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ABSTRACT

The objectives of this research were: 1) to analyze and develop a deep learning—
based decision support model for career recommendation for computer science
students using program learning outcomes (PLOs) aligned with professional
qualification standards in the digital industry. 2) to design a decision support system
capable of facilitating evidence-based decision making. 3) to evaluate the system’s
performance in terms of both technical accuracy and user satisfaction; and (4) to
enhance the computer science curriculum in alignment with the demands of the
digital industry. The research methodology involved collecting program learning
outcomes (PLOs/CLOs) from 200 computer science graduates, together with
occupational competency data based on the Thai Professional Qualification
Institute’s (TPQI) Units of Competence (UOC). A predictive model was then
developed using Deep Neural Networks (DNN) in a multi-label classification approach
and compared with other algorithms, namely Random Forest and XGBoost. The
evaluation employed statistical performance metrics, including Mean Absolute Error
(MAE), Root Mean Square Error (RMSE), Coefficient of Determination (R?), Precision,
Recall, F1-score, and Top-K accuracy, in conjunction with confusion matrix analysis,
to assess accuracy and determine statistical significance at the 0.05 level.
The findings revealed that. 1) the proposed model was evaluated by experts at the

highest level in terms of structural soundness, procedural clarity, and alignment with



TPQI/UOC standards. 2) the system design was comprehensive, encompassing
functional features and evaluation metrics suitable for both multi-label and multi-
class problems. 3) the DNN multi-label model achieved a Top-5 accuracy of 87%
and the highest Micro-F1 score among the compared models, with statistical
significance at the 0.05 level. 4) user satisfaction was rated “very good,” although
the acceptance rate of the recommendations was 50%, reflecting differences in
individual interests. and 5) curriculum enhancement through the integration of
PLO/CLO with UOC received the highest evaluation score and can serve as a
framework to improve graduate readiness for the labor market effectively.

(Total 155 Pages)
Keywords: Decision Support System,Career Decision-Making Process,Program
Learning Outcomes,Professional Qualification Standards in Digital Industry,Digital

entrepreneurs
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Adaptability
INFORMATION
LACK of INFORMATION about USE of INFORMATION
the Self Unreliable Information
the World of Work Internal Conflicts
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60,000-70,000 Austed wazdlifies 30% winiuiifaussousnsstuipsguindnidomnis
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Institutional Context

(Laws and regulations on
business creation/operation,
infrastructure and education)

Entrepreneurial

Loca% Context digital competencies
(Physical infrastructure, —_— ) L Digital
Stakeholders and (Entrepr}enfiurlal | entrepreneurship
community networks) and digital

competencies)

Technology Context

(ICT architecture, Network
readiness, Progress in the
use of ICTs)

AN 2-8 UNUIMAINAN9YRSE UszNaUNIIATTaLAZALAINITA (Miles and
Huberman, 1994; Ngoasong and Kimbu, 2016)

fuszneumsiaviaainsfnennlunsaisassduinnssuldedndls dshdgfodesd
inmsussgndlfinaluladadiaisnudosuaznsiudsuntas (Orlikowski, 2000) fatiu
Tneyhluudifusznounsazfesusnueundindulyiosnainassnglumsdnszfeufiwanian
wenguiaziUAsullanidensnanlugnisainsuiansalunisly 1s lnemsdasudounsans
IS vsneRe“ wapansuIMsinnisdmiu [revaussiensdnsie] mnusudusudunden
uaz\Banagys” (Sambamurthy and Zmud, 2000) Satfudifamsdawieuminensiitogss
TWanuvunsveunaluladiidoy lngnisanannuanududeunisdsnuuazinaidaes
anun1sal fusznounisaninsaUiuruiaueUndiadulddnedu uasuaninsingnisdn
sufoulmildfuusmyuaninaluladfidiauazmsiaunluan wndouiiinisudsdu
(Hanseth and Lyytinen, 2010; Yoo et al.,, 2010) i ethuinnssuvesnululdluesdng Tu
faadusznoumsazdeadonlsauoundinduiniuasinzuesnisinsudouluiigaatng
wseednsulunsruauaansamameluladfiierdeadgeiusnads (Nambisan et al,,
2017; Henfridsson and Yoo, 2014)
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Auszneuntsuasmlonaneauduliidn Wunalimnudeddaeiiluudinzinuiteund.a

Fun1eliisn1saundIn1saanuazanvnauna (Grisot et al,, 2013; Jarvenpaa and Ives,
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ICT (Glavas et al., 2014) DE A® #38138n9nT81ilai1 e-entrepreneur @Ui%ﬂ@Uﬂ?i%’]ﬂl‘d
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sandu 6 szaz Al
3.1 szuedl 1 nMsfnwagiinssinnudeinisvesgaamnssundviatulagiuuas

BUIAR
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3.2 S¥8el 2 NMIANYIIATILVOIAUTENOUNGNGATINGINTABUNUNBTIANGY
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F3YIFRAATDITUNINTFIUANAIVITNAIUYAANTTUATVIR
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3.1.1.1 Anwenansuaznuideiisdeaisrdussu vatuayunsyuiuns
dadulasonsisoudidedniieidenardn TasldnadwsnmsSeusvomdngnsanuninenis
ABUNIABS FNULINTFIUALRARYTNTURREMINTTATYIA

3.1.1.2 N15F NNl TG NLaENITA1T39AIUA BIN1TVBIUT YN D9ANST
AUTENBUNITANUNUEAAUNTTUATIS

3.1.1.3 Ydoyad lduimsinsgiiil eszyaud ssnsuazinuziinag

Y o

SuasalifudndnulundngnsinginsreuiinesmuN1nTFIUA NI A I NI TN

=2

RRAMNTINAIVA wazdunsizs Welilaainumany sadusenay Juneu wasdoyadu q

v s

AT TIUTIWLALLS U 8ty aT LA nnsdaaeilieg ludnuuguanisusia

wnans WWunsthdeyanenatswazanddenineides dnvindumsedunse

3.2 528l 2 YuRBUNIANEIILATIZIRNAUITENIUNANEATINYINITABNNILABTIANGY

3183Y1F0AAFBINUNINTFIUAMIAIYITNANURAFIUNTTUAIN A

N13ANYILAETLATIENBIAUTENBUNANGATINGINITABUN LA INABAAR DAY

Y

UINIFIUAUIAIVITNAIUDNAMNTIUATN S LiNaTANguI18TY1 (Course Classification) T

14 v 14

ASITUAIINA BINITVBIAAIMNTTUAT T aLazdenndasn umaluladuavuinnsvulu

QAAVINTTUARTAN LN TFIUAMIAIVANA DA UNTIUATA AumauaLlun1TAeil
3.2.1 ANwuagdinTgnvangnsIneInsaeuianeslng danguauUTsnnguiv
WeYIINISuENTIEIN

M15197 3-1 NFWIVVANGATINGINTABUTUADT

NRNIY 51831

408-11-01 WugusuAatumsfeulusunsu(Fundamental Concept in

Programming)

408-11-04 MsifsulUsLNINADNNIADT (Computer Programming)

=

408-13-04 lassasnuazan 1Ununssunsuiimes (Computer Architecture

a

and Organization)

108-22-02 Taseadrslulsiaiiles (Discrete Structure)

o«

NANATINUTIUNIIB TN

408-22-03 £sUsUIn R 1ay  (Numerical Method)

a

9

408-23-05 seuuUUfURAN"T (Operating System)
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18791

o

409-31-08 @nRansuINeFans(Statistics for Science)

405-12-01 Msufduiusseninaysdiuasuiames (Human-Computer

Interaction)

405-12-04 peuNmasNIIAN (Computer Graphics)

405-23-04 M3FRANTVRLALALTEUUIATUIBABNNIMES (Data

Communication and Computer Network)

405-31-15 Msimukazideulusunsuumiu (Web Programming and

Development)

405-31-17 ngraneuazasesTaniafumaluladarsauma (Law and Ethics

Issue in Information Technology)

405-31-18 STUUANTAUNATDNSTANNS (Management Information System)

408-21-09 N15s0eulUsUNTUTING (Object Oriented Programming)

408-22-01 Nwn15AUIN (Theory of Computation)

408-23-12 N1sENUURMIINeIN1sARNNIMBS (Practicum for Computer

Science)

408-24-03 NMTIATILRUALNITODALUUILUU (System Analysis and Design)

408-24-04 Iﬂsqa%ﬁqsﬁaaﬁa (Data Structure)

408-24-06 ﬁz‘uugmﬁauﬂa (Database System)

408-24-09 NMTIATIFNUALDDNLUUTUABUID (Analysis and Design of

Algorithms)

408-33-06 NgLNaILAsNaNNSWEULUILATY (Syntax and Semantics

Programming)

[y

408-33-12 N1509NLUUKALLEUIUTLNTUTZUULASIUY

(Network Programming and Design)

v

408-35-02 AAINssuanAls (Software Engineering)

nALATITINTIAU

a

q

408-37-08 dUUNAMSUINEINITABLNINES (Seminar for Computer

Science)
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408-46-06 Yryy1Usehng (Artificial Intelligence)

408-47-09 lassuineIn1sAsuiwes 1 (Computer Science Project 1)

408-47-10 1ASIUAINYINTADURIADS 2 (Computer Science Project 2)

&

nALITITINLADN

a

q

405-21-11 MSAUAUAITAUNA (Information Retrieval)

405-21-13 izuuaﬁsaummﬁaﬁﬁﬁ’i} (Business Information System)

105-22-08 waluladsfadiifsuaznmiadoulm (Multimedia and Animation

Technology)

405-22-12 AMMseonkuvLaziaLaaANAY (Multimedia Design and

Development)

405-31-16 AMUUADANYVDITLUUANTAUMNA (Information System Security)

405-31-28 sswawaummmgﬁmam% (Geographic Information System)

405-31-30 Waluladiiuiwesia (Web Services Technology)

405-32-15 ﬁugmmwmﬁlaulm 3 4@ (Introduction to Three-Dimensional

Animation)

405-32-19 N15UsTANANANINAINDA (Digital Image Processing)

405-33-10 A1900NLUVLAZUINITIZUULATOUY (Network Design and

Management)

405-41-20 NMsaRaETWUULSANELaZSEUULAARUT (Wireless and Mobile

Communication)

405-41-30 mﬁﬂmi@uémiaumﬂ (Management of Information Center)

405-43-34 3w lUsunsudmiugunsaiiadeudl (Mobile Devices

Programming)

408-13-02 szuululasAauiiwashasdunasinada

(Microcomputer System and Interfacing)

408-16-01 Tswnsudnu3asy (Software Package)

408-31-11 nwlusunsuyaden (Selected Programming Language)

408-33-11 sruvaNaInailsil (Embedded System)




a1

NI 578391

408-34-10 wavlAusimusrUugIuUeya (Database System Development

Software)

408-42-08 syUUMIALIMUTEANSAMES (High Performance Computing)

408-42-09 g3 (Coding Theory)

408-43-09 TUSUNTUIZUU (System Software)

408-43-10 aaUnenssuaeuiimasuuLILIU (Parallel Computer

Architecture)

408-44-12 s¥uuguteyaiuunszany (Distributed Database)

408-44-13 n3UIMNIFUTRYA (Database Administrations)

408-44-15 ﬂé’ﬁ@iﬂa (Data Warehouse)

408-44-18 nMsvinmilestaya (Data Mining)

408-45-10 N15UseiuRA NEeNsiLIs (Software Quality Assurance)

408-46-07 ﬁwurf{l,%mm@ (Expert System)

408-46-08 M3UszIANaLUUNANe (Cloud Computing)

408-46-09 nsnanuudIruaulail (Social marketing)

408-46-10 ﬂ’]iL‘%EJui“UENLﬂ‘%EN (Machine Learning)

408-47-07 iarsesdagiumainginisaeuiines (Current Topic in

Computer Science)

408-47-08 MIUBLaNIZIIDWNINYIN1TAONNLADS (Selected Topic in

Computer Science)

3.2.1 AnvuagiinTIe @ IANRRAMNTIUATIR a1 IReNALITLAENTUSEYNA

AINTFIUAMIAIVITHANUD AV TTURIIA

A9 3-2 9ITNUNWRUITZUU (System Developer and Programmer) @1%aWsiL Az

n3useyns
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RUIYAUTIAULDNTWUNWAIUITZUY 3ZAY
ICT-TGWL-008B  antfiun1swaunluswngy 3
ICT-ENTK-009B  naeulusinsuiuy Unit test 3
ICT-WYR-010B  wiludaranain 4.5
ICT-VXWA-011B  atHun1sWaIulUshATUILUY Integration a4
ICT-YMQA-015B  vagaulUsunsuuuy Integration Test a4
ICT-XAQC-0258  §avirgilonisldaulusingy 4
ICT-NQBC-0128  antilunisiaunlusinsunuugdudou (Enterprise/Big Scale) 5
ICT-SIUH-013B  aankuyu Continuous Delivery kag Continuous Integration 5
ICT-UMZ-014B  WaunlUSuNsusuiInsgIuasnsIfqeulInggIunIsleu 5
1Usunsu (Code Review)
A3199 3-3 enTntineenuuuantnenssuduLeNiL3 (Software Engineer) @191
waAwITazN1sUTEYNG
nigausIauzanInilnaanuwuuaatlnenssudusaniuls 36U
ICT-LXAG-039B  @1579A11UABININNGINLUNISHAILT Software 3
Applications vugunsalAeuines
ICT-WBPM-040B  31A31¢%iA13ABan15119g3Aslun1siimiunSoftware 3
Applicationsuugunsaineuiiines
ICT-GVCW-041B  senuwuudandnenssugeniuassyuuiloude UML 3
Modeling
ICT-KQGD-0428  ponuuvaa1Unenssugensinisszuuaieg UML Modeling 4
ICT-KOKE-0438  sanuuugiudeyauuaunsaineuiines 4
ICT-DKTJ-044B  sanuuudiudnasegliuugunsaineuiimes 4
ICT-XONI-055B  antiun1snaaaulusunsutuy Integration Test 4
ICT-XHVC-0458  sanuuulassasnsiugiumanidnenssuseniuas 5
(Infrastructure)
ICT-GWNT-0588  AtIUN1SAIUANAMNINNITHANGDNALIT (5) 5




A15197 3-4 D1TNUNIATIERDDNUUUTEUU (System Analysis) @ gendlisuaznis
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Uszend

RUIYAUTIAULDNTNUNIATIZHRDNULUUTZUY 3ZAU
ICT-TVLM-004B  90nuuussuuiiewmulusunsuwuy Unit 3
ICT-LFPN-005B  dnvienansniseeniuussuuiiionaunlusunsuuuy Unit 3
ICTVIUI029B  senuuudandmenssugensuassyuuibesiuse UML 3
Modeling
ICT-YCYE-0038  AiAsnevinnnudosnsvessialilonaniuuszuy 4
ICT-WFOC-006B 98n4UUssUuLiieWaulUsunsuLuy Integration 4
ICT-SBLB-007B  4avienansn1sesnuuusyuuitewaunlUsunsunuy 4
Integration
ICT-SYEG-023B  U3m59an1sludinilAszsiiayeoniuussuy 5
ICT-XVLD-0268  Mausunsiineusufnsessuunisldanlusunsalsitugnén 5
A9 3-5 91 TninnAaDUTEUU (Tester) anvwenduasuaznsUseynd

