumangud 3 nqui fe wusmes uemesuazdeyatfsady
Fnsoulwilinnsldndanuidudedudomadduniswlngidsdmwaidoegiaunn douyud

Jsasesadnserulndfionaknunstanasulukazann1sUassanwlue NSt gad



FANTIVUASTAIUDITIAN Y

o S = ) = = 56
ANIUUNTDIVIANYINIANSIUDDNIRYIUNUD 4

lpedisaniiulssnuasil Anwideyalauaiuuiuasnkuuingegunsalagatiunisasntuny

Fallonansdgaauniuaunsvintuneusa laaeulviduusinneuiagyinmmegeulaseny
3.3 51571 07970 wavAngldInyin (2558:unfnge) lassudssshvgainmosini
o (% 1 IS & v dy o A L d‘ A a 4 [
dmsudaenans AingUszasdneil 1) TuT9euuInngiingm 2) @18750AaeuNAun 0oemnas
Begne-v31 nyuiwarnealaglifeianIATeud NS WiIHNaY waglusn Han1saLiu
lasanuUsngdn winnssuaueugudlval lnediesesgus daveiiunaunauiu ajames
50 2 deuuulnil anunsamdeuniaunt aeevas HeIt1e-131 nyumLazgalaglidesiian
wsesud g3 wendy waziusniaznatailuwiniey navesnsidelassunuiaiames
dwnsnvzdvengeu [WnsendgeslUluuseluulussegnelndg aglufiesdsiulavun

| a o A v & P o ¢ ovyw
9819@EAINAVIY AanNTTENISAY N5TuTDeladnlunisedeulminddseloyi vilavniian
WAZYNEANIUN

3.4 ndy USYINTIU wasAnedInv (2555:undnge) taseaudnseulniinganu

a fal & o & < o v LY -1 a
waveindiinguszasanail 1) Wuguwmugnldnuasanauiy 2) Usendarntiduends 3)
nauazeInannzlanieu nan1saiulasaudsng i lasauidduauednseiulnii
nauLaIefing Midnseunidawladiaseadieaindnseiuassdenndudnseruaiuds

4 A a & i ¢ & 1 | q' i
\oasAnfauklgagatLazaunIalfige 1wy weaweslniinssuanswunines naesaiuay
= 1% & Y 1 = a a I3
LaziA3RIRIUANNITUTERNNINLAaEAIN Tnellorvadlassnulind nimvveinuowas
YHAUKIGANIAT NTAMINIVUIALDNDT KALNITOBNRUUYARIVANNBIADTHANITATUIY
& o Y a ea v A < 1
vaalasanuinud fnserulnimdnuuatefindiinnuaiuisalunstuianusiaanagi
18 Alawnssotilus wasldndsnuainuuameslauszann 1 Falus wazdnInIseIsanasany
MnundlgagadnuInIe 12.00 - 13.00 Wi azlvnasnlumsuszauunmeslageanvesian
3.5 auyf YA wazaneInvin (2567:unfnge) n153deldTngUusvasdiiie 1)
[ v 6 4 a o [

PaNLUULAsWAIUITadNTEuBuAlNiIvUIa wownes 2 Alatnd 2) naasuaussous
sodnseueudvisuauewes 2 Alated n1sideuvteentailu 2 Tuneu Junouil 1 Anw

o o I3 s a v ey PN
DOALUULATWRAIUIININTYTUYUR VLWWW?JUW@@J@LW@? 2 ﬂIa'JGWIGUUWEJUVI 2 NAABUAUNTTOUL

s09nsUULUALIAN  1AgYIN N1SNAADU 5 ATI NANISIFETUADUN 1 NISOBNLUULAZWAIUI

v '
v v 4

Jnseusun bl Tnelysadnseueus2 de ANFISUNBLABDIVUIN 2 ALATARTUIALUALADS 72
Thavi A3 20 wewtl-Halus Sunoudl 2 wunmsnaaeuszesiusniianiuid 20-40 Alawns/
Fala fiszosiusnaans 2.08-6.02 WAT AUEIEU HANISAEDUSATINTG Auldomdeny 910
LUAMESTIS Y 100 % TUlFRUAmDINUATY 0 % TiAn1sa 30-50 Alawuas/dalus wui

