n13AnwIANABINTANABuasaNsTAULYRNNANYY NangAsIAINTTUAIEATUMIIN
#1919 TINYAFIUAT
Study of Students’ Educational Needs and Competencies Bachelor of

Engineering Program in Industrial Engineering

Samed U3nd, agednd Wudanssas, Trung viessnn', §Ans vanestiu! uag 1w Uguisng?
Theerapong Borirak'*, Jarungrat Pansuwan', Chamnarn Thongmark', Thitikorn Maimun' and
Yaowapha Pathomsirikul?

'AZIAINITUAIERNT UNINUIaBDATITULDTY

'School of Engineering, Eastern Asia University

engnTuIMNSEINA B Undin a113¥N13Ra1A ANYUIINTEING U Ingdedaiisuleldy

“Doctor of Business Administration in Marketing, Faculty of Business Administration, Eastern Asia University
*Corresponding author: t_borirak@eau.ac.th

Received: December 4, 2025

Revised: January 8, 2026

Accepted: January 8, 2026

unAngea

unAdvIngl SnqussasdiioAnudadeiifidemadenisdnaulafnuadeluavnianssu
99am3 (Industrial Engineering: IE) Unumildsuuasuedimnssugaavnisaeliuunvesgnaimnssy
4.0 uazaussaurdRiimnsyandvasudufed nansAnwinuinannsaduundedeiidsasenisdndy
lavesdiBousanidu 3 ngu laun YadeareluvesdSen ussgeladuendn uazdvinanisdenn lnededy
fndn udanunniasdoldssesanitunisine Tvwasgrsiideddyrenssuiunsdndulafinwide
uannil VnANARTouNITYEIBRITsinwrdnIuimnsgramnislunisysantsmaluladudnuns
9NEANMNTIU 4.0 8191 Internet of Things (IoT), Cyber-Physical Systems (CPS), Artificial Intelligence (Al),
Big Data, Cloud Computing ez Robotics lifiuszuun1swanaialu wiagmdyiuninuynmisimuanulasnde
msleiued Fununisamu uazaamiouveslasiainiesdnsiniy nsduaneiaussousiidniuvesimns
geamnsausadwuneeniu 3 7 laun aussousiuwedia aussousaun1sinnis wazaussousiuuyed
Tnowiuinuemsliesgidous ssuuselut@ nsAndessuu nmsdeas wasarmanunsalunsusuii waasviou
nmegaamnssdliiuinnumaniaetudiniifienundeulunisufoRaududEuny (workready)
Feazvioudosinswesaussauzuazilugnisdndulefnwideluszdudadindnu unanaausuugliiinng
WavdngnsuaziaiuaiuanusuileossnitsaantunisAnuuazningnannngsy ewSeududindmnssy
gAAMNITIINTBUADANADINITVDITLUUNTNAR LUYARIYIR

o Y

ANEIARY: AMINTINNENNT; BAAINNTIN 4.0; AUTTOULIAINT; nsinduladeny; MinweeAnNg

) ) 1MFETIMINTUIIN AL DaATULeLTY
e o Ao . o : :
U 16 a0un 1 Uszdunou Un5IAL-LU¥IEY 2569 atiuspurnansuazanseman;



Abstract

This article investigates the factors influencing students’ decisions to pursue further
studies in Industrial Engineering (IE), the evolving role of industrial engineers in the context of
Industry 4.0, and the competencies required to support competency-based curriculum design under an
Outcome-Based Education (OBE) framework. The results indicate that students’ decision-making
is influenced by three primary dimensions: individual factors, career-related motivations, and
social influences. These factors, together with institutional quality and reputation, significantly affect
students’ intentions to continue their studies in IE programs. The study highlights the expanding role
of industrial engineers in integrating core Industry 4.0 technologies—including the Internet of Things
(IoT), Cyber-Physical Systems (CPS), Artificial Intelligence (Al), Big Data analytics, Cloud Computing,
and Robotics—into modern manufacturing systems. This transformation introduces challenges related
to cybersecurity, investment costs, and organizational readiness, which must be addressed through
appropriate competency development. The required competencies for industrial engineers are
synthesized into three domains: technical, managerial, and human competencies. Key
competencies include data-driven decision-making, automation and digital system integration,
systems thinking, communication, and adaptability, which align with expected learning outcomes in
OBE-oriented engineering programs. Insights from industry stakeholders indicate a strong expectation for
industrial engineering graduates to be work-ready upon entry into the workforce, revealing
competency gaps that motivate some graduates to pursue postgraduate education to enhance
specialized skills. The findings emphasize the necessity of aligning curriculum design, learning outcomes, and
assessment methods with industry-driven competencies through a competency-based and OBE-oriented
approach. Strengthened collaboration between higher education institutions and industry is therefore
recommended to ensure the relevance and effectiveness of industrial engineering education in the

digital era.