RUAUTIOULDNTINUNNAFDUITZUU 3ZAU

ICT-YMQA-015B  v9@oulusuATULUY Integration Test 4,5
ICT-XRJL-016B  na@eulushnTuLuy Acceptance Test 4,5
ICT-VWWC-017B  na@aulusunsuiuy System Test 4,5
ICT-OWDE-018B  nnaaulusunsuiuy Operation Readiness Test 4.5
CT-RPJ019B  Usziflunmsauvimuatugaring Evaluation 5
ICT-WEFO-020B  vadeuszuuieiaiasiiosnluf 5
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3.2.3 AW aginTeiangnTIveInsneiiinesineNdnnaunuUssInnnauIu

Y

a v

fUaNYIPITNYAAVNTIUATI a1 NARITUALNITUTZYNA AULINTFIUAUIAIYITN

(%
CY Y IS [

AURAANMNTTURIVA V14 4 818N Aauanslunni 3-1 laglduuvasuniudednain

NGUIVIMANGATINGINITABUNIANDS

FEAVINGUIVINUFIUN VTN

FIVINAUININTIAY

FIVINGUINTNLGDN

dnvgandwIsuazn1sussend

DIWNUNWAUITZUU (System Developer and Programmer)

p3ntnesniuuandnenssunuLenAwag (Software Engineer)
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DIVNUNIAIIZHDDALUUIEUU (System Analysis)

2INUNNadaUsEUU (Tester)
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3.2.4 Anwuaziinnyindngrsineinisnonfiumeslaefidanguaauszianng i
MNITWENTIETVAUMINLANTIOULAVINITNGAAMNTTUATT S a1v1endulITuazns
Usggnd susaTgIunandinIndugnamngsuRIa i 4 913w 1) erdmiiniamszuy
(System Developer and Programmer) 2) 819 Wi NooAwUUaa1dnenIsuA 1ugoned w5
(Software Engineer) 3) 813n1In11AT1¥1NUUUITEUU (System Analysis) kaz 4) 913wiin
yAgoUsTUU (Tester) T3y Wamun 60 Jnvesmdngnsineimanouiames fauandunm
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TPQI
(Thai Professional Qualification Institute)

i 'H\"lﬂ WEMIASSUAIVA dE
gavidwsuaznslszane

aifvainvinnnszuu (System Developer and Programmer)

ICT-TGWL-008B  siliunisWauTisunsy (3)

ICT-ENTK-009B  waaauTsunsuuuy Unit test (3)

ICTIWYR-010B  ur'ludafiawaia (4,5)

ICT-VXWA-011B  sindiumsWaun Tlsunsuwuy Integration (4)

ICT-YMQA-015B via@auTUsunsuwuy Integration Test (4)

ICT-XAQC-025E  FavhgilanmsidouTusunsu (4)

ICT-NQBC-012B  snflunmsWanunTlsunsuuuuSutay (Enterprise/Big Scale) (5)
ICT-SIUH-013B  aanuuu Continuous Delivery uaz Continuous Integration (5)
ICT-UMZ-014B  Wann TlsunsuansnassukaasIndannass umsdoutlsunsa
(Code Review) (5)

aviivninaanuuuanlesnssuautawEus (Software Engineer)

ICT-LXAG-030B  dsiamnusiasmsvmagsialunisiaiun Software Applications vy
unsalpauieas (3)

ICT-WBPM-0408  TinsitvirunusiaenmsviagsisluniswarunSofiware Applicationsuu
gunsalraufnsas (3)

ICT-GVCW-041B  aanuuuaniasnssutavsuissruudiassiusa UML Modeling (3)
ICT-KQGD-042B  aanuuudondaanssusansiLisseuusian UML Modeling (4)
ICT-KOKE-043B  aanuuugmdayavualnsainaniieas (4)

ICT-DKTJ-044B  aanuuudiudinsaniduuatnsalranfineas (4)

ICT-XONI-0558  sifiuntswadauTdsunsuwuy Integration Test (4)
ICT-XHVC-0458  aanuuuTrssaeiiugiumaeaentaonssusavisivnd (Infrastructure) (5)
ICT-GWNT-058B  siuflunsmiunuaauatwmsnds tavsinag (5)

aiivningiAsizaanuuussuy (System Analysis)

ICT-TVLM-004B  aanuvustumdansmnlusunsiuuy Unit (3)

ICT-LFPN-0058 ‘.’av‘1Lzf‘msminanl_'JL-mmﬁaﬁ'suuﬁﬂs.mmuuu Unit (3)
ICT-VIUI-028E aanuwwudaniaonssutawsiy nsi ilassuse UML Modeling (3)
ICT-YCYE-003B Timswinrnusinantsyiogsiar fiaaanuuuszuy (4)
ICT-WFOC-006B aanuuussuuAawannilsunsuuny Integration (4)
ICT-SBLE-00TB  ¥avinanansmsaanuuustuyiiawannilsuasuuyy Integration (4)
ICT-SYEG-023B wwisTanstudnfasisiuataanuuusyuy (5)

ICT-XVLD-026E  1nurunisiinausudadiserunisidouidsunsubiruand (5)

ariiviinnagaussun (Tester)

ICT-YMQA-015B vadauTUsunsuwuy Integration Test (4.5)
ICT-XRJL-016B  waaauTisunsuuwy Acceptance Test (4,5)
ICT-VWWC-017B  wadauTusunsuuuy System Test (4,5)
ICT-OWDE-0188 wedauTusunsuuuu Operation Readiness Test (4.5)
ICT-RPJI-019B sy mufnwsmﬂawmluﬁew e Evaluation (5)
ICT-WEF0-020B wsdaussuushaaiaaiada Tund (5)

AN 3-2 AN TNYAANTIUAT
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Course
Suiduangas
INENMSABNVNIAES

AR U TN

Linaaanuauﬂlmﬁnﬁmﬁ:ﬁ (Calculus and Analytic Geometry)
Ausnwuadniunindoullsunsu(Fundamental Concept in Programming)
ulUsunsumaiuiitaas (Computer Programming)
awaranfaonssunauiinas (Computer Architecture and Organization)
ssiatilas (Discrete Structure)

sudisuifidadiay (Numerical Method)

syuuliTdnts (Operating System)

afifdmivIvomans(Statistics for Science)

AauIThIvedeAY

malddussewitauydfuaaufiieas (Human-Computer Interaction)
Aauwaasns#ln (Computer Graphics)
AisdaaNTIaYALALTRILLATaTN AR URILARS (Data Communication and Computer
Network) =
Aianwasdaullsunsuuw Iy (Web Programming and Development)
AgmInBLazIsassTUicAuwa Tuladasauwd (Law and Ethics Issue in Information
Technology) |
sruuaEsARUANansYanTs (Management Information System)
msdisuTdsunsudieTag (Object Criented Programming)
vz dnnseuim (Theory of Computation)
nsrnlddEneinaaiseanieas (Practicum for Computer Science)
AsiATIsvLa N saanuuLsELY (System Analysis and Design)
‘Ins- afotaya (Data Structure)

ugutaya (Database System)
mﬂln=1mlm aanuwuufuaauis (Analysis and Design of Algorithms)

nawizvividan

AISAUAUATAWL A (Information Retrieval)

TEUBAITHRULVIAL Naﬁsnn (Business Information System)
mmuiﬂ Tadfidinuaramadaulm (Multimedia and Animation Technology)
saanuuuLasAaunTadiiiia (Multimedia Design and Development)
arulaandeuasssuuasaund (Information System Security)
wirTuTafdumasia (Web Services Technology)
Huguaadaulvo 3 §id (Introduction to Three-Dimensional Animation)
Alsnanan waInaa (Digital Image Processing)
AITRaNULULLAL 1.|=m==:1.mn=31nu MNetwork Design and Management)
msdamsuLliEauatsrLAd@aut (Wireless and Mobile Communication)
ATTRANSAuSEsEUWA (Management of Information Center)
e Tlsunsudamiualnsaiiadiaut (Mobile Devices Pregramming)
stuvlalasraufinsasuasdusafiiats (Microcomputer System and Interfacing)
Tusunsudniagy (Software Package)
A ldsunsimadan (Selected Programming Language)
siavsiLiiRnsruuguiaya (Database System Development Software)
stuumsATaUsEAnEAIWEs (High Performance Computing)
warisa (Coding Theory)
Tusunsustuy (System Software)
andaanssunauiaaiuuuuiu (Parallel Computer Architecture)
sruugutayauvunsyais (Distributed Database)
AuinTsutaya (Database Administrations)
a&asinua (Nata Warshouse)

a
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Developer and Programmer) 2) 819 winaonuuvdn1dnenssua1ugawnuls (Software
Engineer) 3) 13ntn3tAT18%00NLUUTEUU (System Analysis) Wag 4) 813ninnageussuu
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aussaurvosneivlundngasinginisaeniiunesldiy fiTeadesendonmsuseifiuain
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Uszgnd laglvigliedsigyiia 5 vinu fansananuiiemss nelduuuinAdyidainuaonndas
(Index of Item Objective Congruence: I0C) Ingfia1TaANNEDAARDIAIT

+1  vuene danudulainaennany
0 yede Jenubivdlainaennass
1 ey dennusulanlugennass

Ingn1TmAIRTtAINEenAaeY (Index of Item Objective Congruence: 10C) TnaAuiula

INEUNITN 3-1

joc = £8 (3-1)
N

10C wneis sfinnugdenndosrosdaf1nnu
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3.4 seEedl 4 MsWaILUUTIasssruualuayunssulunsandulanlenisiTeusLdeEn

waldanadin lnglduadnsnisseuivamangnsanuningin1sAaunimes AuuInsgIu
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AaARYIWluanaMNIIURTYA d1v1gandusuaznIsUsznd
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NSTALILUUTIARY Seuvatvayunseuumsdedulaniensiseudiddniielien

v 6 a k% (%
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I

3.4.1 Swnnteyaneada gi7elanissiunuteyanadnsnisiieuivemangns

{ o &

v =2 [ a a A = o o v o U U
VOIUNANITZAVUIYYINTNANTINITANY 971UIU 200 AU UIVBYANIVIINITIANFUAIY

Y

IVNAAARBITU TNV MENGATINGINITABUTNIIABIAUAINIVITNEAAMNTTUATVA

a1 LIS waTNITUITENG MINUINTFIUAUIRITITNAIUGAAIMNTINATI Laziiy
v 6 o ! CY = v A o = o !

nadnsvasiuisnulutaglu saudinsdenvhaukasilfsusiumiany

3.4.2 @nweeg1muvdNNIwal r{ﬁ1{7819’1’1/‘1’1miﬁﬂmﬁaaEJNLLUUE"{’mmMﬁLﬁsnh”*u
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= o 4 =

ANURBINIIVRIRRaMNTsUAITalutagTukaz ounn Fadndudedinisdrsianiudaanis
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YIUTEN B9ANT waTHUTENOUNSNITIUEAATNTIUATTR LagyiiNITIATIINETEYAIY

AoaMsuaziinueiiasiasuassbituidnAnwlundnansineinisaeuiineininannsgiu

Y

ARARYTNAUYAAMNTTUFINA
3.4.3 fvuausznufinzdunival fRdelamnunUssiudmiudunval Ussnausie

Usziiueng 9 Teeuvseenidu 3 neu liun deyanaluresfideiviy sneaziBenniiy

& A

ABINITVBIUTEN B9ANT ez UsEnaun sNlEaugnaInnIsuATNa wagynnITIAT 1Lyl

sryANUARINIsuainvenmIsasuasdlnnulndanulundngnsinenismeuiimesni

Y v

UINTFIUAMAIVIINAURAAMNTTUATTD Loz UalaualULLLAY

3.4.4 99nLUULUUA N9 1 olaUTeLA ud NS UFUA1EAILA 8IAULUUI1a D

A IS

WuUdnae seuvativayunssuiunsandulamenisiseusiddniveidonatdn laglduaans

a

N19138UFVDMANANTAIUIINGINITABNTNUADS AULIATFIUAMIRINTNIURRAMNTTH
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=

VDWNGATANVIINGINTABUAUNDT AULIMTFIUAIRRVTINWUERa NIRRT Tnely

q

wuuUszliuriiaunsaiuyszunua (Rating Scale) muidvesarasy (Likert’s Scale) &4

Jutemamiiuananaivioauidndedmiladsle useonidu 5 sefu (uns a3ine
warnsdl As1ugiiey, 2555: 29) lnadAdld ldun Atade (Mean) wazdrudeauy
1195514 (S.D.) TnermunnasinisUssadusd

5 ynefia Amnusnzaneglusyusnian

4 vinghs AnwsnzaleglusEAuin

3 nuneiie AnumzanegluszAuUuna

2 el AnumIzaNeyluseuloy

1 mnefds anamnzauegluszduiosiign

vYa o o ¥ o [

3.4.5 Srauuvdunwal Weldsuuuunsdunwalidednuda {3303 ahdeyaunden
wuvdunealifeatuiuudiassuuuiiass ssuvatuayunszulumsindulasenisisous
Fednuoidenardn lngldwadndnnsiSousvemdngnsanviineinisaesfiomes au
wnsgruanndiniwlugrannnssuidva Tnglusuudunivaiaednistuiindeyadesuves

Weawgy wardaviusziiunisdunivallugluuunisng wediuieaauazainliun
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Fewey Bnvisdazaniunisiiudeya
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3.4.6 TWen19138 7 UTnwnsI9aoy 1 es1auuudunvaiuds 3988 sy
dunwaluninauelennsdfivinwinsaae uanugnieavesuuudunivallugiusig o
loun Usmaudmsunisusediu mnumnauuessUhuunuudun1sel LagndIugneieses
awildlunuudunwal Wudy

3.0.7 USuugsuazuilunuduusiueenasdiuinw il eldsudnugiiuu
mensUuladlainenansdiuinwiuds {ideduhdelausuugainenansdiuinwian
Usuusudle sauuuudunvallifamninunndu wasedenermieudmiunisduniual

a = v !
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FITINTOYARATNENIITEUTVOIANEAT

v

ANwFegNakUUFUN1EE]

v

o 2 o LY L4
AAUAUTLLAUNASFUN Y

v

DONUUULUUFUNTY]

v

L UUEUN YA

v

TenasgnUsnwnsIvdau

v

UFuugssasualumuauugiiivedenansdiving

AN 3-4 LAAITURDUNITHAIVILUUAUNYALTIEN VO UUTIABITEULATUAYUNTTUIUNIT

Y

anaulasisnisiseusiddniaiienandn lngldnadnsnisiseuivemangnsaiuinginns

Y
Y

ARUNBS ANNLIRIFIUAMANYITNTLERAMNITURTYA

3.4.8 NseRnkUUNsEUIUMIatuayunsandula nsduundeyalneldinatanuld
v a 4 ad o o Y 2 o = a 1% =
naula n3eisnsiinisihaudnvauenludneuresssidoumnlilunisiansaime &
LY 2/ £ < o U o a £ A IS a IS
neauzlassaoyaumautu (5avs, 2558) lagn1siiene 1 Ana1v1IvINERa NS Ty
Ad9Ta a1U19eNALISLAZNITUTEENANABINTG AINVIINUA 4 018w Lok 1) 91Tndnwamwn
5¥UU (System Developer and Programmer) 2) 813niineanuuuaaiinenssusiugenmuas
(Software Engineer) 3) 1%W1NILAT1EROOALUUTZUU (System Analysis) hag 4) 913niin
nAgaUTEUU (Tester) lnaidlale 3.3.1 §3dgldvinnisldinaiianisiseusan (Deep leaming)
W OUNIMAFBUAT1ILUUT1a9 (Model Building) Recurrent Neural Networks (RNNs) 11
ToyalugutoyauwusUssaninetunaunwoludl
1) Foyatind (Input) WuteyangulayaiiusIusINAINIINKATNE NS
SYUTVRIMANEGAT UALUUABUAININANIUUTENOUNTAURAAINNTINATIR LaY

nNsiruadeyantunas ez LanlayaluUTIaes
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2) N3EMIUMTIAIU (Process) Tiazsidoyaidudou, 1Wu nsduunuie
Msulamnuvsneandeya msatadnunziane (Features Selection) vostayai
fmnududou