gnsINsAUURRmMAIUBYN 0.039-0.051 Aladnd Faluy/Alawns AaLdudnsIA gy 0.17-



FANTIVUASTAIUDITIAN Y

o S = ) = = 57
ANIUUNTDIVIANYINIANSIUDDNIRYIUNUD 4

0.23 UM/ALabllMs NISNAABUIUNG ANATULDEY 20 B9AT LNBNARBUNISIUNTEWE LAgUINLN
AUTU 55-160 Alansy WUININISAUNTEWAAIWE 10.68 - 23.87 WoULUSWASHANISNAABU
S2ueegegadl ildainuuameIusaiy 100% TuliuunwmeInunia 0% NALEY 30- 50

Alatuns/alue dsgeennsaeaniivillanaws 26.58- 35.22 Alawns

4. YaUWANISIVY

4.1 Aviualdsodnseueus YAMAHA MIO 518 2011 Tunsanudaadusadnseueudli
4.2 tvuslidsiinuowmesiniinszuansaiinlZulssen 72 Taad 1,000 Tad wwa 12 39
4.3 fvualviuumnesaiseulessy NMC vunauseii 72 Taad 35 weuuussedalu

4.4 fMvusbinaanrupuuawmastniin Votol EM-50S

4.5 Mvualiyndauszauuanssaulnin 84 1ad nselavisa 5 weuwds

Y

4.6 MINAFBUMNANITIUETRITIINTEUEUA M daLUas Inerdsuamimindduan 60, 70,

80, 90 uaz 100 Alansu nefinsvadeuraiigeEn sreenNEEaLazdRMIAUURDmMA

5. 3/N15ANTUNISIY
5.1 mﬁwﬁaz&alﬁméfu
5.1.1 ﬁﬂmmauLﬁumﬁ'ﬁmﬁwé’ﬂmsﬁwmmaqquﬂﬁa,imsa%ﬁaLLawmmmumm
sodnserusudlitindaulas dedmunneazdenifeafiuinguszasdisnsdidunsfnuies
Ustlemlvassadnseusudliindnulasazadadu
5.1.2 Anwnsgazdeaioifutuneunisesnuuvaiiasadnseusudlniindauas
Las AT R AN SN EINENE ST LAz SETI AT
5.2 ANSBBALUULArES19saInTEuEUA lifaLUas
5.2.1 N199BALUULALAS19509ns8ueudliianLUas Taen15U15a9nse1u8 U
Yamaha Mio fud 2011 wwihnisdautasinenisnanadossusioan udathuummeiidilufiads
Wy nendondainesnainduiuetnesiniinssuanseuuluusediu 72 Thad 1,000 Ynd

