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ABSTRACT

The objectives of this research were 1) to create a programmable logic controller training set, 2) to assess
the quality and application of the training set and trial worksheets by experts, and 3) to determine the efficiency
of the programmable logic controller training kit. The sample group included 30 students taking bachelor’s
degree in electronic engineering and automatic control system. The research process involved the creation,
quality assessment, and efficiency finding of a programmable logic controller training set and trial worksheets.
The data were statistically analyzed using mean, standard deviation, and percentage. The output of this
research was a programmable logic controller training set, an experimental worksheet for designing and
connecting various control circuits. The results showed the characteristics of a programmable logic controller
training set using PLC to control the display lamp, number light bulb, motor rotation direction control,
pneumatic system, and 10 experimental worksheets. The training set input and output devices were optimally
sized for easy portability and can be used in practice to cover the skills content in the taught courses.
The results of the quality assessment ( X = 4.55, S.D. = 0.26), the usability quality ( X = 4.52,S.D. = 0.22),
and the quality of trial worksheets (X = 4.52, S.D. = 0.22) were all very good. The overall quality of the training
kits was very good ( X = 4.53,S.D. = 0.23). The efficiency of the training set, both the practice set and the
worksheet when applied to the learner group, was 83.90/84.74 which higher than the criteria 80/80 and the research
hypothesis.
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5. yeirnnelviAnuseglalunisBeu 4.29 0.49 A
6 Usglowisionishlldnuaey 4.57 053 fun
T3 4.52 0.22 fun

wansUszdunuamyeiinTusunsuudaaeinaeulnsamesiunslidiuvessiin aumssi 2 ilefinnsansa
msvszfiusunmshluldnulpesuudieglussduiunn faadewintu 4.52 fid S.D. wihiu 0.22 namsuszidiune
sumuiawazmnlunsindsuiieuasdniugunsal arwazanlunisufiinuseises anwazmnlunisdawion
gunsainsaeunazUszleviddenishluldnuasu Tnanisuszifiuegluszduiunn fanadowiifu 4.71 4.71 457
wag 4.57 auadudiusnuanuasainlunsinseinwgernuasgeneliinwsedlalunisifeuw Inan1sussiivey
Tusgdud feadewintu 4.29
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M19199 3 uansAiade Adudsavuiaspulaysyauaunnluiulunueasweseinlusunsuwlaaeinmeulnsames

518n15Us218IY X S.D. FTAUAMNN
1. lununeaesaendesiuingUszasinisaeu 4.57 0.78 AN
2. suuuuuagdennululunugnudlaing 4.43 0.53 A
3. ﬁ]"wmuiwumamqmLf:amsqm‘c’]n 4.71 0.49 AN
a. TunuveassivsngaufunaldinU §UR 4.43 0.53 Q
5. sUnmuardydnvallulununeassdinudaau 4.57 0.78 fun
6. Armnzawilomiussdugizou 4.43 0.78 A
Ty 4.52 0.22 fann

nan1sUsziiuguanaeilnlusunsusndassdnaoulnsaaesimulununnaswmiumsied 3 Wefiersannans
Usziusnulununaaedaesiuudeglusedufunn danadewintu 4.52 fien S.0. winfu 0.22 wanisUszifiusiesu
nuirsunilununseunguiionaeiin lununaaesaendesiuingUsrasdnmaaeunarsunmuardydnvalluluam
nnasafirudnau daunmeglussduiunn feedewinfu 4.71 4.57 uaz 4.57 muddu druguiuuiazdenisly
Tuswsrudrlade lunumassunnzautunafldfinfoRuazarumnzandomsvsydudiFou fnauamogly
seuf flAadewindu 4.43

8.3 NANSUIUTEANSAINYDIYARN
ms1eil 4 Ussansnmmesyaiinlusunsuiidaaednaoulnsaiaesldfungusegns 30 au

° v 3 d' a & v
3789M13 U TUUULAN TUUUIRAREY Anduiouay
1. AziuunsURUR Tunussriaseu 30 100 83.90 83.90
2. azuunsUuRtuusImma ey 30 50 42.37 84.74

nansmUsEAnsnwvesyeiinlusun s daaednaoulnsaiassd mun1s1eil 4 nudezuuulfoRlununeass
sewinaSouusiarlunu (B) azuuuiildfianade 83.90 avuuu nsufdRlununnasss (B) azuuudildfisade
80.73 Azuun dawadiléde 83.90/80.74 Hulunanmsidivuadelidini 80/80 FeuyaiinTusunsauidaaein
poulnsalaes fiasstuiadusyavsnmuazannsothlulfidudsslondlumssenounsSeumsaeuduetisnn