3) wadws (Output) Wlelusunsuairsgunuunielunauds szuansguves
Tree Aldanmsuszanana uazlusunsuaziansan Confusion Matrix Faifuna
wiiugh ves danaIsu

1) naaourinteya Usssnanalazuannadnsddid1 Confusion Matrix
Wiasunndana3ty

5) A1 Confusion Matrix Te3usiazednessufivhnsmaaeuNUIeuLiiey
fufionn Sane3suniAnuusiug: wniign dane3sunianruusiugy wniiga

Tulglunisadralumavazimunssuy sall

3.5 szagh 5 nsanszuvatiuayunszuumsanduladnienisiteuiitdnieiaan

a

213w laglduadwsn1sifeuivamangnsanv1IngIn1sAauiiames AmuNInsgIuAnd

9

o

AAnlugnamnssunIva

'
=

31INN1INAdUIULATANBATUN MU aNLAITURBNIA BN T AU TEUVAT UYL
nszvIumsndulanignsiseuiiddnivaidona1dn tngldnadnsn1siseusvemanans

Y]

A1U1IMEINTABUNAADT AULIATFINANARNINIUNEMNTIURTYIE

3.5.1 myvawasdudadegldnu defidelatnussuulagldnalulaginsuisn
(Framework) Tumsiaiunadeduinseldany uazasrcluganineitesiuseuunuimug
SAUgIUTeYalTlUTLNTHUS NI TIANITUAL DBNIUUFIUTLAUBITEUY WAAINATNSNIY
suwuveuulay nedidelaidanedsumvegeunileulusunsuaunsenalasyuuninenis

& o v a & v ag v a Y & ° A
PnueyaMiusIuTuudeyailvissuuiseus (Training Data) 9113u 1,000 YA Lo

msas1alunavessuuiuiayyinn1snaaeuAugndearANdLYeiivedunasialy

3.6 53829 6 N1sUsEIUNAA UG kazn1swen1salatunisandulalunisiden
213N (Predictive)

3.6.1 MINAFBUANUYNABIAYANUNYDNBVBIUAR NRIINTAUITEUULAZEINS

[

s laen15uTeyaanteyaf sIuTINAINUNANYIAIUIIVIINGINITABUN BTN ANE
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AnwilulagUu undudeyangunaaey (Testing Data) 311431 500 YA vl aNAAOUAIY

1% oA A ) ] ) . .
Qﬂ@@\ulﬁzﬂ'}quu’]LGUEJQBGUBQINL@a I@IEJ']@‘U']ﬂﬂWﬂ’J']@JLLﬂJUEJ'] Confusion Matrix

3.6.2 afafildlunside meAdetesssuvativayunssuiunsdaaulasensFeus
Jednuoidenerdn IngldwadninsiFousvemdngnsarviineinisaesfiomes anu
wnsgunaaInlugaamnssuddva {ITedenldnismaaeuniugnieazaly
Uniefievedluiaa InsinainArauusiugy Confusion Matrix fie mMsUszidunadndnng

MUY (MIBNAANSINNLUSHATY) bUSHUNEUNUNAINGDSS AILARILUNINT 3-5

PREDICTED CLASS
Class = Yes Class = No
ACTUAL
lass = Yi
CLASS Class = Yes a b
Class = No c d

ﬂ'l‘wﬁ 3-5 Confusion Matrix

Sensitivity or Recall ApAnfivenii lUsunsuviiunglaingse Wusnsdumilnsves

239 IUUA AUIULAAINAUNIST 3-2

a
Recell = = (3-2)

Specificity fio AAivanINusunsushuiglainlidase iWudnsauinlusvesass

P9vUe AN ANNITA 3-3

op. & d
specificity = o (3-3)

Precision ApAuanilusunsuiuedasgndesvinluidualiainaunism 3-4

. . a
precision = P (3-4)
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Correctly Classified Instances AaAfiuenininsiuedeyagnasaziainiy
wiugivstunmsvihwerulanaunsn 3-5

e _ (at+d)
Correctly Classified Instances = (arbrerd) (3-5)

3.6.3 JUnuUNISIATIZRUUNEINSal (Predictive analytics) @adunszuiunisniainszi
Tayan ldmalakaziuudnasuieviuiewuiliuviawmanisallusuing lnedindeys

v PN |

UsgiRuazteyadisiog deannsaliluvarsosdnsuazanviendmitonisdndula sunuuns
Rnsgiuuuneinsal §idelduuntunoundn o fadl

3.6.1 N357IUTINTRYa (Data Collection) Funsnlun1siieszsivuunennsal
fonssiundeyaiiieadesdeyadu q Aduusslevilunmsvhune

362 N13V1A1N@Y81ALAEN1SN19 AT 03 A (Data Cleaning and
Preprocessing) TyarigniruinazsesgnnsraaeuLarUsuuslisinunnilivsnzaudmsy
M5ILATIEI hAuazendeyasInisnsaseaeuteyafiviame uilvdeyadiligndes,
L.Lazmsﬁﬂ%’azﬂaméﬂﬁm’hgﬂquﬁmmzauﬁm%mﬁmswﬁ

3.6.3 N1548 0nAuUs (Feature Selection) 17l paRAMNTUTBULAL LAY
Uszansanlunsinsen dendauusiidmnuddgldlunmsviue annisiiin Overfitting
LAz UseAvSanuesnIsnensel

3.6.4 N198519UaELa 8NLUUTIa89 (Model Building and Selection) Tu
Funeuilavauarnngeunuuasaiionnenadng

3.6.5 NMINAFpULarUTEIIULUUTI89 (Model Testing and Evaluation) Tu
Tumoutl agnaaouuuuiansdiafred ulaslidoyailiingldlunisadie uagdszidiv
Uszansnmaesuuusiaedlaeldidonlomiefindu 4 wu Mean Absolute Error (MAE),
Root Mean Square Error (RMSE), Precision, Recall, F1-Score, IR R-squared

1) Mean Absolute Error (MAE) Juga¥afi fnaaunainndoulnde
sEmineivhuneanuuudasauarAaidugadeyanaaey dualldain

AUNTN 3-6

MAE = (%) * Y |239 — Vg (3-6)

lne# n Aeduudegslugadeyanaaeu
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2) Root Mean Square Error (RMSE) ilusiiinnnumaiaindeu

'
oA

seninAvnglara9se lngldrafsvasnnuaaiandoulugiiuuen

Ad3ana AuIlANAUNTTN 3-7

1 a o
RMSE = \/((Z) * )1 (339 * ¥ue) " 2) (3-7)
lng? n Aeduuiegslugateyanadaeu

3) Precision, Recall, F1-Score fTawmand ialdlun1suseiiiu
LuUdaesdmiuIun1sTnun (Classification) lagiang @ada Precision
Faauusiud1vesANusIEeignYiiuie, Recall Tannuanunsalunis
P5IITUALUTIBIB3Y, wag F1-Score 1urad sarmannasyning
Precision uag Recall.

4) R-squared (R2) v uda¥adi ldlun1suseiiumiuanunsaves
wuudraedluniseduisanunususiuvesteya e R2 1Wnlnd 1 wansin
LuUTaesannsaesuIenNuUsUTINTeyaldeEneE Tumsnduiu e R2
fand1lng 0 uansiuuuiaetliansassuisanuwlsuriuvesdeyalan.

3.6.6 NM5Mwuus1ane (Model Deployment) iilawuusiaassiunisnagey
waglesunisgensu aunsadiluldluaniunisalasala

3.6.7 M3nsivdeuLarUIulse (Monitoring and Refinement) asiageunay

UFulsetwiaiiies Wialiwuudnassanunsaviungegudugluaaiunisalildeunda
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1T HAaNENISHS U VDIVANANTANVIINYINITADUNAMADS ANUUINTFIUAUIAI V1YWL
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9RamNIIuAdTTa fIdelanndunsautuneunsitesuadsauysaiudd luunilideas
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WaUenan1TIdewazeAUTIENan N IngUseasAreswiay tnelsieasidennall

4.1 Ham3fnuuaziinTeinudenIsvetgnamnssuAdvialudagiuuazeuian

[ a

4.2 HaNSANYIILATIEVBIAUTENOUNSNENTINGINITABUNIADTIANG N8IV

Y

v

AOAANDINULINTFIUANIARVITNANUNF VNI TRV
4.3 Han13UTHIINANTIOULIVITN @1V 1IVITNNAIMNTIUATYID anvIgensdwIsiay
nmsUssendliaenaneiusgivilunangnsinemsneuiinnes

4.4 wamsiwuuuuiaesszuvaiuayunszvIunsinaulasisnsseuidadniive

a

Hene1n IneldNadnsnsISeuSUemMANanTaNUINEINISABNNIADT ANUNINTTIUAMIA

q

Y

InlugnanIINATIVEA
4.5 nam AT UVATUAYUNsTUIUNsinaulasiensSeuiiddniieidenandn
lagldHaansNIST U VRMANEATAIVINGINTTABUNAABS MINNINTTIUAMIAIVTNTY
AMANNNTIUAINA
4.6 N13UsiliunanuLiugl wagn1sneinsalatunisindulalunisidenaidn

(Predictive)

4.1 NaMsANEILATILATIZYIANNABINTTYRIRREMNTSURTYIA luTagtuuazaulan

N1IANYINALTLATILVAIINABINITVRIRAAIMNTTUATY aluT g Y ulazaulnAn

¥ '
a

WAILITUIINN1TILATIZ uazdLATIEIA TuMsAneIwindn vgud uideiiiestes ms

FUN YL TIENLAZNTANTIIANUABINITVBIUTEN B9ANT HUTENBUNTTLTIURAaIMNTTY

(Y a

Ad9TA LA NATILYINTRURLIAR Anwenalsuasiuldemnetvesiediussuvatuayy
nsrvrumsandulamenisiseuiiddniveidene1dn ngldnadnsnisiseus vemdnans
A19713INYINTABNTNINABS MIUNINTFIUANIAND AN URRAIMNTINATTE N1TFUNYalLTEN

LAZNNTENTINNUABINITVBIUTEN 09ANT HUTENOUNMTANUIUGAAIMINTTUATVA Yoy
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Y

Alauinsiesgiiiessyanuisanisuasinueiasiasuasiliiul nfnwilundngns

v

MHINIADUNIADTANULINTFIUANIARVITNAUNAIMNTIUAITE wazdunsiznt elila
ANUYINY B3AUTENDU TUABY kazlayadu § MNeites TIUTINLAsISEUREITayalaain

msduaseileyludnuazaenisusvadionans Wunsih deyavinenaisuasaiden

N899 Fevindunsnedaunsiei

4.1.1 namsdunsznsfnyiwaiinsizinnudenIsvesanamnssuadvialulagtuiay

BUAR

HANTTHUATIZYIAIUADINITVRIRAIMNTINATA LTI T LA OUIAN ANUNTBULLIAAYDY

[

UIY TS18aLLDYANIN

4.1.1.1 wan1sdunseissuvativayumsandula

[

FFulavinisfinwienalsuazuidenineitesiussvvatuayunisdndula (Decision

e

Support System) LATEILATIZANTEUIUATS LEASAIANTIN -1

M1319% 4-1  Han1sdLATIERsTUVATUaYUNsAndula

4 g
(@)
= (@) —~
i | 8| g| 8|« S
Decision Support System Ty = S N Y — N S
S| 3 S8 Bl 9e
o N = _ = £ o 1
\(\‘/ . © © | > \(}j/ ‘o
o | © o o W=
(S f ’ o) . — N
= = O w ) < < 5
x| ol 9| 9| %| §| 8| &
£ = Y =) c A A S
< ) o = o . > c
@] = ) = a = = N
1. YAULURVBITEUU
11 psrvrunsanaulalunisuseneu vah B, &4 L/ s |y
v v
p1AnUsEnaumensUsLiiudeya V| L™V v v |V
1.2 foyaiignieauaz ooy v iy, 1, S
v v v v v
2. Wangun15vineu
21 Yauneuen v | v v v |V |v |v |V
v v v v v v v v
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= g
o
—~~ (@) —~
S| Q| s & S
Decision Support System — > N o N = —~ S
o — ~ ~ o © [e)} Y
1 &1 = | w| 5| 35| ] =
= - g ] = ) N
N S © T | €| < S
%) € © =
on o (O] K on ) o] (@)
i= © O = o) . ) <
(@) = O = o = = N
L2
2.2 Yadenely a2 A a4 v
v v v v

3NN 4-1 wan1sdeaseiszuvatvayunsaadulanudnfidade 4 Jade Tawn
nsrvaunmsanaulalunisuseneue@nysenaumenisusediudeya n15ATIERNILEeN

a a Y a o ) | a v a aa
wagMsiienwuImsilngay NMsiveyangndesasdaaudleiiaulonialunisindulang
dy % 1 a a 1 = a %
Ju Jadenieuen Wy anmAsygnakazaaInudnaneniIdenni1susznauadn Jade
ety iy Anvaulawazanuaiunsaduyaratigliidenaniimunzay lnesigasiden
YBINTEUIUNTT JIeladnaueliluuni 5

4.1.1.2 nan1sdapszinszuIun@ndula (Career Decision-Making Process)

A39elavin1s@nwienaisiazuddenineidesdunszuiunsandule (Career

Decision-Making Process) WagddlAsIzinIzuIUAT LARIAIAISIN 4-2

A19199 4-2  HanSELATIERNSEUIUNTSARdUlY (Career Decision-Making Process)

Career Decision-Making Process

anvipa W. (2022)
ltamar Gati (2021)
Fazel H. et al. (2019)
Al Ahmed. et al (2023)
Olha Pronina (2021)

enny D. (2021)
Robert G. (2023)
Sanghee L. (2022)

1. YUABUNAN
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Career Decision-Making Process

Al Ahmed. et al (2023)
enny D. (2021)

anvipa W. (2022)
ltamar Gati (2021)
Fazel H. et al. (2019)
Olha Pronina (2021)
Robert G. (2023)

11 pseviunsanaulalunisusenau

\

SN Sanghee L. (2022)

AN
ANEAN
ENIRN
ANEAN
ANIAN

a1nUsznaumenIUseiliudeya

1.2 Yeyaiignieuazdaiau

AN
AN
AN
AN
AN
AN
<

2. Uadeniinananisindula

2.1 U938n18uBn

AN

22 Yadunely

ASANEENEN
SSENEENEN
ASANIENRN
NN
AN EENEN
<

NANTNI 4-2 wan1TduAIIERnsEUIUNTRndula (Career Decision-Making Process)
nuIdUade 4 Jade tawn nszulrun1ssadulalunisusznauaidnusenauniens

Uszillutdaya n15nsgsiniaden wasnisidioniuiniilvinzay nsiteyangniotias

U

Fautieialonialunsindulanaiu Jadunieuen Wi an naTegiakaznaInauilng
sonudennisusenauendn Yadenielu wu anuaulikazanuaiunsadiuyanayisln
WonenTnivanyay lagsigazideavesnsyuiuns giveladnaueliluuni 5

4.1.1.3 HaN1SEUATIZVHATNENSIT8UIV0MANGAT (Program Learning Outcomes)

a a A ¥ v (% s = 14 (.