un 12 97 lAnfwnu



MFANFIVYLATHAUDNTIFNWN

o S = ) o = 58
FDUUNTDNVIANYINIANSIUDDNIRALINUD 4

and 1 lpssadasadnseueudliihmusuiendedvies

5.2.2 fMvueswrtsn1sAnasgunsalsadnseueudliihdaudag

7N
| 4 )
R

(%
Y

AN 2 AmuasiuniinisindsgUnsalsadnseusualiidauUag

5.2.2.1 nuga (1) waRIRLMITRITBLARING LED wisalsaulud



FANTIVUASTAIUDITIAN Y

o S = ) o = 59
FDUUNTDNVIANYINIANSIUDDNIRALINUD 4

AN 3 FLNUIYRINLNBLEAINA LED Biaisaulud

5.2.2.2 N (2) WanImLnusaaLunmesaneuloaan NMC 72 1as L

[
Y

ARFLUALILLATDIUALANTInaRBBN

g 74
( /
—— A

AN 4 wuskeesaseuleeau NMC 72 Thas

5.2.2.3 MNga (3) haneinisveamuANtewmas nasdlinea EM 505

Ingagnels U - Box vessadnseugudlnih

A 5 ndedlanea EM 505



MFANFIVYLATHAUDNTIFNWN

o S = o o = 60
FDUUNTDNVIANYINIANSIUDDNIRALINUD 4

5.2.2.0 ¥8wav (4) hanafinnusuasuowmasiiiinsewansauulsnussany 72

T7a8 1,000 09 AvuN9980 12 97 U89509n58U8URA blHi

AN 6 Lo s TNsEwansIwuUlshUsIa U 72 1aad 1,000 108 Avunaieas 12 97

Y

5.3 MsnAdeUmaNssaurvessadnseusudliidaudas Tngideunnimingduai
60, 70, 80, 90 way 100 Alansy
5.4 Maiusiusindeya 91n15nadausndnseueulnihdawla

5.5 AAsgvideya nnaaey

6. NAN133Y
6.1 as93ndnseusudliidaudas T9sadnseueus Yamaha Mio sud 2011 unld

lun1sdnudas Tuewmesiviinszuanssvlinliudseaiu 72 1aad 1,000 06 u1aLEu
Wiugudnateae 12 17 Tindsnulunistuindsuainuuamesaiseuleossu NMCrun

wsasiu 72 Taad 35 wauwdsnetnlus ldndesaiumulinea EM-50S

A 7 seanserususliindawlasiasistu



FANTIVUASTAIUDITIAN Y

o S = ) = = 61
ANIUUNTDIVIANYINIANSIUDDNIRYIUNUD 4

6.2 Han1snadeuaNsIaursaInseusudlnifawlas gAnwilaviin1ssiusiunanis
NAFBU AU

A151991 1 KanN1sVAgeUIaINseuEuUAlNnAnuUas

WNaN1INA&aU ¢ o ¢ 4 ¢ 4 ¢ 4 Y
AN 1 | AN 2 | AN 3 | AN 4 | ATIN 5
319N1INAEU
aun 1 dwidnddud (lansi) 60 70 80 90 100

fuit 2 musrgeandivinld Rlawnssednlun)| 754 | 722 | 684 | 663 | 626

Suf 3 sreznne (Rlawns) 57.6 532 | 49.7 46.5 42.4

6.2.1 nanInedeUAISIgIEnTesdnseueuilnihdulaspuauiienaetmes
mmwm%agaqmaﬁaﬁaﬁ s¥AULIuNN 60, 70, 80, 90 kay 100 Alansu mmﬁaqaqmwﬁﬁ’u

75.4,72.2, 68.4, 66.3 uar 62.6 Alaunsaedilus aud1du nudnleszAuiiminvesdduing

5 = o § v & v ) .:4'
u’TWHﬂLW@JGUUNNaVHIVﬂ'J’]NLﬁ?qqq@uaﬁlaﬂ BANININTINY 8

80

g 70} e e
75.4 T T

b 3 722 —
B oM 68.4 66.3
- Q0. £72.6
e . 62.6

50
E -~
-
e 40
&
G 3()
0
it
we 20
=
= 10
[

0

60 70 80 20 100
dmung vl (ilaniu)

AN 8 Nﬁﬂﬂ‘i%ﬂﬁ@Uﬂ’]’]ﬂJL%’Jfﬁﬂﬁjﬂ

6.2.2 HANIINAABUITLEENABNITUTLIWUANMBS 1 ATY V0350 dnTe uudlni

fawUad @arunsaldaulaszegniwedsnsadnserusudtniiannlasaiuisadulanad sadl

[

Yntin 60, 70, 80, 90 way 100 AlaNSY SraeN10UNU 57.6, 53.2, 49.7, 46.5 way 42.4

1%
Y o

Alans mua1eu nudndleiminvesduaniidmdniiuduiinarinisseenansadnseueus

InirausatuTlatsead LEAAIFININT 9



FANTIVUASTAIUDITIAN Y

aodun1seTidnwmnianyIusenidsanile 4 62
70
60
SRR
— [ ‘_H‘K"‘“-h—-_._
[l 10 T ——
c XD £E% T —
3 53.2 : —
('Es "lU qg_f ey
= 46.5
€ 42.4
& 30
=
n 20
e
10
0
60 70 80 90 100