9. agUnan1sINBUazaAUTIENA

n3ideedsilayIferfinlusunsuandanninaoulnsamesdmsulfidudoniseu fannsnndeuieldazanuaz
annsaldnuldads dnunmvesypndnegluseiudinn (X = 4.53, S.D = 0.23) wazilusedvinmwiniu 83.90/84.74
Foduldanunusiidivual? sanisiasgidiuguainvesyainlusunsuuidaaeinaoulnsaiaes
NnBevny 7 v fanuanevesseduganmegluseduiifunn fanadowiniiu 453 wazAndenuunnsgiu wiiu
0.23 Fagonndoeusuideves Chusaeng, Suwanchan, way Sunthonkanokphong [6] ﬁgﬂﬁmiwimmﬂﬂiﬂﬂmimLiJL‘ﬁa
aodnaoulnsaiaed fiadreiu WuysinfifimstaasisesadussuumunumanisseniuundensSeuntsdeunas
#knun1snsnauwasuuztianddeang nansifelmuigsiinlusunsuanoinaoulnsaaes fadstud
aunmidufivensuvesiidorng lasanmnsad lldlumsiSeunisaeulsedieiiuszansnm msmuszavdaimaes
garnlusunsuilaaeinaeulnsaaes Aungudiegie 30 AL UTINIWAIINNITTEUTTENININITAGDUAY
navaaeulununaasssEninaGsuLagimsiananaaeuluunnassIy ndnveaesasy 10 lusuda faade
Winifu 83.90/84.74 Fedenndesiuuideves Sawatwong, Suwanchan, k&g Sunthonkanokphong [7] wiiilosan
naushegsldTinsGuinnuinsontujtinaaomuswuiuneululunumnaesiifinsesnuuuiarasounquLiiom
pundszasdiliieson s loasdiiadlaanssoihefndluadauasimunioduslosidmivlunstou
nsaeusialy
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10. UaLsuauuL
10.1 Yowuauuzildanauiseas
saouliindnudrlafisafunisldaunes PLC Wesiu nsredunnuasioinmdrfugunsaiing 4
LAz evessTUUvABAlEIlaYLAT SN 9 vuyailn samaufieleulalundazlusunou udwhnisfinwinis

MlsunsueanuuUeas FluidsIM 4 Tidnlaneu uaieenuuulasiagielasnidlununeass laggasudadli

Fnfnwujiinudunounazujiinulunuegsasudrunulvauiinsinuinislélivsunsudmduidon
PLC CX_Program ileliAnuszansamlunisiiounisaounazldlumsiiounisaou e liin@nwisiaufifeaiu
n13AUANSEULAN q vugeiin ilethlulluaniudszneunsieluuasdaulaanunsniigeiinluimuliRsdusely
10.2 Fairuauusildifionuiduniuialy
TumsiagainTusunsuudaneinaoulnsamed adsely asdnisiauild PLC Bvosng q Tunty
desanluanuusgneunsléininiy PLC vaneiivounldrunazmviiindulsnntudeliifsaesonisdeu
nsaeusialy

fnAnssuUsENA

Tunsdnasrsyefinlusunsuandaneinaoulnsaiaes afsll finvidosoveunszan angimnssuaians
uninerdomaluladsunadiuun sn flieuaivayusulszanauassiusanuagainlunsdni uazany
mLszjmmwwmLLammwmmmuiumiﬂivmuﬂmmwsuaqﬁm?]niﬂﬂmmLmuaaaaﬂﬂa‘dmaLaas naRIufeinAny
flasmzSou ileiiunanismussavsnmaeseiln o Tonadl

LONET819D4

[1] Tanchiwawong, N. (2001). PLC System (Programmable Logic Controller System). 5th ed.
Bangkok: Technology Promotion Association (Thailand-Japan). 2-5. (in Thai)

[2] Rajamangala University of Technology Lanna Tak. (2017). Bachelor of Engineering Program in
Engineering Electronics and Program in Mechanical Engineering. Tak: Ministry of Education. 55.
(in Thai)

[3] Rueangsuwan, C. (1985). Educational Technology Theory and Research. Bangkok: O.S. Printing House.
84-89. (in Thai)

[4] Sisaad, B. (2011). Basic Research. 9th ed. Bangkok: Suwiriyasan. 98-100. (in Thai)

[5] Likitwatthana, P. (2011). Educational Research Method. Bangkok: Industrial Education KMITL. 137-139.
(in Thai)

[6] Chusaeng, T., Suwanchan, P., & Sunthonkanokphong, W. (2013). “Electrical and Electronic Instrument
Laboratory Set.” Journal of Industrial Education. 12(3), 89-95. (in Thai)

[7]1 Sawatwong, W., Suwanchan, P., & Sunthonkanokphong, W. (2013). “Microcontroller PIC16F913
Laboratory Set.” Journal of Industrial Education. 12(3), 103-108. (in Thai)

90

2564