TZ‘;IT’Jﬁ'lllﬂlﬁgljﬁﬁﬂﬂiﬁﬂﬁﬁL@ﬂﬁ'ﬁLLﬁ%\‘l’]ua"ﬂuﬂﬂ LAYIVBIAUNAANTANTLIYUTUDINANEG AT

Y Y

(Program Learning Outcomes) LagdilATIZMNIzUIUNIT LAAIRIAITINN 4-3
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M19197 4-3  NaN1SFATIBVHATNENSISEUIV0IMANGAT (Program Learning Outcomes)

(2019)

Program Learning Outcomes

Pengyue Guo (2020)
Deborah Nuche. (2008)
David C.D. et al.
Mohsen K. (2011)
Werayut P. (2018)
Suwich T. (2021)
Atthaves B. (2021)
Bunpod P. (2019)

1. ll’]@ii?‘uﬂ?ﬁﬁﬂ'@’]

1.1 nadwsn1sseUsVRImENgns

AITALYIBURANTHAETINYET

< S
< S
<S
< S
<<
<

< S

v = Yo =
Uﬂﬁﬂ“lﬂ’]lﬂil]"\]']ﬂﬂ’]iﬂﬂiﬂ']

1.2 mMsUseuiiunaansazanelunig

AN
AN
AN
<
AN
ANERN
<
AN
-

JSulsmmangnslvaennneariu

AUADINTITVBINAA
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(Professional Qualification Standards in Digital Industry)
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aa o

AT 4-4 KANITHUATIENNINTFIUAMIAIVTNTUDAAMNTTUARYIA (Program

Learning Outcomes) Wu33d9de 4 Y93 Lo unsgrunadidvndngislunisiuses
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Welviaenadasiumalulagiuisunlas msiidmusinanynaiediuastglininsgiud

Auanysalkaiuady lneseasdenvesnsyuiuns gidulidnaueliluund 5

= a

4.1.1.5 wan1sduAszinad nsunAnwa1v1391ine n1saeunames (Computer

Science Student)

'
v v a a v Y v 6 v

AI3glavinnsfnwienansuarauideiineesiunadnsdnAnwaiviivinenis

ABUNLADS (Computer Science Student) LAZAILATIZVNTZTUIUNTT UAAIRIAITIN 4-5

A999 4-5  NaNTELATIZRENANBI@1UITINEINITABLIINES (Computer Science

Student)

Computer Science Student ’§ v = =
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Computer Science Student

S Rodrigo P. (2019)

22 ANUABINTYARINTGIBE Bl TRY

S <\Syaidatus S. (2019)
S NXibin D. (2009)

S <\Julapom K. (2018)
S Nkaterina M/ (2020)
N SNbhaya W. (2020)
SN Eyman A. (2020)

N Npustin T. (2019)

AINAITIN 4-5 HANISAWATIEAUNANEIAIVIIVNINGINITADUNUADS WUINTLUARe

9

4 Jady laun nsilndululasinisaieastisasuasiennudonyigluannd dnAne

A v A

annsangendniivarinvans wu Imnsvenduad thlinszidena viedidurvgfiu
araaendsluiues mnudasnisynansluduinsgsedisdaiiios lnsmeandenves
nszuaus fidelsaiuausliluuni 5

4.1.1.6 HaN1TFUATILNHAT NS H UTENOUNITN1AIURAAINNTTUATN S (Digital

entrepreneurs)

'
o a A

H338lAN1sAnwIenaIsLaz I eIvesi UNaa waH Usenaun1snienu

gAEMNTINAIVA (Digital entrepreneurs) UAgdLATIENNTFUIUNNT UAAWINTTINN 4-6

M19197 4-6  NANSANATIVEUTENBUNITNNANURAAIMNTIUATVIA (Digital entrepreneurs)

Digital entrepreneurs

Michael Z. (2015)
Salvatore A. (2019)
Qing Ye. et al. (2020)
Arati S. (2020)

Richard Yeaw C. (2022)
Jean-Michel (2021)
Pattarika C. (2022)

Viktor A. (2018)

1. wIldunsiaule
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2.2 MSESNUINNTTULAZNISHY v | v ”; vV IvIiv v =
wialulagluml v |V vV IV IV |V
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4.2 NANSANYIIATIENDIAUTENBUNENGATINGINITABNNANBTIANGUTIEIUHRAAETDY
AUNINITFIUAUAIYITNAIUAAAMNTIUAING

N13ANYILALTATIEY DA UTENBUNENGNTINGINITABUNIABS LidnAd BIAY

v A

UINTFIUAUIATVITNAUDAAMNTIUATN S LilaTANguI18791 (Course Classification) T
ASINUAIIUABINITUBIRAAINNTIUAT T auazaannd aedumaluladuasudnnssulu
QAAVINTTUARTANILUINTFIUAM ATV TNATUDAAMNTTUAIVA

4.2.1 AnwuagdinsgrivangnineinMsaauianeslngdanguauussnnnguiv

WBYIINSLENTI87N

M15197 4-7 NFUINMANGATINGINTABNTIADT

NHUIY 518991
408-11-01 Wugruuwrpalunsieulusuns(Fundamental Concept in
Programming)
408-11-04 nMailsulusunsumeuianes (Computer Programming)
408-13-04 lassasnnazanUnunssumauiimes (Computer Architecture and
E Organization)
E 408-22-02 Tnseadaluisioniios (Discrete Structure)
g% 408-22-03 3z,08UTBLBAILAY  (Numerical Method)
T; 408-23-05 szUUUfURAN"T (Operating System)
‘%’ 409-31-08 @dfausuInenAans(Statistics for Science)
405-12-01 Msufduiusseninaysdiuaauianmes (Human-Computer
Interaction)
405-12-04 AauRNLmasNIIAN (Computer Graphics)
_ | 405-23-04 nsdeanstoyauazszULIASeTIERRLTaMeS (Data Communication
z% and Computer Network)
E 405-31-15 mM3isukazideulusunsuuuiu (Web Programming and
‘?’ Development)
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18791

405-31-17 nganeuazasesTaieafumaluladansaume (Law and Ethics

Issue in Information Technology)

405-31-18 %U‘Uﬁ’lﬁaummﬁaﬂ’lﬁﬂﬂ’ﬁ (Management Information System)

408-21-09 Mseulusinsugaing (Object Oriented Programming)

408-22-01 Nwn15AUIU (Theory of Computation)

408-23-12 M3ANUUANIINEINISABUNIADS (Practicum for Computer

Science)

408-24-03 NMFIATIZYLALNITOONLUUTEUU (System Analysis and Design)

408-24-04 \aseaineveya (Data Structure)

408-24-06 s¥UuUzUTEYA (Database System)

408-24-09 NMTIATILRUALDDNUUUIUADUID (Analysis and Design of

Algorithms)

408-33-06 NgLNAUIILAZUANNISWEULUILNTY (Syntax and Semantics

Programming)

408-33-12 N1509NLUUKALLYYUIUTHNTUTZUULASIUY

(Network Programming and Design)

408-35-02 AAINTIULONAWIT (Software Engineering)

408-37-08 dUUNAMITUINYINIABURINDST (Seminar for Computer Science)

408-46-06 Uyay1Usshivg (Artificial Intellisence)

408-47-09 las3WINeINITARURINS 1 (Computer Science Project 1)

408-47-10 lassWAIneIN1sAsuiwes 2 (Computer Science Project 2)

=

AALABITNLEADN

q

405-21-11 M15aUAUEITAUNA (Information Retrieval)

405-21-13 swumsaummﬁaqsﬁa (Business Information System)

v aa

105-22-08 wialuladsadiifsuaznmiadouln (Multimedia and Animation

Technology)

405-22-12 AMMseonkuvaziaLaALAY (Multimedia Design and

Development)
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18791

405-31-16 ANUUaDAABYBITEUUATAUNA (Information System Security)

405-31-28 sswmsaumquﬁmam% (Geographic Information System)

405-31-30 wialuladiiuiwesia (Web Services Technology)

405-32-15 Wugmunmiadeulyn 3 R (ntroduction to Three-Dimensional

Animation)

405-32-19 NMsUsELaNaN INAINDa (Digital Image Processing)

405-33-10 N1500ALUULAZUTNTIZUULATEUY (Network Design and

Management)

405-41-20 MsaeanswuuliansazszuuLAaau (Wireless and Mobile

Communication)

405-41-30 mﬁﬂmsquémiﬁmm (Management of Information Center)

405-43-34 3w lUsunsudmiugunsniiadeuil (Mobile Devices

Programming)

408-13-02 szuvlulasmoufimaswardumasinads

(Microcomputer System and Interfacing)

408-16-01 WWsunsudnsagy (Software Package)

408-31-11 nmwlusunsuynaden (Selected Programming Language)

408-33-11 seuvaNeINalsdl (Embedded System)

408-34-10 gaNALITHAUITEUUTIUTBYA (Database System Development

Software)

408-42-08 38U1Jmiﬁ’1m€uﬂisa‘1/l§mwgq (High Performance Computing)

408-42-09 Ngei 39 (Coding Theory)

408-43-09 1UsUNTUITTUY (System Software)

408-43-10 aaUnenssuasuiimeasuuuILIU (Parallel Computer

Architecture)

408-44-12 s¥uugutayaluunszay (Distributed Database)

408-44-13 N15UIMIgIUTYA (Database Administrations)
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NG 578391

408-44-15 ﬂﬁﬂsﬁayja (Data Warehouse)

408-44-18 Msvimilestaya (Data Mining)

408-45-10 maUazﬁ’uqmmwsaaWﬁLLﬁ (Software Quality Assurance)

408-46-07 %U‘U;EL%EJ’A“U’@ (Expert System)

408-46-08 NM3UsEIIANALUUNENW (Cloud Computing)

408-46-09 n1seanuudsaneaulal (Social marketing)

408-66-10 M313ouivBNA3Rs (Machine Leaming)

408-47-07 ¥varsesdagiumainginisaeuiiimes (Current Topic in

Computer Science)

408-47-08 YU NIZLTBINININGINTADURNIADS (Selected Topic in

Computer Science)

NM309 4-7 WHundngnsienisreniiames augivermanswasinalulad 1nive1de
walulagsvuenaglssugil lneideladun1validadn (in-Depth Interview) NFLTEIU8Y

[

WU 5 iulumsuiainguiviiweslesseninamuiavysngg 31 14 vanany feil

[ [
A a

1. WugrunsWgulusunsuuarlaseainsteya aseunguuuiAnugulunsimulusunsy

Winwen1seulusunsuivessiu uazwnAninefiulasaiweyanidlunsuszananatoya

® Fundamental Concept in Programming — ﬁugmumﬁmﬁmﬁ’umﬂ%u

TUsunIu
® Computer Programming — #dnn1sidsulusunsunazlassassvolusiuns
® Object-Oriented Programming - MIARUIUIUATULTING

® Data Structure - lassansdoyauazdanessudlidaiuuazUssananadoya
2. nwinasinAananeuiomes Anvifiugumamnuivesnisiunnuerlassainens
AdlnmansiAgItes

® Discrete Structure — NYANATIATING NTIN Vli]‘ts}ﬁlﬁm

® Theory of Computation - ngufeslauniazANduLauveIdane3ty
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® Numerical Method - se1J8UTB@einavlazn1sUsEEnANIeANiinnes

® Statistics for Science - WWIRAMSATAGMTUNTIATIENTYA
3. sruupaRRmesuaranidnenssy Anvlasaiauasmaviausesreufinmesd dud
JEAUFSARITIURITTUVUHURNT

® Computer Architecture and Organization — @ 1UnenssuADLRIAOI LAY

p9rUsEnauNely

. q a s
® Microcomputer System and Interfacing - szuululasAeniamesiaznis

= o ¢
L%@NW@ﬂUE}UﬂimﬂqﬁJuaﬂ

® Parallel Computer Architecture — winAnLazATAT8IADNRANBTWUY
YUY
a wa 3 & = £y o a wva =
4. 33UUUNUANTSTIAZYENALITTEUY ANYINANAITNNNUYBITZUUUURNIT SIUDINTT

WAULAENISIANISVONALISTLUU

® Operating System - #anNN1598952UUU[UANIT N15IANTNTNYINT WarNIS

MUBUUaNg LU sa

® System Software — NM5OBNLUULAZNAUIUITLATUTZUY

(%

5. AFNTIUTNAKISHAZNTTUIUNTIAILT ATOUARNLLINIIN SHANZONALITATLANTS

AT DONUUY NAFDY hazUseiuAnNIm
® Software Engineering — WIAALAEUANAISHRILNGDNALIS
® System Analysis and Design — 39n15ILAS1ERLALDDNLUUITLUVENTEULNA
® Software Quality Assurance — N13ATIVFBULALUTEAUAMNINTBNALIS
6. jrudeyauaznsdnnsdeya Anwissuugiudeya mseenuuugudeya wazmaluladi
Aetes
® Database System - lASSAT LA MANNNTYINNUYBITTUUFIUTDYA
® Distributed Database — WWIAALAEAITHAILIFIUTBLALUUNTEANY
® Database Administrations — MIUIMSUALALATTUUTIUTRYA
® Data Warehouse - N1308nkUULazRRuIlNAlaya

® Data Mining - NS¥UIUNITAUMANNITINTBYATUIA MG
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7. \AsenglarAUURBniuYRITEUUETAUINA AnYIN1THeaTUoya SeUUATeUY Lay
nssnwAnuUaensivedeya

® Data Communication and Computer Network - Wugiusazluslanavas

SYUULATOUNY
® Network Programming and Design — N1WaIULOUNSATUULLATOUNE
® Information System Security - #ann135nw1ANUABASEvRITRYA
® \Wireless and Mobile Communication - wialula8nsdeansiiansuas
\3oTnemAaud
8. i’jmzywﬂszﬁwﬁt,l,agmiﬁauifsuaqwﬁ'aa AnwwRawaznediafiietostu Al uae
Machine Learning
® Artificial Intelligence - wﬁﬂmiﬁugmmaaﬁagﬁmmzﬁwﬁ
® Machine Learning - 5aﬂa%‘§mLLazLwﬂﬁmmmsﬁauﬁ%uﬂ%a
® [Expert System — miﬁwmiswﬁﬁmmw

® High Performance Computing — S¥UUNSAMUIUANTIOULES

a @ v aa a = a (Y] [y] < a [y < A
9. WMALULATNULAZIARILAY AN®ILNLINUNITHAILIIU LBUNAATUUULIU kazinAlulag
a %
BERRLN

® \Web Programming and Development - mswauiuleiuasweunaindu

<
VULKIU

® \Web Services Technology - maluladazansgiuvesiviwesia

%

® Multimedia and Animation Technology - alulagdaadinelazn15asns

=
aweaauln

® Digital Image Processing — NTUS¥AIAKNALAZIATIZRNINAIN A

10. M3 keUndintuLazaUnsalnfoui

® Mobile Devices Programming - N3 ke UnantuuLgUnsalAdoud
11, S3UVANTAUMALAZNITIANTTEINA Anwiwuavnansidmalulagansaumeiiton1suims

warnsenaula

® Management Information System — S¥UUANTAUNALNDNITIANT
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® Business Information System - SyuUaTAUNAGINIUTIND
® Geographic Information System - wwmiaummﬁmam%