ﬂwwﬁn%ﬁu%(ﬁ‘[m%‘m)
ﬂ']Wﬁ 9 Namiwmamz&lzmwiaﬂ’liﬂi%ﬁ;LL‘U@LG]EJ?J

A151991 2 HANTNAADUSAUTLUUALADS

JeevlIatuNI9nUTEq Weslduduunine3
1l 25 %
2 4l 40 %
3 3l 56 %
4 s 68 %
5 Falug 87 %
6 dlus 100 %

9115797 2 wan1sMaaeUSUTEQUUAMBs sadnseusudlufdiauas 1dszeznan
Tuns8mUseq 0 - 100 % Hszeznategil 6 $lus ngldyndnuszquunnussiuluii 84 Tad
N3gLar159 5 wankls nuditun1sdnusegasldndanulnin 84 x 5 x 6 = 2,520 ndn3e 2.52
iy lngdtinaueuenssunsitAuiansngsu @dnau naw) lenvuedasialuiien
Fou 1.0~ 1.8, 2568 silialrliGeniuangldluiihmnussinnedesiuedil 4.15 e

e feuulun1senUsyadesineainindutu 2.52 x 4.15 = 10.46 um



FANTIVUASTAIUDITIAN Y

aodunsonthdnenirnyiusenideunile 4 63
M3 3 wansMadeUSRTIsAUdendsy
sems | vweingdud AUSIGIEN FTYLN Snsnududes
ased (Alan3u) (lawns/dlu9) (Mawuns) (Uw/Alatuns)
1 60 75.4 57.6 0.18
2 70 12.2 53.2 0.20
3 80 68.4 49.7 0.21
4 90 66.3 46.5 0.23
5 100 62.6 42.4 0.25
ﬂ"]LQ?iIEJ 80 68.98 49.88 0.214

6.2.3 NANISNAADUINTINITAUMUADINAIIU  2INAITIN 3 NUIN INNISNAEBY 5

ASIadl wuIsaansenusudlnindawlas Tons1nNsauUARaNSIUREAY 0.214 UIN/Alalung

7. d3Uunauazafiusenansivg
a v dydo.l ¢ b v Y g.J/ dy v
nyIelilingusrasiiioassuasnaaeumanssauzsadnseueudliihdawlas adlla

asluavoiusenalaseil

7.1 nan1sMedeuANsIEEnvesinseueudlnidauUas dmindduliede 80 Alansuy

(%
o o

[J < a [ a N oA o o o v Aaa o
Anusgeaatadewity 68.98 Alawnsredalus nuludlessauiwinvesduiiniimin
Wududnavilienusigegatiosas

7.2 HANIINAABUTEHENADNITUTEUUANDST 1 AT 20350dnTeusudlniidaulas

’oj v Yo A a ad QU d' [ al ! r.ﬁ' goj LY Yo aAda
UIMNUNKVUVLRY 80 Alansy seuEMQasvniy 49.88 Alalums NUIUBUTNAUNVRINVUINA

[
= a

I NANTUTNAYIN S 8219509 NSeUs U NANa 1L saTuT lnpeal

7.3 HANISNAABUOAIINISAUUADINGIU 5adnseusudlndsaulas T9ns109

[
o

Y A [ a a ! A v Aa o Y 14 < 1
duUananasauway 0.214 U’W]/ﬂIﬁLNGﬁ WUITLLBH Usuammunmmt,aﬂ%mmLiaqq%ama

1Y

FOONIINITAULURDING U

8. daLauauuLNITIY
8.1 MsasunumnaItAMUUINTUL BN TE BN lUNSTUY

Yo w

8.2 mitUasuAseenUselumaalniiiudy svanaunsaanssesianlumsdalsey



FANTIVUASTAIUDITIAN Y

o S = ) = = 64
ANIUUNTDIVIANYINIANSIUDDNIRYIUNUD 4

9. UTTUIUNTN/LANETT19D9
Anfnee AUl s.(2530).A509NalWNRINTTRENTY. ANEIFINTTUANERNS UNINSNFUVBULAY .

AsaTINANTin (10 Sunaw 2567). Anadifasfuisatuuunne [eoulav]. iihdswn
https://www.excise.go.th/cs/groups/public/documents/document/dwnt/ndcz/~e
disp/uatucmda73973.pdf.