Keywords: Industrial Engineering; Industry 4.0; Engineering Competencies; Decision-Making Factors;
Digital Skills
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unAa ANARSINNTARENT AU ULt AT

U
¥

flo waznsusmsdanisandufunidasdeaiy
aulanine Bavgu laifinnsou 493An uazyndu
Wuvesdies windeufiersuddnd q wWaudle
anuniselildeuudasly (Thairat, 2017; Wanutk,
2018) yaAadidl Soft Skills IzananInynaUsINAY
ﬁﬁuiﬁﬁm'ﬂLLazﬁﬁmmmsmaﬁmmiﬁwmuﬁﬁw
Tuganudsaldunnninsoft Skills Aodndunilsly
aussouy vaeliyananevauninLfeINITeq
aouiivhaudamnudnviiluenInemues wasd
a1savinuneie n1s91suLarsielasnaay (Cobo,
2013; Robles, 2012 & Zhang, 2012) Soft Skills Tai
Wesuaviliyprauszauanudnsaluaaiudiviheu
WA F952089A1UENTV09E01Y UTENBUNITUAY
NaHANTLANTY Jackson, 2013) Soft Skills wusesn
WJu 5 dinwe Taun

3.1 Critical Thinking & Decision Making
#un msinszsiediedivauauasdndulavuiiugu
Toya

3.2 Communication & Collaboration lan
ANITOYINUTINUAUN WU LHUATAINTTN SAUAY
WHUN T MS0uNUNTIAT

3.3 Adaptability & Lifelong Learning laun
mmw%’amL‘%auimv-ﬂuiaﬁimiashwial,ﬁaﬂ

3.4 Creativity & Innovation Mindset Taun
nsiinuAnIslullunisuannseuddym

3.5 Ethical & Responsible Engineering lan
mMssuRinvousiedoya AuUaends uazaudaEy
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1. Technical Competencies vinwga1umalulagfiialagszuy - Digital Literacy-loT & CPS-Robotics &

@

(Fnwearunada

plusiandduselssudaasey

Automation-Data Analytics/Big Data-Al &
Machine Learning-Simulation/Digital Twin

-Cloud Computing-Cybersecurity

2. Managerial Competencies ANNELNTTUNTTINHY AIUAN LkAE - Systems Thinking-Project Management

(ViNwgN1590N9)

UImsniswWagusugavna

(Agile/Scrum)-Innovation Management

-Lean/Six Sigma-Change Management

3. Human/Soft Skills (Fnwe  Winwefigaelunisviisusaudu fn - Critical Thinking-Communication &

Uywe)

AA51E9 wazUSuamanaluladlny

Collaboration- Adaptability/Lifelong
Learning-Creativity-Ethical & Responsible

Engineering

yuuaiidwlddiude: Anumanisiatugn aug
AAINTIUANAATEIVIIANITINDAAINNT
nMsndndudafieuszneue@niainsly
Hagtudugaurianislasuuvasiumaluladnig
suwutlunsaiugsiafinisussendldinalulagin
welunsanlivgsfanaznisufiRnuvesmiingu
03Ansene q minliuSusafunsasundasile
sgUszaulamivie gsnadwaliliaunsoudaduiu
USEmduy o fiususilddaanenanisiniueuiills

[y
v v a

Aaudsazdanalaenss loua sULUUAMTYIOILTeS
PUNITUVDIUSENNADIANITUSURT hazdinITHAILN
MINWEVDINULBIBYARDALIAT TINWEN1TYINIUYDY
AUURutuIrUsEnouludie 2 diu laud Hard
Skills n30n¥ENIAVTN NiANLTRITIRYlY DTN
& Y a wa aa ) ) 2 =

Wi 9 guiuRnulandsedu Ainvegendeuiilenta
Usraumnudnsagemuliie  Bndruniandfyy
Taiwsifiu Ao Soft Skills Wuinwen19e1suaiLardany