® Management of Information Center — mi%’mmiqua‘miamm

12. nguanguarasessIuiumalulagansaume

® [aw and Ethics Issue in Information Technology — ﬂgwmml,azﬁﬂﬁiiﬂu

walulagasauwmne

Y

® Social Marketing - NMsnaneaulatuasnginssuguslaaludirufisia

13. n1sEnU)URkaslAsuIdY

a wa 1

® Practicum for Computer Science — NMsANUJUANIAINEINIABNTINES

® Computer Science Project 1 & 2 - IATSMUITLAUINYINITADURIADS

14. MavofiAvarduuun
® Seminar for Computer Science - MsduLULazEUaNaNUITEN AL NS
. . . L4 a =2 )
® Current Topic in Computer Science - winliwmalulagrauitunasiutagiu

® Selected Topic in Computer Science — FIUBLANIZNNAUINGINITADUNIUADT

4.3 #an15UTHNUANTIAULIVITN E1V1TVITINRAEINNTINAINEG dnv1ganduITuazns
Uszgnd idenndasiusedvlundngnsineinsaauiiomes

m'iﬁmenLLaz'imeﬁwé’ﬂqmﬁwEnmﬁﬂ’emﬁaLmaﬂmﬁ%’@ﬂ&jumwizLﬂ%ﬂfjﬁmﬁw
NSHENIIBIVNUNUILAUTIOULENVIIVITNNFMNTTUAINS @1v1gendwIsuaznIsUssend
PLATFILANAR TN UEAA N TILAT e 4 918w 1) ewiiniauTEUY (System
Developer and Programmer) 2) e1@ntinaantuuaniUnanssunusennug (Software
Engineer) 3) 913wiinilAs1gooniuuseuu (System Analysis) Lag 4) 913ninnageuszuu
(Tester) 3w WiavLn 60 TNVOMANGATININTABUTIADS

N15UTEINANTIOUEIVITNAULINTFIUAMIARVITN A1V IVITNEAAMNTTUATIA

1%
&

anvwevduIsiarnsUssend N3 4 913 1) 91¥winiaunsEUY (System Developer and

Programmer) 2) 913ntinesniuuan1Unenssunugon@duwls (Software Engineer) 3) 81T

Y

NILATIZDNILUUTEUU (System Analysis) hag 4) orfintnnadeuszuu (Tester) i
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donnnediuTeInlunangnsingn1sneuiiunes ieliaunsneenkuUaNTIaUYYeN

va o L [

eIvTuvaNgesIneIMIreuiuneslauy fIduasdesondunmslssiduangiernaglagly
WUUEUNUBANNELTEIvlY 4 91 ¥nidiusgaunisal nsvinauliitdesndt 10 U agld
wuuinAnwtanuaenaaey (Index of Item Objective Congruence: 10C) TANAANS Lanisa

AN51971 4-8

A1519% 4-8 mamiﬂimﬁwm&Jauﬁauzﬁuma%ﬂwé’ﬂgmﬁwmmiﬂauﬁama% Laen

a
LRNIENLUANANNN

s19n15USZLAUY

ICT-TGWL-008B atiun1snaulusunsy

408-11-01 WugIuwnAAluNIsTeUlUTHNY

408-11-04 NMsUlUSHNTUADLNILADS

408-21-09 MsiTeulusunIITedng

408-24-09 N1SIAATIEILALDDNRUUIUNDUIT

408-35-02 AAINTIULONALIS

408-33-06 ngLnauaiLazyann1sTeulusngy

408-33-12 N599NLUULAEITEULUIUNTUSEUULATBYY

ICT-ENTK-009B 7agaulussnsusuy Unit test

408-11-04 N5 UlUSHNTUABUNILADS

408-21-09 MsiTeulusunIITaTng

408-24-09 N1SAATILILAZDDNRUUIUNDUID

408-35-02 AAINTIUDONALIS

408-45-10 N15UsEUAMAINGRNALIS

ICT-IWYR-010B wiludaiawana

408-11-04 N5 3gUlUTLNSUABUNILMDS

408-21-09 N15LUEULUTHNTUTIING

408-24-09 N1SAATIZILALDDNWUUTUNDUAD

408-35-02 AFAINTTULDNALIS
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408-45-10 N15UsEiuAMANTBNALIS

408-43-09 TUSLNTUTEUU

ICT-VXWA-011B atiun1swaulusunsuuwuy Integration

408-11-04 NMsTgUlUSHNTUABLNILADS

408-21-09 N5EULUTUNTUTING

408-24-09 N1SATILILALDDNRUUIUNDUID

408-35-02 FAINTTUYONALIT

408-24-06 szUUTIUTOLA

405-31-30 wialulagiduiwesia

408-33-12 N1508NLUULALLIEULUTHATUTZUULASDINE

405-41-20 MsapasuulsannagsEuuAaaUn

408-46-08 NMFUTLUIAHAUUUNG L

ICT-YMQA-015B nagaulusunsuuwuy Integration Test

408-35-02 AAINTIUVONALIS

408-11-04 N5 UlUSHATUABLNILADS

408-21-09 NM3iTeulUsuNIITITng

408-24-09 N1SAATIEILALDDNRUUIUNDUIT

408-24-06 svUUFIUTLA

408-45-10 N15UsEiuAAINGBNALIS

408-47-07 Witeseslaglumeinginisreuinanes

ICT-XAQC-025B dnvirgdianisldeulusunsy

405-31-18 SLUUATAUNANDNISIANIT

408-35-02 AAINTIUYONALIS

408-24-03 A1SIATIZALALNITODNLUUTTUU

408-47-07 Witaseslaglumeinginsaeuinames

405-31-17 ngvisnguazasesssuneiumalulagansaume

ICT-NQBC-012B aifiun1snwaiunlusunsuuugudau (Enterprise/Big Scale)
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408-35-02 AAINTIUYONALIT

408-24-06 S¥UUTIUTRLA

408-44-12 wwgm%’agawmizma

408-44-13 N15UTMIFIUTRYA

408-44-15 ASIUDYA

408-44-18 Myvimilestoya

408-24-03 NMSIATILHULALNITODNUUUTZUU

408-24-09 N15ATILIHALDDNBUUIUNDUID

408-42-08 S¥UUNSAUIUUTEANTNINGS

408-46-08 NMFUTTUIAHALUUNG LY

ICT-SIUH-013B @antuu Continuous Delivery LLag Continuous Integration

408-35-02 IAnssueanAwls (Software Engineering)

408-24-03 NMFUATILAULALNITODNUUUTEUU (System Analysis and Design)

408-24-09 MTAATITVLAZODNUUUTURBUID (Analysis and Design of Algorithms)

408-45-10 miﬂ%ﬁuqmmwmwmﬁ (Software Quality Assurance)

408-46-08 M3UsEUIRHALUUNGULLL (Cloud Computing)

408-44-12 sruugIUdayakuUNszane (Distributed Database)

405-31-30 maluladiiuwesia (Web Services Technology)

ICT-UMZ-014B WA lUTHNSUAINAIATFIULALATIVTBUNINIFIUN S TUTUSUNTY

(Code Review)

408-35-02 AfnTsuLanAwls (Software Engineering)

408-24-03 NMTAATITRUATNITODNUUUTEUU (System Analysis and Design)

408-24-09 MTAATITYLAZODNUUUTUABUID (Analysis and Design of Algorithms)

408-33-06 ngLnauiazyann1sdeulusnsy (Syntax and Semantics Programming)

408-45-10 N13UsEiuAMNINYaNALIT (Software Quality Assurance)

408-31-11 A lusiAsuyaGen (Selected Programming Language)
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ICT-LXAG-039B é"]‘mam'mﬁaamsmeqiﬁﬂumiﬁwm Software Applications Ui

gunIalAaUWILADY

405-31-18 iwua’liaummﬁams%’mmi (Management Information System)

405-21-13 iwumﬁaummﬁaqiﬁa (Business Information System)

408-24-03 NMFAATITAUATNITODNUUUTEUU (System Analysis and Design)

408-47-07 vtoiseelaqiunaIngIn1sAeuiamas (Current Topic in Computer

Science)

ICT-WBPM-040B 31A5181A11ABIN159N195502 1UN15WAUT Software Applications

uvugunIalAaNNILnes

405-31-18 STUUASAUWATENISIANTS (Management Information System)

405-21-13 'ﬁswmiaummﬁaﬁﬁﬁa (Business Information System)

408-24-03 NMTAATILAULALNITODNUUUTEUU (System Analysis and Design)

408-47-07 vtoiseelagium1aingIn1seeuiames (Current Topic in Computer

Science)

408-47-08 Wialan1zt38IMI9IneInIseuianes (Selected Topic in Computer

Science)

ICT-GVCW-041B aanuuvaadngnssugannnisszuuilosdunig UML Modeling

408-24-03 NMFAATILAUATNITODNUUUTEUU (System Analysis and Design)

408-35-02 IAinssugenAwas (Software Engineering)

408-24-09 NMFAATILRULALDDNUUUTUNDUTD (Analysis and Design of Algorithms)

ICT-KQGD-0428B aanuuvan1Ungnssuganiuisszuunie UML Modeling

408-24-03 MTIATITHLALNITODNUUUTEUU (System Analysis and Design)

408-35-02 IAINTTULONGLIS (Software Engineering)

408-24-09 MTAATITYLAZODNUUUTURBUID (Analysis and Design of Algorithms)

405-31-18 SYUUASALWATENITIANTS (Management Information System)

ICT-KOKE-043B aanuuugiudayauugunsalneuiiines

408-24-06 svuuzUteLa (Database System)
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408-34-10 wawdwITHAILITEUUFIUTEYa (Database System Development

Software)

408-44-12 izuug’m“ﬁauﬂaLLUUﬂizﬁl’lﬁl (Distributed Database)

408-44-13 miu%migm%’azga (Database Administrations)

408-44-15 ﬂé’ﬂsﬁ@yja (Data Warehouse)

408-44-18 nsvimilestoya (Data Mining)

ICT-DKTJ-0448B aanuuudlufnsiariduuaunialneunines

405-12-01 MsUJAuRUsTEMINYEETuABNNILADS (Human-Computer

Interaction)

405-12-04 peuMesNTIAA (Computer Graphics)

405-22-08 weluladtafmiiouaznneasulm (Multimedia and Animation

Technology)

aa a

405-22-12 N199RNLUULALIALITARANLAE (Multimedia Design and Development)

405-32-15 fiugiunmiadeulm 3 I (Introduction to Three-Dimensional

Animation)

405-32-19 M3UszaaNanInmInea (Digital Image Processing)

ICT-XONI-055B atiiun1snaaaulusunssutuy Integration Test

408-35-02 IAINTIULINGLIS (Software Engineering)

408-45-10 miﬂsxﬁuﬂmmW%W(ﬁLLﬁ (Software Quality Assurance)

408-24-09 MTAATIFVLAZODNUUUTUABUID (Analysis and Design of Algorithms)

408-23-12 MsAnUHUAMIINEINIABNNIMBS (Practicum for Computer Science)

ICT-XHVC-045B aanuuulaseasenugiuniaatlnenssusanduas (Infrastructure)

405-23-04 N15AeANTURYaLATTUULATEYNBABNWILMET (Data Communication and

Computer Network)

405-33-10 NM5ODNKUVLAZUINTTZUULATEUNE (Network Design and Management)

408-13-04 lassasnauazanidnenssumauiimes (Computer Architecture and

Organization)
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408-43-10 aaUnunIsuAoNiImasLuUTLIU (Parallel Computer Architecture)

408-42-08 syUUNSALINUTEANTAINES (High Performance Computing)

408-46-08 NM3UsTUIAKAKUUNGU (Cloud Computing)

ICT-GWNT-058B ANLIuN13AIUANAMAIMNNITHANYINAWS (Software Quality

Control)

408-45-10 N15UsEiuAuNINTansiLIs (Software Quality Assurance)

408-35-02 AAnssueanAwls (Software Engineering)

408-33-12 MsoonkuLLazilyulUsunTuTEUUATeT1E (Network Programming and

Design)

408-24-09 N1FATIZRUALEONLUUTUADWAS (Analysis and Design of Algorithms)

408-31-11 M lusunsumgiden (Selected Programming Language)

408-46-08 M3UsEUIAKALUUNGULA (Cloud Computing)

ICT-TVLM-004B 2anluussuy Lﬁaﬁ'ﬁuuﬂﬂmnsu WUU Unit

408-24-03 N1TALATIZAUATNITOONUUUIZUU (System Analysis and Design)

408-35-02 AAINTTUgeNALIT (Software Engineering)

408-21-09 N151WeULUTUNTUTTING (Object Oriented Programming)

408-33-06 NQunauTkazaNNIsWeLlUTILNTY (Syntax and Semantics Programming)

408-24-09 MTAATITVLAZODNUUUTUANBUID (Analysis and Design of Algorithms)

408-31-11 nwlusunsunideon (Selected Programming Language)

ICT-LFPN-005B 3A%1t8N&15011588NLkUUITUUMNINAIUILUSHASURUU Unit

408-24-03 MTIATITHLAZNITODNUUUIZUU (System Analysis and Design)

408-35-02 AAnssueanAwls (Software Engineering)

408-24-06 s¥UUg UYeLA (Database System)

408-24-09 MTIATIFHLAZODNUUUTUNBUID (Analysis and Design of Algorithms)

408-33-06 ngLnauiazyann1saeulusiny (Syntax and Semantics Programming)

ICT-VIUI-029B aanuuudarinanssuganaulsszuuiiasiudie UML Modeling

408-24-03 NMTAATITRUATNITODNUUUTEUU (System Analysis and Design)




78

518nN15U5SLEU

408-35-02 AAnssueanAwls (Software Engineering)

405-31-18 S¥UUASAUWATENISIANTS (Management Information System)

408-24-06 srUUT UTeYa (Database System)

405-23-04 N15HeAITRYAkAYITUULASEUNEABNWAADS (Data Communication and

Computer Network)

ICT-YCYE-003B 31A31$1iA1NABIN1TMNI5INANDDDNUUUTLUY

408-24-03 NMIFAATILRUATNITODNUUUTEUU (System Analysis and Design)

405-31-18 STUUANSALWARENITIANTS (Management Information System)

405-21-13 izuumiaummﬁaﬁjﬁﬁ] (Business Information System)

408-35-02 IAINTsugenAwIs (Software Engineering)

ICT-WFOC-006B 88nuuussuUianaunlusunsukuy Integration

408-24-03 NMTAATITAUATNITODNUUUTEUU (System Analysis and Design)

408-35-02 AAINTIULINGLIS (Software Engineering)

408-24-06 szwgmsﬁaga (Database System)

405-23-04 MyFea1IUoyaKALTEUUATOINEABNNINDS (Data Communication and

Computer Network)

408-33-12 nseoniuulazilaulusunsusyuulaTadne (Network Programming and

Design)

ICT-SBLB-007B 20%itan&1501589NUWUUTTUULNONAILIUSUASULUY Integration

408-24-03 NMTAATIFHLAZNITODNUUUTEUU (System Analysis and Design)

408-35-02 AfnTsuan@Awls (Software Engineering)

408-24-06 s¥UUgIUTLA (Database System)

408-44-13 ﬂ’rﬁU’%mﬁngﬁaQa (Database Administrations)

408-45-10 N13UsEiuAMNIMYaNALIT (Software Quality Assurance)

ICT-SYEG-023B U3#159AN15IUEIUIATITHLATEDNUUUSTZUU

408-24-03 NMTUAATITRUATNITODNUUUTEUU (System Analysis and Design)

408-35-02 IAINTIULONGLIT (Software Engineering)
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408-24-09 MTAATITVLAZODNUUUTUABUID (Analysis and Design of Algorithms)

405-31-18 S¥UUASAUWATENISIANTS (Management Information System)