T wewaswndsedns JesTanlatiue.(2545).n3uANATNamasimiusaliit ATy
nuneLaY EE2002-30. naliainssulniln aszdaminssudans anine duusunn,

Foead wvnad (2556). namadauanssauzeveyanissou. AauinsAnwimandide,atui
5 U7 1, 1-10. https://old.educ.su.ac.th/2013/images/stories/08195702.pdf.

Wstiun A3suNeTians.(2555). iusudivaesisaavuindn. [UsyaninusysyayUnde).
rmutsb.ac.th.https://research.rmutsb.ac.th/fullpaper/2555/25552391441160.pdf.

WA 28RT¥NA.(2559). UadeNianSwananinurauLazalundanastinsasud in1vag

9 Y

Y a

guilnaluluangamwunmiuas. a1sinus dinnuiveninens amsalming1de.

v

1% '
6 v

a7 ﬁ?ﬂﬂﬂ&ﬁ%éﬁﬂﬁY1ﬁ?ﬂﬂﬁ.@55w.Lﬂﬂﬁﬂﬂﬂiaﬁﬂﬂﬂﬂﬂﬁiﬁﬂwﬂ.ﬁNWﬂiQW 11.

NTUNNUMIUAT: AR,

[

=~ s a a a 3 a a ¢ v a ¢ & d
ILLYYY VULY, LAZIAINEG §13109LATE.(2549).aLaNNTBUNEANTIAN. NUNATIN 4. NTINN:

= =Y
3.69. WIUMN.

angug aviaaud®, Soya wunsaiimd, 35195500 WeRasuUNsse, W3 Wenasde, ity

A

AMIYAUT wazfiamn dunena.(15 Suiau 2567).13en3ineafununnaseaulatl].

9 9

Y =

W8N https://www.mtec.or.th/post-knowledges/47282/


https://www.excise.go.th/cs/groups/public/documents/document/dwnt/ndcz/~edisp/uatucm473973.pdf
https://www.excise.go.th/cs/groups/public/documents/document/dwnt/ndcz/~edisp/uatucm473973.pdf
https://old.educ.su.ac.th/2013/images/stories/08195702.pdf

MFENFITILAT AU AN
an1vuNseTIENwINART TuRRNRE Uil 4

65

nsiaYadanisseusizansinindunuasedleesiileslanalussuuinin
vastinAnwszauuszmatiednsivifnduga
Development and Evaluation of the Teaching Set on Practical Measurement Using

a Vernier Height Gauge in the Metric System Scale for Higher Vocational Certificate Students

Asfiad meyvue’, oS dqv’ uasdnsums lvedyayr®
Sornsillp Hanchana', Athiyut Sisuk? and Sakkarin Chaipanya®

uHUNIYIYenalsany Ingdeimalinguasivsii

!Department of Mechanical Engineering, Ubon Ratchathani Technical College
o/ 1
Unanga

mswmuLazUsEAnBamyanisaou Fesmsiiniatunuatiienedidesleandly
szuumsnvasinAnwissduusznadotnsindndugs lnoiunafuuinuediunisio
Fuauatewesindnusedvuseniatsvasivdndugs (Uaa) arwrdsunaianisndn
Inendemaiaguaesiil 9auszasdiiie 1) iewmuazUsEAvSamYeIRnIao 1309
msfinindunuasshenesiedlantluszuuminuesinfnwsedulssmatietnsivindugs

