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Abstract

The objective of this research was to develop and evaluate the effectiveness
of learning materials for precision measurement training using a Vernier height gauge
in the metric system, focusing on enhancing the practical work measurement skills of
higher vocational certificate (Diploma) students in the Production Technology Program
at Ubon Ratchathani Technical College. The sample group consisted of 22 students
selected through cluster random sampling. The quality of the learning materials was
assessed by experts in four areas: instructional problem analysis, learning
management, media and educational technology development, and assessment and
evaluation.

The research results showed that the learning materials for precision
measurement training using the Vernier height gauge in the metric system had a very
high quality rating, with an overall average score of 4.76 and a standard deviation of
0.733, exceeding the specified criteria. The effectiveness of the learning materials
during the learning process (E1) had an average score of 89.94, and after the learning
process (E2), the average score was 94.15, both of which were higher than the 80/80
standard criteria. Additionally, a comparison of pre- and post-learning test scores
indicated a significant improvement in the students' academic achievement at the .05
level, with the average pre-test score being 7.82 and the post-test score increasing to
9.27. The practical work measurement skills assessment showed an average score of
8.164, equivalent to 81.64%, which is considered excellent. This demonstrates that
the developed learning materials can be effectively used to enhance precision

measurement skills and significantly improve students' practical performance

Keywords: Instructional media, Precision measurement, Vernier height gauge, Vernier

height gauge
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gnlud® nansUszdiulunmsufinunivedluszdusiun defiarsansendusiedude

AuiemiunsAniiuges Kansussliuaunmegluszauann sunslduseleviainge

v A v dll

LarAUaEAINNISNTe nan1sUszuAunegluseiuANIn uagmueenLUUdaN SO

a

Han1UssidununmeyluseavfonailawnangITednwainuduneueniuniiey
nseenuuudeMsasuluUkuUAIe 9 YofwazlardevesdaudarvinainuminzauLas
wlanudlunisiSeunisasu gunsainasuunldamsunindenisaeuiiniurivadodinali

suwuumsissuwdaninl Aumaule iiuaaulaungiseu

'
a a =)

2. UsgAnSnmueagadensiseus Yadenaiseusmsinduauaswieiesifiesls

a

WNAUTTUUINSNE TUSEANSAMWAUNINAURATMUALIT 80/80 Ta8AIALLULTEUINAS U

(E1) fAuafewinfiu 89.94 uazaziuuvauseu (E2) daadewindu 94.15 INWNAN1IM
UsednSnnvesyndenisisouinisindunuasamnenesillosianalussuuwning N6

Y & o a a ' ¢ A a = vl a a ¢ o & A 1%
a$1efuiiuszansnmgenitnaet n1sigedenisiseusiuseaniamdunsiiiosninls
Andunsasiemuduneunisainede lngfnwimanansnisaeu IinseiwasAnwinisaing
Muaeu Nns@e vy iarsanlidwurihsulsnewilunaaesddiieniamunin

vasdon1saeu newilulinaaeiunquiieg1933e Feaenndotiuauideves Singdee, &

v =)

Satpretpry (2015) [7] flsRdbuaziaudouenndieduuuwivdassuujiinisuounsey

(%
a o Y =

5789391N159U1TWazAlLlad TuiseuAnw1U9n 1 leUszEnS A nue Lo nna LAty

(E1/E2) iy 86.00/84.92 wanafatiniseuinsiufguiuamginssuanuningainn1smi
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' v
a =< 4

ANy dnTeUiunIsSouINe wazduseansnmuemadnsMindul wazaonndasiu
NUITBVRITUINS ASTAUY U TIRae uazaue (2024) [8] 1589 MIWmUNYaRnYinwe
Nuinazifen Fe9 lulasiwesTauen d1msudndny) AuzATAI@RTaAA1INNTTY

W IngaemaAlulagnszIsunansEUAsvile WUl Han1IMUsEANSANYRYARNTInYY

[y

Nuinazden 1509 llasiwasiauan wuil Useansawwed (E1) da1wintu 87.01 way

a

UszAnSnmaes (£2) FAwvinfu 88.16 fiArgeninnaeinnimualy A 80/80 3NNANITIN

v
a a va o 14 = IS

UsgdnSamvesyainiinweauinaziden 1509 lulasiwesinuen AKI3ua3190 ull

UszAnsamganinnne mMsnyearninwelussaniamdunsilonailesnyalninye

as19vu Wanfiunisasanudunsunisaieiininee tnelafnwivdnans Tnsieikay

= a P & & o o A v & vy a v
AnwIsnsaianutuneuy Nsdanyeininuenafaduldliddengiansanliauusy

' v
2. I

Usuusaazudladeudlunaseddifiomamann siadiieliyeilininuefifidoatnadud
aunmneutazlunaaesdldaeiunguinegig