408-47-07 Witerseslagiumeing1nisaeuitames (Current Topic in Computer

Science)

ICT-XVLD-026B 2148HUN1SHNaUsUANAITZUUNIS5 Maulusnsulinuanan
uY

408-44-13 MyUIMIZUTeLA (Database Administration)

405-31-18 S¥UUASAUWATENISIANTS (Management Information System)

405-31-30 wiAluladiiulesia (Web Services Technology)

408-35-02 IAINTsugenAwas (Software Engineering)

405-41-30 mﬁmmi@uémiaumﬂ (Management of Information Center)

ICT-YMQA-015B nagaulusunsuiuy Integration Test

408-35-02 AAnssueanAwls (Software Engineering)

408-33-06 NQuNauTazanNsWeulUTNTY (Syntax and Semantics Programming)

408-47-09 TATIUINEINITABUNILABS 1 (Computer Science Project 1)

408-47-10 lAssuiIng1n1AeNiLmes 2 (Computer Science Project 2)

408-45-10 miﬂixﬁu?}mmW%WﬁLLﬁ (Software Quality Assurance)

ICT-XRJL-016B nagaulusinsuuu Acceptance Test

408-35-02 IAINTTULONGLIS (Software Engineering)

408-45-10 m‘i‘lJizﬁ‘lJﬂmmW%aWﬁLL’ﬁ (Software Quality Assurance)

408-47-09 TAT9UAINEINITABUNIABS 1 (Computer Science Project 1)

408-47-10 las99uIneN1sAaUNILADS 2 (Computer Science Project 2)

ICT-VVWC-017B nnadaulusunsuuuy System Test

408-35-02 AenssueanAwls (Software Engineering)

408-45-10 N13UsEiuAMNINYaNALIT (Software Quality Assurance)

408-47-09 TATIUAINEINITABUNABS 1 (Computer Science Project 1)

408-47-10 TATIUAINEINITABUNLADS 2 (Computer Science Project 2)

ICT-OWDE-018B nagaulusunsuuuuy Operation Readiness Test
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408-35-02 AFnssueanAwls (Software Engineering)

408-45-10 N15UsEAuAuAINTaNiLIT (Software Quality Assurance)

408-47-09 1AsHNUINYINTABUNILADS 1 (Computer Science Project 1)

408-47-10 1AS99UININ1TABUNUADS 2 (Computer Science Project 2)

405-31-16 ANNUAAAYUDITEUUAITAUWA (Information System Security)

ICT-RPJI-019B UsztlunInsauiavuatugaiine (Evaluation)

408-35-02 AFnssueanAwls (Software Engineering)

408-45-10 N15UsEAuAMNINGaNALIT (Software Quality Assurance)

408-47-09 lassnuingn1saeuiiees 1 (Computer Science Project 1)

408-47-10 laseuingn1sAeuiimes 2 (Computer Science Project 2)

408-37-08 U MSUINYINTABLNINDS (Seminar for Computer Science)

405-31-16 ANNUaDANEYBITEUVETTAUNA (Information System Security)

ICT-WEFO-020B nagaussuusigininsiosnlud® (Automated Testing)

408-35-02 IAINTTULONGLAS (Software Engineering)

408-45-10 ﬂﬁﬂizﬁuQmmW%WﬁLL’ﬁ (Software Quality Assurance)

408-43-09 TUsWATUIEUU (System Software)
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INNNT 4-3 NFBBNHUVLULTIRBITUVATUAYUNSEUIUMSAnAUlImenssous
Wadnioliene1dn laglinadnsn15i5euivemanansalvIIngIn1sAeuines Ay
aa a aa o v (Y] v 1
WnsgIuAanuInlugramnssuAIvia Useneuluiie 4 luga wanlauwn
1. Higher Education Improve Computer Science Learning tJudayadmsu
Ui uieUTuUsmangnndintasunaans n1swauiasusmsnanans Wauigaou
LWon W FURUUN TN WAAMA N LT e ULaz UMTA WU INYDNALITIINTS
6 4
AINYAAINNTTUYONALI
2. Computer Science Course Learning Outcomes (CLOs) 1198y a31nluga
Higher Education Improve Computer Science Learning 3J1%°Wﬂﬂiﬂfuﬂiqﬂw§awku1
e3vndudulutagiu heiviaeandesiunisadngenduwls winnssy dusenaunis
s1elv Wineulandgnamnssufidvia
3. Program Leaming Outcomes NS¥UIUNISHAMUINANFATHAZI187Y15093U
gREANMNITNLANIT TN155UTBAUNIAGAAINNTTU NMTIATIBIAAIALTINU AIINABINIT

[

Y8INARAAMNTTY tedinFIAeRdeyaminun el

Y

3.1 Brainstorming

® JiAT1EYANABINITIASUAIN WarTi nwrerlsUud oauy
MANENINITANY

®  JLATILVAUABINITVINYLLTIYAGN
a L3 ¥ ¥ v 3

¢ Jwnneianuiilanazyszandldnssuiunsimuveanlslu

s s

NAYAAINTINYONALII

o duasulvinAnwilanunsemindanisiseusnasndin

3.2 Cognitive Level
®  ANUABINTYRY AnTUAMIANYITN LATARIALTIY
® LKWV NIABAARBINUNIILATUINITFIY

®  ANVUTNIZVDIUNANINIAITY

3.3 Formulation and Validity Criteria

® 1ASHIUTIMaTNANSA VAN TUANARYITN
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® MVUATEAU HAGNSNITTHUSUOINANGNT NATITULNIN

= 4

Ao uAMIAITITN UazANABINITVRINAIALITIU Taeli

1%

Wuanuuaziinweiingdeiurendwisuaznsuseynd

1Y

o TaszAuusiasEAU (SEAU 3, 4, Uag 5) @1V INQNAMNTTU
ATALaEN1TWAILIgONH KIS A0ARR DR UTEAUAIINS UaY
Winwenmanintindnuluwsazseduvewiangns

3.4 Observable or Measurable

6 v |

® HARNSITAULAATIZAU (SEAU 3,4, War 5) 19179130
gnaMnsIUAIVaLaTMTRmITeniLIs Taonndeaiusesu
mSuaginugimavisniindnuiluusazseiuveandngns

® AuAniuLazToldauanuzaINg A ulnAne wazy

UsenauiunTn
° mmﬁmLﬁuLLazGﬁaLauaLLuzmﬂ;ﬂﬁﬁmuﬁ’m%m

o duasulvinAnwmilanunsemindanisiseusnaondin
3.5 Curriculum Analysis
o SuilsmuAniunasdeiausnuzngdmeanutndnw wazg
UsENouignTIN WU NNATIEA
e JiAsizvinazUsulsamangasiyiiinivaniunisaluazadny
Aeanshudagdu
o Uszifiudnaus HadNsnN1TTeuIVemaNans Neanwuulii
AUIINT 9191385 URRAYRUNANENT wazKaY warTulaiauawuy
a < P [y
WAZAUAALAULNDUIUUS
4. Thai Professional Qualification Institute msz’?wawﬁsm%wqmmmim
aa o I3 ¢ cal v 1 a [ a v W
A3Ya anvgedlIsLazN1sUsEENATIABINTT 9 NNImun 4 01Fw tawn 1) e1TnunWmu
5¥UU (System Developer and Programmer) 2) 813niineonuuvaailnenssusugenmunas
(Software Engineer) 3) 813n1In1LATI1¥MNUUUITEUU (System Analysis) kag 4) 913wiin
NAEBUTEUU (Tester) INEMENMUILANTIOULVDILGRLDITNLINOUINIATIEN WInsgulunis

NARIU TG
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578155318y Mean | S.D. A1
WanEE

1. Higher Education Improve Computer Science
Learning
1.1 MsWARUSUNNSHARENNUComputer Science | 4.89 | 0.33 | 11nfign
1.2 MSWAWINSUSMSNANGAS 5.00 | 0.00 | 1niign
1.3 Wiungaoudlonn 5.00 | 0.00 | 1niian
1.4 Wauguwuunisaeu 489 | 0.33 | mniian
1.5 Wauaunangiseulayddn 5.00 | 0.00 | 11nfign
1.6 WaunAun Mg enAwIslnsInLanamn TSy 489 | 0.33 | mniign
BONALIT
1.7 \ieufulgmdngnvdsnnldunadns 478 | 0.44 | sniign
Ide e 4.92 | 0.22 | uInilgn
2. Computer Science Course Learning Outcomes
(CLOs)
2.1 Mavfudgmiefann nedvisuduluiagiu a.78 | 044 |nniign
2.2 VidNgnIABAARBIIUNTASNTONALIT 489 | 033 |niign
2.3 1AAuInngsy 478 | 0.44 | mniign
2.4 gusgneumsnelng 489 | 0.33 | mniian
2.5 noulangdgnanvnssuRivia 5.00 | 0.00 | 1niian
\ndgTefu 4.87 | 0.22 | uniign
3. Program Learning Outcomes
3.1 AAsgvianudensiasuanuiiasinureglstng 489 | 0.33 | 1nfign
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578N15Us31aIY Mean | S.D. A1
RVFUREEH]

3.2 WATIVAUABINSTINELTIYAGN 478 | 044 | wniign
3.3 AesgvianuinlanagUszgndlinssuiunisiam 489 | 033 |wniign
gonAwITluNIARAMINTTNTONALIS
3.4 dugsulvinAnwminnunsentnfinsseuinaen 4.78 | 0.44 | niign
Tin
3.5 AUABINITVEY A TUAMIAIIVAN Wag 489 | 033 |3nnfign
AAALINY
3.6 Maunuilemiiaenadesiuinaminaranmsgu 4.89 | 0.33 | 1niign
3.7 dnuniglannzvesind@nwiasd 489 | 0.33 | mniian
3.8 WNTPIWTINLaERAGNEAUAD I TUAMIAIY TN 489 | 033 |anfian
3.9 fmuasEAU KadwsmiSeusvemangns Anseu 489 | 033 |aniign
N @0 TUAMIANIITN LasAILABINITVDS
panausaau TngliidunudiaginueiAsdesty
wavduITuazNIsUsTENA
3.10 I0SEAULRAYSEAU (SEAU 3, 4, kag 5) @197 TN 478 | 0.44 mﬂ‘ﬁqﬂ
gRavNIINATTALAE ST TeNAITidenndosiy
seuANuuarinuefinanisnthdnuluudassedu
VBINANENS
3.11 HAANGILAULAALTEAU (SEAU 3, 4, Way 5) @197 489 | 0.33 mm?‘izj@
AdwgnavinssuRdvauarnsiaLgovliLIT
aonndesiusEAumNLFLa U TimAnTaantdnAnw
Tuusae sEAUTDIMANGAS
3.12 anuAniukazdeldualuzaInd AN uindny 456 | 073 [ wniign
wazEUIENOUIN TN
3.13 anuAniusazdelauetuzaIndldnutnge 478 | 0.67 | mniiagn
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578N15Us31aIY Mean | S.D. AU
VPIRELH
3.14 dadduliinAnydmiunsemindansiGouinaen | 4.89 | 033 [ wniign
Win
3.15 Suilspnufniiuwazdaiauonuzand vy 478 | 044 |wniign

Y

UnAnw) wazgUTEnauIIN [iehaunasIen

3.16 ApseinazUTuuTmangastainiuaniunisel 4.67 | 0.50 | 4ndign

wazAuseen1siulagiu

3.17 Ussilluiiaue Nadwsn1siseuivemangns 7 4.78 | 0.44 | uniian
ponuuUlikA JUS1T 8131385URnvRUNANERT WA

Aaou wazsudeiauauuzuazauAniuiaUTuUse

\Asedy 4.81| 0.41 | unilgn

4. Thai Professional Qualification Institute

4.1 ANUANZEAUYDIVUISENTIOUY 5.00 0.00 ll’]ﬂﬁﬁ‘j@

Y]

4.2 1Tnluav I ANDNAMNTTUATIR anvgenauas | 4.89 | 0.33 | undian

wazn15Useend

4.3 Foyadmuthidileusulsmangmsndsanlésy 5.00 | 0.00 | 1nfign
HASNS

\ndeTefu 4.96 | 0.11 [ uniign
AWFI 4.89 | 0.24 [ wniign

9NAN597 4-9 mansUszifiuluuaessrULatiuayunszuaunsiindulafnsous
Fadniiteidenendw lngldnadndnsiSeusvemdngnsanviineinsaonfiuaes Uszneuly
#e 4 Tuga oglusziuanniianlnesin (Mean = 4.89, SD. = 0.24) iefinnsanfuseluga
U

I@J@a‘ﬁ 1 Higher Education Improve Computer Science Learning Usznaulumie 113
WAUIUTUNNIINERDITNAIU Computer Science agﬁluizﬁummﬁqm (Mean =4.89, S.D.

=0.33)MINAUINTUIINTNENERS agluseaulInyian (Mean =5.00, S.D. =0.00) Wauaeu
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o eglusgdusnnilan (Mean =5.00, S.. =0.00) augUuuumsasy aglussduinniign
(Mean =4.89, S.D. =0.33) WA wgSeuLasUdn aaﬂmsﬁummﬁqm (Mean =5.00,
S.D. =0.00) A meevidLslinssugnamnssigeninag eglusydusniign (Mean
=4.89, S.D. =0.33) WileUfuUgmdngnvdsnnldFunadns egluseduunnian (Mean =4.78,
S.D. =0.44)

Im@aﬁ 2 Computer Science Course Learning Outcomes (CLOs) Usgnaulusg n1s
Usuussideimun eimnitsudulutiagtu eglussfuinniign (Mean =4.78, S.D. =0.44)
vdngmsaonadosiumsaiameniuasedlussduuniign (Mean =4.89, SD. =0.33) \fin
uinnssu egflusziuinniiga (Mean =4.78, S.D. =0.44) guszneumsnelniegluszduann
flgn (Mean =4.89, 5.D. =0.33) noulandgpanvnssudavia  egluszduanniign  (Mean
=5.00, S.D. =0.00)

Tugadl 3 Program Learning Outcomes Usznauluse Siasigianudesmsldfuaiug
uazvinuzoglsthafleaundngasmsnweglussduanndign (Mean =4.89, SD. =0.33)
Anneinnufeansinuniayadneglussiuinniign (Mean =4.78, S.D. =0.44) Aias i
A lakazUszenalinssuiumsimunsendwisiuningnamnssusendwiseglusysiu
wniign (Mean =4.89, S.D. =0.33) duadulithAnuilnnunsenindamsisoudnasadin

oeflusyfusnniign (Mean =4.78, SD. =0.44) A wdiaansves an1dunandizndn
uaznaAusIuoglusduinian (Mean =4.89, S.D. =0.33) Muunuiilomiiaonadosiv
inausiwazanmsguogluseiuanniiga (Mean =4.89, S.D. =0.33) dnwaziawzvastindnwidi
mstlogluseiuinndign (Mean =4.89, SD. =0.33) wmsguseivuazsadwsivaniu

a

AR TINglusEAuNINNgn (Mean =4.89, S.D. =0.33) MWUATEAU HAANSNISITEUIVRN

9

vingms Tinsafuinas anitunnndindn  uwazarmideanvesmaaussny  Tagliy
AuSuasinueiiisdestureviiuasuaznsuszandeglussdusnniian (Mean =4.89, S.D.
=0.33) JnsyAuLFaIEAU (S¥AU 3, 4, WaT 5) ANUIVITNYAAMNTTUATTALAZNITHAIL
gorlduinaonadesiusziuanuiuasvinuziimaniaanindnuluidasseiuremangns
agﬂuazé’umﬂﬁqm (Mean =4.78, S.D. =0.44) HaaNSITLAUWARLIEAU (S2AU 3, 4, kag 5) @197
JnTIngranmnssuiivianaznsiavendwsfiaenndefusziunnuuarinueininn s

Pndnfnwlundaseivvemanansegluseduunniign (Mean =4.89, S.D. =0.33) A
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Anfunazdelausuuzngdimanuindnw uaziusznevindnegluseiumniian (Mean
-4.56, S.D. =0.73) anwAniuLardelausLuznglFuTasinoglussiuanniiga (Mean
=4.78, S.D. =0.67) duasulvinAnwlianunsenindanisiseusnasntin aglusyAu
1nflgn (Mean =4.89, S.D. =0.33) SuilsmuAniiunazdolausuuzangimanuiindng
uazfuszneuindn Wethundengy eglusefusiniian (Mean =4.78, SD. =0.44)
TaTzkazUSuUTmangasiidivaniunisaluazaunesnisiudagtueglusedvunn
fign (Mean =4.67, S.D. =0.50) Uszifiuthiaue wadwsnsiSeuivesviangns feenuuuliun
fUims 0191385 uRnveundngns wasdaeu waziudelausuuzuaveuAnfiuliieUiuUss
oglusziuanniign (Mean =4.78, .. =0.44)

Tugail 4 Thai Professional Qualification Institute Uszneulufis  anusnzanves
mjreaussauraglusdiuanniign (Mean =5.00, S.0. =0.00) endiwluanunivdngnaimnssu
i anvwenldasuaznsUstandeglussiuanndign (Mean =4.89, SD. =0.33) deya
dmuidifieusuusmdngnandsannlasunadndoglussduanniign (Mean =5.00, SD.