=

2) WiowFeuifisunadugnivnanisiou suiuinmel 80/80 nquvaaesiildlunisive Ao
tnfnwanvinalianissda S 17 eu edesdefild Ae 1) ganisaouiiaieuasiamiy
2) wuuvedeuianadugvdniinisiiou adavlilunisiinseideya fo musAnsnmuesy
N15@0U t-test Dependent Anlady diuidssuuinsgu Jovas

nan1FIsenuIn 1) lngnmiununnvesismsasusieyanisaey Ussidulaeiiden
115y Faunzan seAvaniian 3n1sdeudisgansaoufiimuntuin duszAnsamues
A53UIUN1S (Ey) WA 74.48 Fesnniunaeifininue daulssansaimveanadns (E,) wiadu
83.52 Sadulunannaividmun 2) nan1sSeuiisunadugninisnisieuvesin@nuiiiuty
ataflifddyiiseau .05 TneanedsrzuuunouSourindy 1.71 Lazndadouindudu 8.35
ot mamiﬂizLﬁuﬁﬂwmiﬂﬁﬂ’ﬁmuﬁaﬁasJﬂ’]ii’w‘ﬁuumuwud'mmuum?{aas_jﬁ 8.164 Andu

Jowar 81.64 eogluinainuin

o a

AdIARY: ITNITERUAEYANITARY, NTInazlden, Lasilesamduilesiusruuiuninaing

o

1/50 w31, , Usg@nSamnisiseus



MFENFITILAT AU AN
an1vuNseTIENwINART TuRRNRE Uil 4

66

Abstract

The development and evaluation of the teaching set on practical measurement
Using a Vernier Height Gauge in the Metric System Scale for Higher Vocational Certificate
students focuses on enhancing practical measurement skills for students in the Production
Technology program at Ubon Ratchathani Technical College. The objectives were 1) to
develop and evaluate the effectiveness of the teaching set for practical measurement
with a Vernier Height Gauge in the Metric System Scale for Higher Vocational Certificate
students, and 2) to compare the learning outcomes with the set standard of 80/80. The
experimental group consisted of 17 students from the Production Technology program.
The tools used in this study included 1) the developed teaching set and 2) the
achievement test. Statistical methods used for data analysis included calculating the
effectiveness of the teaching set, t-test dependent, mean, standard deviation, and
percentage.

The findings showed that 1) the overall quality of the teaching method using the
developed teaching set, as evaluated by experts, was rated as highly appropriate. The
process effectiveness (E;) of the developed teaching set was 74.44, which was below the
set standard, while the result effectiveness (E,) was 83.52, meeting the established criteria.
2) The comparison of learning outcomes showed a statistically significant improvement at
the 0.05 level, with the average pre-test score of 1.71, which increased to 8.35 post-test.
Furthermore, the evaluation of practical skills in measuring real workpieces showed an

average score of 8.164, equivalent to 81.64%, which is rated as excellent.

Keywords: Teaching method with a teaching set, Precision measurement, Vernier caliper in

1/50 mm metric scale, Learning efficiency
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Abstract

This research aims to 1) determine the effectiveness of a teaching package for the
introductory machine tool course, specifically on grinding and sharpening cutting tools,
using the MIAP teaching model for vocational certificate students; 2) test the proportion
of students who passed the evaluation criteria using the teaching package with the MIAP
teaching model; and 3) study the satisfaction of students who learned using the teaching
package with the MIAP teaching model. The experimental group in this research consisted
of 17 vocational certificate students from Ubon Ratchathani Technical College, Ubon
Ratchathani Province, majoring in Machine Tool Technology. The data collection tools
used were a suitability assessment form and an achievement test with difficulty index
values of 0.21-0.32, discrimination index values of 0.45-0.47, and a reliability coefficient
of 0.75.

This research employed a one-group pretest-posttest experimental design. Data
analysis involved calculating percentages, means, standard deviations, and using the
Binomial Test to test hypotheses regarding knowledge and practical skills. The results
showed that the teaching package effectiveness was 81.85/80.94, meeting the established
standard of 80/80. The passing rate for students in both knowledge and skills assessments
exceeded the 80% criterion. Student satisfaction scores showed an overall mean of 4.44

with a standard deviation of 0.21, indicating a high level of satisfaction.