3. wadugnd nenisieurenind@nyt wuidnAnwvinsmaaeunoudsud
NAdUNE NI BUYINGY (X =7.82 SD= 1.26) wagndavuduadugninnanisdoux
-9.27 SD= 0.86) Fauansliifiuiuadugnsvesindnuiivdueeefideddey Tnaeiidl
funadldvingu 3.86 fisgdutuddey .05 wanddidiuin nsihdenisdeumsaeuiifiany
wianfuLuImensUszneuinluauiviiinAnwidou dewavilvindnuniaule
uaefieunsziodesulunmsuftinulunaufifintu Ssaenndesturiteves dn
Auaaily, wag 8358 iaswes. (2559) [9] Tuid e nansledenisaeudidnnsedndne
wadugvENN1sFeu vesin@nuine1uiauminendesada wuln nadugrinianisdeu
yosthAnmmendsanmslddensasudidnnselindgeninieusousesiifddaymaada
(p< .001) a¥elFInsTiiedesiietrsduaialunmsiious 1wy dedidnnsetind wevmdiadu
Ardeng 4 fsgneudegunm ddudemitdunsedu Wilade madhdsemusldie s
ylinsdsuifuluogrmaiiamsanumuldifiodomnis dwalidanudladiuiu
LazaenAd i UIUATE0e Weeraphan and Balthaisong (2015, pp. 40-48) [10] 1304

ANUSAEITUNIINIEYIANUEANEIIUABNIIABSAMTULE1IYY NaN1TITENUI Nadugnd

=

NMIMSISEUeIiSeundussualguatiiuduses mNineItunsnsEANURANELY

'
aaa

ARUIWBsTEINIINUS YRt Nltud Aynadiansedu .05
4. msUssdiuinvensufiRauase dnfnunldyadenisiseusiiasuuuadelunis
UfURNuInTunuese egluszduunniian avuuufnluievay 81.64 uduianudiia

Yaadon1TIeuslunsYIstnAnwininwenisinavideanigiesideslanalaegragnaes
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Lazdisgdnsain aenndeiuauITevenenIunt umimauazausisaun gnngun

Y Y A

(2546:30) [11] leinanadinisuszlluauaning3s Wunisialendliiieulavineu
S i Feulaimuinweuagnszuiunisingg lunshauvesdiseu nslideya
founduandvuviedeiausnurvesnguaziiious WumaiiuusegeladiFouaulauaylss
AUEIAYVDINTITHNIUIIUNY

LazaenARDITUNUITEURY 9YUNT MWTA (2540;2) [12]  ATnsUseiium
anmasudunisiauasssidunanszurunisvinuvesausiuazIntavewl3ouegia

ASILUASINT ANUAINLYINIRENEIENUABUAINININIIVIN B8NS kaz v I g19TTuy

8. YDLAUBLULNITINY

8.1 Tatauskura msunisinanisiseluly

1. M3vszendlddenmsiseuiluanufnudu: Fon1558u3n15InTUNUATINILLNeS
a A o = ° ) a ) a a = A A
Weslananwmutuanunsailulsuldluinedumaiianioaniudnwidu q Aln1saeu
Fwrinazidealuaivininegites Weyieiauinvensinveslindnw i ugnaes
LATLUUGININTU

2. M3Favimangnsnsiseus B ua: msdman1sidedluldlunisusudmse
) o PR = v a A vag a A A v ) ) a Y =
Waumanansiunsseudljialuinnneitesiunsinasiden lnge1adaviynde
nsssusiludiuniiavenisineusy wiensiseunisaeu wWieasuasainwe sdulu
AU URLINAN W

[
=] o

3. MIRneusuAsHaeu: nan193dedarusairluldlunisdafneusuasiaeui
Netesiunsinasiden welinsiiausuasinwelunslddensiseuinimuiduegiadl
Usednsnn deagraglunisargnennnuivaznisaeuliindnuilasudszaunisainis
a vaaa
Seusnenge

8.2 UarduanuransuNITIveAsIaalY

= a a v a P Aaa U W a P Y a °

1. M3AnwUTeuiisunisiddenisieusuuanatunisiSeusuuuaaiu: A

a o a ~ a a vy = vaa o I aa a =
n1y3deLUSeuiuUsEansamvesnislddenisiSousadia wu Ialearse wselusunsy
ARNIWBS uNMsiSeuNsaRuLUUALANluBaSEY oA IeRITsMsseusiuulatae
WiukadugVaVIMssukasinwe U URvestindnwilaunnnindu
2. NM3ANYINATEEEEIYRINTITHNITSBUS: AmsmMAITeuANAgIRURNANTENY

Tre¥g1IvINsdaeNIss Ui N1Tindunuasvienesideslana 1dnAnwiaiunsans
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