Y a wa Ay A a wa o v a P

e uURnundediluns Y§URswmiuineates
Tuwaazdvdn adudadedridy aenisinlinng
UfuRNusUIY Usumuasuszauanudnsala (g3
T yswuunde, 2563 lae1983uufAn Riggio, 1986;
Goleman, 1998; 3% 1e¥lngy; 1139 Wawa, 2563)

Rildledde (Wi giansiendn, §3nnns
HneuTulsensyuiunis, HR) nazuesTuRAn L
aussnuzfinsenufURnu (Work-Ready) wagansnse
Weudesinsgwiraneluladiugsia fail

1. aussougdumaiaidnduuazdan
(Technical Gaps) sa1awssnutagiuannislidage
audemnssugaamnig Ivinuweiidnmtindinnsld
nguditugy 1wy

1.1 NM3Useynely Data Analytics Tuau
NNAIVIAINTINANAINNIT WU d@1X1304AY, TN
uazdinsgitoyanisnanuinaluglomanuduiug
wazvunewualtiy (Predictive Analysis) lngldia3as

v

ToNUFIU 19U Python/R #3090 WAKITILATIZNN

<3

v v |

aad i - Y 1w oA
ARANYULDUNIT Excel LLG\ﬂQJM’W]WUI@LLﬂ UUNAHIY

N

Tngjfafnegiunisldadaweanssauun (Descriptive
Statistics) wazldannsaudanadeyaeuSuali
nanetlu wuwInaUuR (Actionable Insights) et
1.2 anudlalumalulad Industry 4.0
BAURUR 1w 1Wlan1svinauuesszuu Cyber-Physical
Systems (CPS), Wuwes way loT Tulssny uavaiunsa
Uszgndldinadla Simulation 3o Digital Twin Lile
nagouszTUURouNsamu Jayundiwy loun awg
drulvgidungul viliuaruamsolunisden
logseninangud] (Wu Lean/Six Sigma) fiunistluly
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Tuanmundondnlud@ (Automated Environment)
1.3 ANEINTa luAISUSEUIUNITAIY
N13RULALLATYTANAASIAINTT WU @IU1TOAIUIN
HANBULNUIINNITAIWU (ROI) UagllAsIEhiAuAY
AMNIGATEFA1ERTT041ATINITUTUUTINSEUINNIS
2. ANIIOUTAIUNYANTTULAZAITVIIIUTIY
ffu (Behavioral & Collaborative Gaps) \Uusinuy
flildweda waflanudifyed1eBanenisriany
1uaqﬁasﬁﬁaay3mwmwawLme Toun
2.1 inwznisdeansviamaila (Technical
Communication) mmsaﬁflLauaﬁi’faagamamﬂﬁﬂﬁ

Y

VU (WU NARNEURINITILATIERN19aDR) Ty
fuivnsitldldffugwimnssuldogad-lauas i
fnlnAanisasuulas

2.2 AnuaEnunsalun s uduE g
(Interdisciplinary Collaboration) @11150%1197U37%
fudennsanvdu (i, wieana) M‘%"aﬁjﬁmmmﬁm
IT wiosenuuuszuulnlldegaiuszdnsam

2.3 awdavguuazmisiousveiies
(Adaptability and Continuous Learning) @111358
Fousuazuiuintridumalulad n3esile uas
wnsgnilnl o Adsunlasegunndldmenuies
(Self-Directed Learning)

3. NANITVUABAIIUABINITANEIN ®
(Implications for Further Study) yu18489y4
dulddudenzsdin mnudeinisanwsosyeiu
UndinAnw (Usgegyaln) yoadiniinduite wWudy
Foving fivdngns Uy Ssmoulandmanalalls Wy
nsfnwdeiduniedn (Fast Track) ieunsdnany
VINWLLRNIENIS (WU Data Analytics, Advanced
Supply Chain Optimization) ¥1amely wiedrseraw
aww;ﬁaﬁmﬁﬁg@ Usgyayln M’%@ﬁm%mﬁ'ﬁﬁﬂdmmaq
Tinfeuvzdndulafnuiseiuiindsauliages e
TWldarudervgddndsndu

AueantsUdsuld: nsidsuniug
Industry 4.0 MMIWYaUANIUYDIAINTAAAINNTT
Aetunardudouduinn auinveseiuliyani
im'l,ﬁsmwam'amﬂﬁu;ﬁi’tﬁimmay%aﬁﬁﬂmami