=0.00)

4.5 wamsWaunsTULaTUaYUnszUrUnsanaulaflensGaudidedniiaidanaidn Tne
THNaaWSN15I38U3VRIMANGATEIVIINYINTITABNNAADT MUUIATFIUAMIAIVITNTY
QAFNNTINANG
FAdvlsiamnszuuduluuiiasessunsvhauvesssuvaiuayumsiadulastu
o1 ¥wuatindny gnesnuuulsianuisaidenlsteyanadnsnisiSeuiveamdngns (Program
Learning Outcomes) fUsNATg LN TNAANTEUALAANTNUINF ilelHlunsuui
ordwingauiugFounsarau Tnefinsruiumssiiunisdwielud:

1) n1seentuulATIas1958 Uy (System Architecture): Toanntnanssuwuy Web-
based Application fianunsaidendefugiudeyanatsves msFoudidsdn Tneaundae
A9 Python (Flask) Fouu Front-end #38 HTML, CSS, wag JavaScript.

2) msawduRasedlnu (User Interface): Bumasinglasunisesnuuulvidila
1o soeFuldeumly 1wy dndnw aguuzuun Tagldinadia UX/UI iviuasie

3) madexlosiulinna Deep Learning: Tuinagnilndnedoyanaduguianniin@nu

200 Ay lnglidayasnedvn naansnsisens, dutsnudagdu daunluea
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4.6 NMM5USLLAUNAAULUUELGT wazn1sWeIN1salatun1sanaulalunisiianaldw

(Predictive)

Y s A

NM5UTELIUNATOITZ UL G\QU?%E‘NF’]L‘WE]Gli?‘\]ﬁE]Uﬂ’ﬂllﬁ'lll'TiﬂsUEN'ixUUIUﬂ’]'i

L3 a A LY 4 a 1 ) 1 1% J =
ANl TINWINEEUAULNANY Tnensyuiunsuseidivwuady 4 @ ‘lﬂLLﬂ NNIANTYU

doya n1siaAiAuwiugl MaUSeuiigudanestuy uazn1svadeuaInNnguiiegs lnedl

[

SNYRLLDUARIU:

va

1) FUTNdayaneadi §I3uliinnsTIunINteyanadnsn1ss eI vemaNgn el

aado &

UnAnwseaudIyaasndnsanisfine 31 200 au dhdeyauyimsianguaiusein

aa o

flaenndesiu  eivmdngasinenmsaeufiamesfuavindnenavnssuddne a9
FOWALITLAZNTUTTYNA ANUNIATFIUALARIVITNAIUGNAUNTIUATVE Laztiunaansves
suvsnulutiagiu swdamséreivhausasivasuiummianu

Foyathidn (Input) WudeyanngrudeyaifusiusmananuadnsnsSeuivesangns
LAZLUUADUANIINANUUTENOUNMSURRaMNTIuATTA Tnevinnsivundeyaiiiiun

auaThanIUaYALUUIIABY

Ellst-of-name_csv X Egrade_csv X Bcourse_csv x| ‘Ethems.sql )

211 405-22-02,msdisulusunsuuasienduloiieb Programming and Development, 3

212 603-42-15msaummdnguluanumsaiaisReading English in Current Affairs,?2
213 408-33-12,mseanuuussuuimdatnouasanavasads Network Design and Security, 3

214 603-32-13,mmndinguiflornandadlumsihow Preparing English for Work, 3

215  405-21-01suvasawmdiiianisdanisManagement Information System, 3

216  405-21-02 nguansuazasesssuiAndumallafasauma Law and Ethics Issues in Informa
217  408-46-04,moumumasneiin Computer Graphics, 3

218 408-46-10,mMsifvuguaamdasMachine Learning, 3

Bhst—of—name,csv x| }E grade.csv L Ecourse,csv X Ethes\s,sq\ Ed

1 TITLE NAME TH,STD FNAME TH,STD LNAME TH,Exprl, STUDENT CODE,ADMIT YEAR,B
wig, Aindivad niansad, 1250100138931,150405241003,2550,1989-01-03,03/01/2532,4,2, U ruayne’, insnenassiazmalulad,
1N4a,91580,a10157,1969900096142,150405241026,2550,1988-09-21,21/09/2531,4,2 Usruaunes nsnmansiasmalulad Sus
WA, 999N, LumSTn, 1129900048994, 15040524 1018,2550,1989-03-12,1 2/03/2532,4,2, Usrunnes, imenmaasiazmalulad, ine
WA, Yy aunua waitdN, 1129800063088,150405241 012,2550,1989-01-09,09/01/2532,4,4,U5auanes nsnamandiazmalilad,

mﬂ,nt"rﬁﬁ,aﬂﬁ%ﬁﬂﬁﬁ 100700828734,150405241001,2550,1988-07-08,08/07/2531 ,4,1,iJ%nﬁmﬁnmﬁ,"’mmmﬂm'ﬁmzmmiuiaﬁ,"’mn'
TSN ATAE NG wnmﬁw,n{ﬂmfﬁr1 1N1AN1A72N00 1ENANEIATNAA IEEN 1QRQA_1N_22 I72/1N/IE21 A 75 18aianes SunandSmcnasna

Jdo ol W

A 4-4 Jeyanvadauavdeyanadninisiseuivesindnymdngnsineinisneuiines

'
aa o

seaulSgansidnsanisine
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NN 4-4 delaveyainfnwdslasunisatuayuain dindneusnmsuay
wialulagansawwea §I3eliminuniings ianuazeindeya Insendeyandudou, wu

ﬂ’ﬁ’iﬁLL‘uﬂ‘W%E]ﬂ’ﬁLLU@ﬂ’J’]ZJﬁZJ’]EJﬁ]Wﬂ‘ﬁ@{JJa nsanaanuuzlanig (Features Selection) U949

Distribution of Job Roles in Dataset

Number of Students

Al 4-5 Sevazvesindnufiiendewta 4 o1dw
2) wazidendeya Inddoyailddmiudnlunalszneusedeyatindnun swein
insafilésu uardeendmimine (job_name) fuanannasgruerdwlugnamnssuaava
ADBUNEADENI
- STD_ID: sain@nwn (Iduswaensds laldlunsmsuluea)
- COURSE_ID xxx: 3w uaiagsnadvndiwlandunedu TnedfAeinsaves
tnAnuluduniiu (A=a, B=3, C=2, luil@3u=0)
- job_name: e1@wmivsnefimangausuindnu
nswneudeyaiinsuiudeyaloglusuiuy Pivot Table Tnewilaumunudoyaves
TnAnw iy reduiiduivisng q warAifensafiuanduduan wWeldidu input lu
luwna Deep Learning
3) Tuunadild Neural Network wuy Multi-Layer Perceptron (MLP) ¢78 TensorFlow
Tnefliaieadgeou (Hidden Layers) 2 4u wéauiu Dropout uit tfesiu Overfitting wazld

Softmax lun139ukunyszinne1dn nMsnensaliazn1sinsienliyndoyanaaau (Test
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Set) Wi oUszfiuA UL USIVDlIAA wAZTIEIIUNAANSKIY Classification Report kae
Confusion Matrix $1891uUSsuisuUszansanasdluina nan1silisuiisuseningluna
Machine Learning 3 wuu len:
- Deep Neural Network (DNN)
- Random Forest Classifier
- XGBoost Classifier
Ingldvayaannuadnsnisiseuivesin@nying1nsAeui e a1
wWhviune
4) Wiguieuauuaug (Accuracy) annnsinagiiulaanluima XGBoost way
Random Forest innuusiugnlndiAgsiu wazilused@n3nmgenin Deep Neural Network
Entesluuiunvesteyaiifivunmidn
5) ILATITUNAG NS 910 XGBoost Lutaa XGBoost AA11ua1u1salun1sainun
Software Engineer 1## Tnedl recall uag fl-score figefianlunguornsiovan uddsdianna
duanilungu Tester Faoainaindoyadnuailndidssiu

3

6). 3tAF18Y NAENE 310 Random Forest vauladluninsiuy uiy laegd
ANEsatuMskeneniveyadnuunnladaay Tunatianudanguwazinunziu
YadoyavUIAGNLAZIaINNAIY

1INNITNARBY WUILUAAT TG NSANanlunInsINAD XGBoost waz Random

| < 9 v a o v A A A s al
Forest s Deep Neural Network fi@nsnsaimwunlagnminiiudiuiutayanieiiailiaesy

NITDIRUNGANITUNITTIUNTDANUOUALRNIZNVDIUNAN Y

A1519% 4-10 N1sUSeUgulmaNINAdDU

DNUVNLAL

WUIN Usziam F1-Score AWML ZEY U0
DNN Multi- Single Label | 0.3 Sueu Wladne | 14 Accuracy 16
Class wiseasulaua | weiliganey
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DNN Multi- Multi Label 0.45 F995UNAY 14 Threshold
Label DIWW/@NITOUY | WUU binary
HoAY
DNN Multi- Multi Label 0.5 AIANTIWIY | wnziunsld
Label + Top-K Auuziile U
DNN Multi- | Multi Label | 0.52 wanduedn | fiiga
Label + Top-K Taviuf wiouly
+ Mapping NU
Career
DNN Multi-Label + Top-K + Mapping Career |
DNN Multi-Label + Top-K
DNN Multi-Label |
DNN Multi-Class
0.0 Ojl 0j2 0j3 Ufﬂ 0j5

F1-Score

A9 4-11 nsidSeueuluea

AT 28 ulA2UI919 DNN Multi-Label + Top-K + Mapping Career 161
F1-Score geilgn wazlnnuwminzaudeufin inszamnsawusihlavaieendn uwasiluly

NuAsaleviununswenlaenduluSeantn
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una 5

'
= =

szuvativayunszuumsanauladlensteuiideaninaidenarfndmsutinAneianun

U

[ % s

Wegnsreunanes lagldnaswsnisiteuivewangns

(%
[ 1

n153vedyadunsiauissvvatvayunisiaduladena@nd msutnAnwiann
Wemseeuiines lngldnadnsnsitouivemangns wssianauiumatanisseus
\B9an (Deep Learning) Wieviuneaussauy (Unit of Competency) warenIndiuanzan ng
Fudusuuszneudstuneudidy 6 Tuneu ldun mafudoya niawIeuteya nns
gonukuuliag MIRNaUsH N1sUTEIUNG KAENTITUTEUUAT
5.1 nsiiudaya

FUTUToyan 1@t §I7ulavinNsTIuTINdeyaNadnsn 193 8usvemangnIves

'
U a aa o

nAnwsEAUUTYIRsd1SaN1sAn F1uau 200 aw thdeyauriin1sIRNguAILsIEIY)

Y]

Naannaeiyu 183 WMENgATINGINIABUNUABTAVAIVIIVITNGAANNTIUATITR A1
FONALISUAZNITUTZYNG AULIATFIUALAITHAIUGNAMNTTURTTIS UAZIIUNAENGVDY
sumdsnuludagdu suwdniséheninusasuasusiiurtsnu

5.2 mMaaseudaya

5.2.1 unasdeya

[
[y

FoyaillusmiAseiuszneuse deyananisiouseivvesindne 1wy Azuuy
GPA 518341 113 Mapping 518391lUSaHadwsn1siTeusvemanans (kaawsnisisous
5139 AU HadndnisiSeusvomangns) miadenles nadwsnsiSeudveandngns A
MNPANTTAUE AINATEIL daTunAREN mTadenles aussaus Ausunisnu Tu
PAEVNTIUAIVA

5.2.2 midalassasiedoya lassaiedeyagneanuuulveglugiuuunisne 1y
U5¥NaUAI8 STD_ID, Was183%1, ATLUNTIETIY, AT NaaNsN1TI5eusvevangns, AUy
iy ausInue (MangAreny) Laze1aw (NSl Multi-Class)

5.2.3 msiauazeakazwlasdoya auﬁﬂﬂmﬂﬁw%aﬁé’f@yjaﬁlmuyizﬁ (Missing
values) wuaainsatduan Normalized Tu24 [0,1] ¥11 One-hot encoding #3® Binary
encoding @MU HadNsN1siTeusvRmaNgns wUasrteiiu aussaus Tiegluguuuy

Multi-Label Binary Vector
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5.3 N1sPRNLUULAIaaNIULAA

5.3.1 lunaiildlunisvaaes
DNN Multi-Class unge@nilmnzauiismilsendn
DNN Multi-Label ¥iunenaiy aussauy doauludnwuz Multi-Label
Classification
Random Forest wag XGBoost liuTsutisunanuliina DNN
5.3.2 1assa319laing Deep Neural Network (DNN)
Input Layer Yu1aind1uIu Haawsn1siseusvevangns (wu 10-20 input
features)
Hidden Layers 2-4 Fu (ReLU activation), W5os Dropout
Output Layer
Multi-Class Softmax activation
Multi-Label Sigmoid activation
5.3.3 W1swesuasliag
Optimizer Adam
Loss Function
Multi-Class CategoricalCrossentropy
Multi-Label BinaryCrossentropy
Epochs 100-300
Batch size 32-128
5.4 mselnlauna
nswusgateya wusdeyaidu Training Set uay Test Set (80:20) 14 k-fold Cross-
Validation (k=5) 4t 94f1 uA UL U1 USUAINITIitnes wasmadali uUszdns nm
EarlyStopping ez ReduceLROnPlateau wiiataaiu overfitting USulassasnet udouuas
913U neuron Wiwmunzauiutoyads

mstnlumafenszuiunsnddgyiantunuided nszsluiuneuilideyailaan

a I3

nswiesludiunount unldlunseuiiasasiuuuinasmuadinamansiaunsavinuig

1%
a v A

v s ! =) = v 1 1 o = 4 a
HARWS (LU aNTIoUY 93001T3W) leegrudugn Felusuideidldinaiia Deep Neural
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Network (DNN) tuman Ingdesitunssuiunisin (Training) sgaussuuiiielililuinai
IS a a
NUszansnIn