Keywords: [Basic Machine Tools Teaching Set] [ MIAP-based Teaching Process]
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Abstract

The objective of this research was to develop a participatory academic
administration model aimed at enhancing student quality. The research was carried out
in four phases. Phase 1 Study the components and guidelines for developing a
participatory academic administration model to enhance student quality, consisting of.
1.1) Studying the components and development guidelines through document analysis.
1.2) Studying the components and development guidelines through interviews with five
experts. 1.3) Summarizing the findings on components and model development
guidelines. Phase 2 Develop and validate the participatory academic administration
model to enhance student quality, including. 2.1) Drafting the model by the researcher.
2.2) Validating the model through expert evaluation (five experts) and a pilot group (27
participants). Phase 3 Study the results of model implementation. 3.1) Analyze
stakeholders and their decision-making authority (27 participants), including 4
administrators, 8 heads of subject groups, and 3 representatives from the school board.
3.2) Examine the current conditions, the desired conditions, and the essential needs. 3.3)
Evaluate the results of the model implementation. Phase 4 Model evaluation. 4.1)
Evaluate the model by involved experts. 4.2) Disseminate and evaluate the model by
five administrators from large secondary schools in Chiang Rai Province. Research
instruments included Model component record form Interview record form for studying
components and guidelines Summary form of participatory academic administration

model development Model drafting record form Questionnaire for model validation
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Stakeholder and decision-making authority evaluation form Questionnaire on actual
conditions and desired conditions Model implementation evaluation form Satisfaction
questionnaire on model implementation Student learning achievement record form
National Educational Test evaluation record Reading, analytical thinking, and writing
evaluation record Desirable characteristics assessment record Model efficiency
evaluation form Model acceptance evaluation form Data analysis was conducted using
content analysis, mean, standard deviation, and Modified Priority Needs Index (PNI
modified).

The research findings revealed that the developed model, titled “PICBA
Participatory Academic Administration Model” for enhancing student quality, consists of
the following components. 1) Principles of participatory academic administration. 2)
Objectives of participatory academic administration. 3) Content of academic
administration. 4) Process of participatory academic administration.
5) Evaluation of participatory academic administration. 6) Success factors of participatory
academic administration. The results from the development and validation of the model
showed that the model met the highest level of both accuracy and feasibility standards
prior to implementation. The implementation results indicated that the overall
operational condition based on the model was at a high level. The overall satisfaction
with the model usage was at the highest level. The evaluations of the model's usefulness
and appropriateness were also at the highest level. Furthermore, the dissemination and

evaluation of the model’s acceptance standard were rated at the highest level.
Keywords: Academic Administration Model, Participatory Approach, Student Quality
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Abstract

This study aimed to develop an administrative management model to enhance the
reading and writing abilities of Grade 1 students. A Research and Development (R&D)
methodology was employed in two sequential phases. Phase 1 investigated current
conditions, operational problems, and administrative approaches related to literacy
development through document analysis and semi-structured interviews with 14 school
administrators serving as heads or deputy heads of school clusters. The findings provided an
empirical basis for identifying key challenges and effective administrative practices for
improving early literacy outcomes. Phase 2 focused on model development and validation.
The researcher drafted the model components and an implementation manual, which were
subsequently evaluated by nine experts to ensure accuracy, feasibility, and appropriateness.

The findings indicated that effective literacy development requires collaboration
among teachers, parents, and relevant stakeholders to promote students’ foundational Thai
reading and writing skills and positive learning attitudes. The developed administrative
management model comprised four core components: (1) principles grounded in systems
theory and the Plan-Do-Check-Act (PDCA) cycle; (2) clearly defined objectives; (3) operational
elements, including input factors, implementation processes, outputs, and reflective feedback
mechanisms; and (4) success conditions emphasizing personnel participation and strong
instructional leadership of school administrators. The implementation manual consisted of
four sections: an introduction outlining the background, objectives, and implementation
conditions; a comprehensive presentation of the management model; implementation and

evaluation tools specifying procedures and assessment instruments; and references. Expert
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validation confirmed that the model and implementation manual were appropriate and
applicable for educational practice, contributing a systematic administrative framework to

support sustainable literacy development in early primary education.

Keywords: Management Model, Reading Development, Primary Education
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