Y

(Project Leader)

nswasuuUasvaamaluladiunisdanisineiuy
Fuaussaue Aeldnsau OBE, Human Capital
wae Employability
N5ABURIUgeARAAIMNTTN 4.0 F9Ty
wdsusewmaluladida svuudnludd wasdoan
UseAvg ladamaliunuimuasaussausvoussu
AmnssugaavnsiUasuannsduuioRa
aunszuIuns Wgnsdudinsei eenuuu uay
dnduladaszuvuugiudeya msiasundasiang
ansoasuelanieldnsauiuifnyuuywd (Human
Capital Theory) FanesinnsAnwidunisasmuile
LIAMALAEHERNNYBIUTINURIUATHAIUIANS
vinwe waraussousfidenadesfuuiuniasugionay
wialulad (Becker, 1993)
TUUTUNYRINITIANISANYT LWIRANITINNIS
ANYILUUYINAANEN15158UT (Outcome-Based
Education: OBE) ifun1seonuuundngmslagiEuain
NadWSNsBeuTifsUsrasivosddin uazdnnsBou
nsasusINienIsUssiliunaliiaonnaoeiunadns
§ana1a (Biggs & Tang, 2011) wlamaluladidiun
JUNUIMADITEUUNSHAALAZN1TIANTT BeAUTENOY
YDINAFNTNTF U3 UNANGATIAINTTURAAINNITI
wudesaiouaussauglvy wu mslnseidoya

v

q
QAAMNTIN NIAAENTEUY N1SYTANISIMALULAE
v waznisdnduladenagnd Jaduanssous
fussugalmisndudesdifiodnuinnuanunsaly
ATUUITU

wenant waAsmsanenle (Employability)
Piudranunfouvesdadinlilddrinog i
Smainnng uanufsinue@agingsy nsdeans
miﬁwmuimﬁwﬁu wazANEIITalunITUTU
Ron1sidsuulas (Yorke, 2006) Ssaonndasiunis
IAN1IANYIVUFIUANTIOUL (competency-based
curriculum) figjssimunauanansade fURve s Gou
TUUTUNIZI NM5YIUINTT OBE W ULUIAA Human
Capital wag Employability 3selvinangnsiainssy
gaamnsansadeslesseninsnsiauassauy
VBIEITYU AUABINITVBIARIAUTNU UAZUNUIMN

vounaluladlugnainnssy 4.0 laegraduszuy
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auwsaulunisvineu (Work-Ready) nngldnseu
du93aUzIay OBE

AelausuNveIgnaInnIsy 4.0 LUIAA
“aunseulunisvinaiu (work-ready)” lonaneidu
i fndndyuesnmamindislusedugaudneg Tng
angluanvnimnssugnannnnsdsieandytuanm
wndeun1svhaufitudeunasiubouulaesnisngy
nalulagfdava szuudaluld wazn1siAsIzi
foyadugs wuafn work-ready fauasandasiy
NIDUAILAINITOATUAIILAILITATUNITI 199U
(employability) FutfunuaunsavesUndalunis
Uszgndldainug vinve wazAudnvazdiuyang
iloassnuenliunesdnsuazdeny (Yorke, 2006)
& (Johnson, M., & Lee, Y., 2022)

N15TANITANBIVUTIUANTTOAUS LAY
Outcome-Based Education (OBE) 1unalndndgylu
msfauaundeslumsiinu Wesanysiivua
wadnsnnsBouslvavviouanssausfisidunonns
Usznauividwegsdaau [2], [3] aulanseu OBE
NANGATIAINTINGAAIMNITAITAINUA Program
Learning Outcomes (PLOs) fideuloslnenseiu
AUTTOUTAIUNITIATIENTOUA NITARBITEUY N3
Fan1slAsenng wagnsdeansidivieanssy Juduesd
Uszneudifguestiudinfiannnsnujifauleed
fiszansnmaausiBuey (work-ready graduates)
(Wang, S., & Li, D., 2021)

uenvnil walulaflugrgaaivinisy 4.0
Ifasuunumvedimnsgnamnisang Ui
Fanadalugliased fuszatuanu wavddndy
Tadanagns dawalianunseulunisvieudes
AsBUARUALTINUEAUmATA Funsiang ua
AuLyweduTuSe19YTUINIT (Alkhamaiesh, A,
& Cavanaugh, J., 2024) miaaﬂLLU‘U‘Mﬁ'ﬂquLUU
competency-based curriculum 3emIsinUszaunsal
miL%uifﬁiﬂélﬁaau%uwﬂ'mﬁ'muﬁq WU N538Y
sHulATINSTINAUAIARAAIMNTIH ASENIUES
ausIOUE Larn1sUsEiuNanUNaNY Welasuadns
employability LazanveII19TzWinNenIsANEILaZNNT
viuegradugusssu (Chen, Y., & Tai, H., 2021)

unagl
N1SANYIAIUIAINTTUYAAIMAITHUNUIN
drdnluniswaifidiruiianisasesfuaiiy
A een15vesanaInnIsuealnd laganizaiels
UFunYeIgnanngs 4.0 (3nan nunesiy wazaudi
flam3nd, 2016) maimnaussaugusalugyaains
§2a302 (Smart Workers) tielivunulufunisasng
l59udaases (Smart Factory) lugmgnannssu 4.0
vosUszmalng Tsdndusesbedesendoynansiil
A3 vinwy uazAudeIysrUUSIRTeY usud
gnamnIsy waluladfadvia seuudnluld Jeyayn
Useing Maesieideya wazniswauiuinnssy
wansaustlval SuazdinasenisiasuuUainssuaunis
HANUWALLATIATIUTNIUBENNTINYIN
NANIVUYILLENAS WU JadefiTBviwa
sonsdendnwreluaiiusneudedfdiuani
aulauazganuatdndiuyana liauusigslawaglonia
Tuondn warfifdudvinanisdinuuardandon
lnsdaderuanumianisienuninvesan1dunis
Anvndumudsdrdglunisindulaifenauzuay
unTINg de woNaNT NMIRALIGAAMNTTLFIZUY
gnludfuazfdvia foildunuinvesiainsanan
nsvengingnisysannisimaluladlval wu loT, A,
Big Data Lazn1NAMDIAToE dNaliANABINIT
aussournamaiatuguasitnusdunsianissuy
finnud @ity
wansAnutliduinimnsgnaiunisly
grgnanvnssy 4.0 Sududesiaussauziiaseungy
fagiumaiia dun1sdanig uasduuyveduiug
laglanigiinwen15insieideya n15AATTEUY
N15USNISLATING 119919 INAUANA1U TV
wagsinwesu Soft Skills Faflnaseuszansam
wazaudnsaluntsvinnu egslsiniy yuuesain
Aiduladudeluniranavnssuasiouliiiuds
94319V IAUTIOULVDITUNAUIIUTENNT 1Y AU
Wrladedndumalulagadvia nisideyaluldly
nsdinduladenagns wagamannsalunisdeans
Foyamanadalviguimsililvimnsdnlalsege
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FEAUUUTNANYINDLETUAT AT YLRNIZNG

Jalauauuidan1sIan1sAneuwazidauleung

MnuamsiaTzsiluunaul awnsnthly
glolauouuzBansinmsfnuuazialoueiidy
dmsunsiauImanansieInssuaamnsiuuIun
YoIgRAIMNTIHN 4.0 Fal

Usensusn lusedunisdanisAine aodu
9AuANYIATUTUUTINANEnsIAINTIUGNAIN
N5 a0AAR 03 ULUIANNITTANISANYILUUY S
HadNS (Outcome-Based Education: OBE) uanis
WAUIMNERIgIUaNTIOUY (Competency-Based
Curricutum) Tngfmuanadnsnisiousidon
ToelagnssfuanssauziningnaInnssusesnis
917 ANUANITAAUNTIATIZVTRYA N1TUSTENA
T5vuudnludfnazmaluladfdna NsAnGessuy
wawinuznITieansmaimngsy wonanil Asify
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(Problem-Based Learning) wazn15ldlasesanuysan
mMstmsein eaiuairsaamienlunsufoa
NUTBIUUINA

Uszmsfiaes TuszduiBeulouts asdaasy
SURUUAMNNTINT DT UUTENI UM ING T BUAE
AagmavnsIuegeieiosuardady ludinifies

NIRNMUNTEEVAIANYT UATINDINITTINOBNLUY
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MnMAgaamnssuInddusulunisaeuLay sy
Ha Tadsnsiaviunaalesuauswilesudoya
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Usgn1sanving lusedun1snauseuunis
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naaussauzvesiufiandsdnianisding (Graduate
Tracking) tieteyadounduuildusulgmangns
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seulSayaesfuseduindindne iiesesiunis
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