5.4.1 M3wuayataya (Data Splitting)

- a 1 & o & v " v & '

eUsziliuanuaunsavedluinasgiudusysy Indudesiusteyasenidu 2 nqu

v A
GHGDL
Training Set (3arln) Tddmsullnlunalmseugandoya lnenluuuld
Uszanns 80% vestoyarianu
Test Set (@avngau) lddmsunagaulumandsaniniadaiioUssiliuna

Anuwiugtudayanliwediuiineu Ineundld Ussunaudesas 20

n1suUvayaludnyurlvisanaduLd 89v0e Overfitting 4 a1AAa1nluLARTY
anwazlanzvasntayarnunniuly villiaunsaildldiuteyaasela

K-Fold Cross-Validation (14 k=5)

Walinanisuseliuluwaianuindedenind ¥y vuideilauunaia kfold
cross-validation unlg5ausine lnafmuaal k = 5 nunefs deyaszgnuuadu 5 dauwii 9
ffu vinsiinlaea 5 sou lngluwsazseuld 4 drudugeiln uazdn 1 daudugeaneaeu ua
N5InUTEENSAN (WU Accuracy, F1-Score) 98lagaeanniie 5 seu

n15l4 cross-validation yilisiulalanlunalignilndudeyaanznqulangumnils
wihilu wavanunsaldlaaluynnguvestoya

5.4.2 N3USUAMITAReS LazwATALuUTE@N5 19 (Hyperparameter Tuning
and Optimization)

o
Y

lunsHinluiaa Deep Learning M3asAmmnsdimesane o egramungaudusduiu

(Y

agedaiiellaunaaunsaiseuslaanan lnensiinesnlduazmailamuinlunuidedd

q

[

il

1. Learning Rate (8@351n15138U3) TdASudud 0.001 14 ReduceLRONPlateau Lite
ane1 leaming rate 1l aA1A g Ae (Loss) vutn validation liddunteluszesiiand
fivun (patience) an leaming rate asp3anils (factor = 0.5) lalaiinsududssnislu 10

Epochs
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2. Epochs 1ag Batch Size Epochs: 100-300 (§71U1uUs9UN158A) Batch Size: 32-
128 (yundeyaiilieseu) denduvarilnefinrsananuinvesyadeyauasngingsuve
loss curve Tuseniangin

3. msUsulasadrevastuma (Architecture Tuning) $1uaudu (Hidden Layers):
VAADIRALA 2 89 4 94 $712U Neurons sfetu: 128, 64, 32 AUANU Activation Function:
RelLU 1unﬂ Hidden Layer Output Activation: Sigmoid (Multi-Label) #3® Softmax (Multi-
Class) Dropout:1%@1 0.2-0.5 ietlosiu Overfitting

54 EarlyStopping 149 EarlyStopping ilasinnisilnluwmaii oAieanuusiugiuy

a I @ a

validation set lafZufnsiofiuiu 10 seu annalunisiln wazdestunsiinfionniuliay
MliAn Overfitting
o miammumiﬁaui (Callbacks) 19 Callbacks Tu Keras lawn
ModelCheckpoint iloTufinlinailpfiganiuinsusiug vy validation

EarlyStopping tevgan1sinaaunamnlaiiinnisieun

ReduceLROnPlateau d@usuan learning rate onludfiile loss luavu

5.5 nMsUszdiunalung

o

Na9INVINNISHNTNLAALAY TURDUNEIAYARLIADNITUSTIUNE [iNeTnUseaNnSnw

Yaslunamnzadlunsigauasssly TnenizluusunveanIshus IIEUN 19D TNLAY

[

aussaue msunAnwInuRaaNEN1SIS U VemaNgns 1SRN TR zaud ¢

AUFIARYDEN9EY

5.5.1 A% 37N b (Evaluation Metrics) +18991n1A59851971591U18 TR T8RN

% [

nwale Multi-Class wag Multi-Label, 3931 0udasldmainimanzauiudnvazuestigm

1Y

il

e

Accuracy (Puuaiugh) Tdmsu Multi-Class Classification @swiunge1dn
Wi 1 919nseAy AMuINIINIIUYIUeEYN / Snurioaun Fesaie: 1Wlileiu
Multi-Label 151zl “Fmouiigniisaniaden” uavlianmnsouszsifiunsdid
vangfneUTigneodld

Precision (Anmugndesanizyn) T4l Multi-Label Classification

Recall (Fn1sasaumgw) 19lu Multi-Label Classification
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F1-Score (Anadsuvurisiminues Precision uaz Recall)

F1 = 2 x (Precision x Recall) / (Precision + Recall) 1fugnfiaunaszning
Precision k&g Recall wuudu Micro-F1: Tamuudugrsiunnaaia laeAann
fregrafunmam Macro-FL: fuim F1 flazaaraudaade ngliaulaieaady
wusnvideties TusAdedld Mico-F1 Wusd¥andn maedeyadu Multi-Label
wavdmnullaunaseninnaia (Ve aussauy Usingues)

Top-K Accuracy (A1Auuaug Uy K susuwsn) Wlunsdfidoanisli
Tuwauanssa “Anouiihasdululfinniansiuau K é” (gu 3 vie 5 aussous)
i ndfiselowdlunsdl Multi-Label mszdndnwivilsaueraiivaisanssousd
wizay daegenlunanugil Top-5 aussaue waiegedas 1 Tu 5 aglusenis

%4

QNABIITY” Nadgn

d‘ (43
7
5.5.2 Haawgvaluina (Model Performance) #8491nR nkagnaaauluaaiuym
Toyad3e nan1susedliufasialuil
1. DNN Multi-Class (¥unge1@nisien) Accuracy Nlaspeay 50.2 M8
1 o = ¥ ¥ = a 4 v = v
1 leaaunsaviugednlagniesiies 1 eninaindeyavesindny lausyanu
AT milsveensdiianun anvaiArauwiugliganntdn a1 ndadeu 9w
AANa01T NI uN (Class Imbalance) Yoy aunfnuviuaazAudidun19019ne
PANNVAYLRLIULDU
2. DNN Multi-Label (1 u1g%aey dussaue #oau) Micro-F1 = 0.68

I
a o

' N v ‘:ll o v !
PBHIYAITUIN IW'EJLQ@EJLL@'J 68% %a&ﬁmmuzmmmﬂm’]mﬂ Qﬂ@@ﬂﬁ]iﬂ‘mﬂiuuﬂsﬂ@ﬂ

Y

Precision way Recall da7ndudfifludeymi Multi-Label idudou nselu 1

Undnen 01afl aussaus Tunzauld 3-6 i wazuisietaiirulndidesiun
3. Top-K Accuracy (Top-5 @u33auy) Top-5 Accuracy = $auas 87 MaNed

Tunaansauuzih “aussausiignies” eglu 5 Sufuusniiuuzilduings 87%

y09nsananun 1uAfaziounnuuildaswesssuy wszlunisdaduloass

TnAnwannsafinnsanldainnadng 3-5 saiindede

luiaa DNN Multi-Label HUszAnSaingandt Multi-Class isizanunsnagisuaig

Wuasdlannin WnAnwmsiilanansanssous ldldurer@wien) nsld Top-K vilian
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(%

Todnfinvesnuliutusulutoya wasiiuaudangulun1sldanuase Fi-Score lngianie

¥ [
v A v =]

Micro-F1 1JusdYadi mm“awamium M1 NIIERARIAINANNNTALAESINVRITEUU LS
7 dl
FALUNER

5.6 M3duauazn1sidauszuy

[
Y

uSanilalananisyunefauseans nnuda duneuseluienisunlumaluldan

Tuszuuass Fausenaume 2 diudfny laun msduadesya (Matching) sewinsmagnsns

Y

FeUs vl nAny) AUANTTAULEITN LALLM U UWATNITRBALUUITEUU Web
Application dmsulvigldauaansasumuuzinernuazaussausNmuganandayaves

AU

5.6.1 NITUATONATEIIN PLO — dUS50UY — 81TW (Matching Process) NTgUIUN1T

Y

&

{ I~ <

Jue (Matching) favdusialadhAryvessyuvatvauunisandule lngldvannsveuleuuy

S1RUTU 3 SEAU AD NaANSNISISES (U ausTauE U 91TN fell

[y v

1. Jue NaNSNITTEUTVRIMENENS AU auTIaue 10158319 1979 Mapping
TENINNAINENISIS8UTVRIMANENT AvauTIouy lagldinamiann 11nsgiunuial

AN @n1TUANIARYIN LU HAGNSNSISEUTVOMANGRS NeITeeiu “n1s

9 9

Waunnwenands” o1aeulesiu aussauy MgItestu n1seeniuugIudeya N3

aa

WenlUsunsun1wl Python nsnagdauseuun1sduailydis Mapping Matrix Wuu

Binary (0/1) M152UAINFURUS TeNnT1qUsaE NAANTNITLTeUTVRIMANAAT AU
1 [

aussouy eguduszuy

2. JUf auIIauY U 01T Waldnguued AuTIaUL MMINEAULT S¥UUTY

nsdugaludiandinisedly aussour denan wu mngled aussaus Mneides

Y

AU “Cybersecurity”, “Network Configuration”, kag “System Monitoring” s¥UU
) IS d‘

DIALLUTUIDIYNNLNUE AN

3. AN VBIN1TIUA AziuuAuEaAAd 8 (Matching Score) lag
AurniaIngiuau anssauy Afoull Auduau aussour Aerdwidudenis mindeau
40nAdDY > 60% TTULariod “Wuor@ndiuvunzan” wazihiaueidu Top-K endwniluuzii
oyl dengneaziBenfiuiinvesusarendn iy s1eazBensu inveiinsiasy

LazvUngENSIOuETIvn
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5.6.2 N3ULALONASNSHIUSZUY Flask Web Application wislifszuvanunsaldau
Isa3daeiindnuinazgifsdtes 1y enasduuzunviderneivns Jsldeenuuuuasiaun
Web Application lagld Flask Framework (Python) %ﬂﬁ@mauﬁ'ﬁﬁﬂﬁ Handundnuesszuy
Web App s835un1s8uluanlng Test Set (.csv) #lda1usaguinanlndnanisiieu (PLO
vectors) vaatinAnwwuuseynna vsewuunguls ssuvaverudeyalusuuuy CSV wavds
Toyartrglumaiinlindafiouszaana finsnsavaeunnugniesvesieyasmlusifneu
Useanana wansnaansnsiiasziendnuazaussausianswaluguiuy ns1vluvs (Bar
Chart) Ingld Matplotlib %38 Plotly ielidladne senunadnsuendu 2 @ aussaus
fuzay (TopK aussaus) 819wl wuzin (Top-K Career Paths) A1519NAG NS WUY
EyARaNANINITeNIiTeyaUsEney WU STD ID, PLOs,UOCs fivingls, erdwiliugii
andlnanenuraanizauls (pdf 158 xlsx) TBITUNITHAAINAKUUNGUNTRIIEUAAS
Hauaszuuannsaienguasiuriongy (wu thanulundngnsd 3) ieuuusieau uansads
53U U a1ngeniley dnI1ANaRAdDIvRARER TN U NANYY SEuuANUandY

s

Jasuiiednsdldnu Whsialduavaudnludindsnussuanaiieuntesdeyadiu
UAAA
5.7 Msnagauszuuiunguinfnwiase
WaUseliulsyansnmeesssuvativayunisandulaidiona 1 n v duainlueg
N13138U3L1898N (Deep Learning) 1u3Tuillavinnis naassldsyuuiungudndnwianun
a a s o ) [ | O oy = o Yo
IMYINTABNNIADS U 30 AU Feagluyretuln 3 uay 4 WnetdnAnwimamualasunis
FuasTnguszasdvassuuiaglinnudugeuinsiuneaeunawsuldnu
5.7.1 Bnsveaey manadeusiuntsneldteuludsil dnfinwiusazau
sulnaanan1 s euvanulaslugUkuulng .csv 1y Web Application AWmwIay
v = P Y} D N, ~
JPUUILUTLLIANS NAaNSNTTeUTvemdnans ndeyauazdadgluina DNN Lo
o dl dl = dl o U o L !
MUY @NTIOUL NUEaNnNgn (Top-5) ko DITNNLULUT 1-3 BUAU UNANYILA
avaulasunadnseypranandlusULuunsmuazanse ntulikans “arudiu
ae” w3e “liviuie” Auduuziwesszuu dndnwinldiiusmedsadsndaiden
J N Aw L =i o =i o 1 o
71 ognidesnslleglusignisiiseuusugt aussausissuuhueldnseiuaing

aula o1dwinaulaliinedfudaiseuun
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5.7.2 HANINAABUTEUY NENANY 30 Aufidsaumanaaey wukaddl
Sunugiiiusoiuduuzihvesszuy (rnsfuanuaulavideedniidiosnis): 15 au
(509%) Srugitlsifiusheiuiuugin: 15 au (osar 50) Mnnguiilsiiiusne 8 Ay
sy “endniidioants” lleglunadwsiszuuiugih 4 au seud “nadndausIous
Linssiudsiaula” 3 au svydn “audiosmadsuangondn liesnyivlumefizou

i’

L3 (%

5.7.3 NMTAATILANAANS wiI1luina Deep Learning ANmunlusuidoazil

A1 Top-5 Accuracy agfifevar 87 lunisnaaeuiianaila willenaaeuiugldau

Y

v a

5INdUTansINIseausuNadnsSiiessesas 50 Feazviauliiiulseiiunadurans

o

UsEN15 M98 ANULANAIITENING “ANNANNITANTZULNBWIIL” FU “Anuaulaas
v o 0 vy a A v « ¥ Ly v v v Y] %
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6.5 N5EUIUNITIN-UTLLAU (AUBAUULY/NITNEINTAI/NT MAAILLUZLN)
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(Y [ QA LY

msmmuanszuunsUssifivediadussuu nswieudeya %30 sudane3fiy
nadeUiuNgumoga lngfdindsatantdseylitaan (MAE, RMSE, Precision, Recall, F1-
score, R?) Wiasassun1sadeuauyfigiukasnsandulaiandngiu (evidence-based) any

'
o w aaa

nsoUNBEIAUNINEnNFAN .05

o

] [

Foyagudmsuluna inandadin 200 Ay WadnsnsiBeud sieiviaenadeaiu
anssauy dwmlanutlagtu msidsua wa%) wazdl yanaaey wons1sn (WU 500 )
dmsuussifiunnuuiugl anuddedeveduinadommsndduay (Confusion Matrix) wae
FrIndu q AanasinIeadaTAALe

1 nsiSguneunangdanasyid (DNN, Random Forest, XGBoost) wagaiusne
ANUMINEELINTUN Andnvzdeya edmdonuuimiilinadigaluusundeyasie
yesa (nFesdalausliiaiuandnuanginssumsSeu/miuatn Wesnseiuamuusiue
Tuseudaly)

Funaunisnaaouaunfgiunazoddnd .05 wistoyadae K-Fold Cross
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+ drudoauunnsgiu 14 paired t-test 30 Wilcoxon signed-rank test dwiugseiiles
way McNemar’s test @1SUNISIUIHULABU Accuracy 5¥1I19latAga $1891UAN p-value, 979
AT 95%, effect size Lﬁ@iﬁifﬂizﬂaumiéfmﬁu%@wé’ﬂgm nan1siSeuiaulumg

(DNN, Random Forest, XGBoost) Wwu31 DNN Multi—LabeLIﬁNaﬁﬁqﬂu Top-K Accuracy

(% v
o Y o

wae Micro-F1 lnefituddamneadnfisziu .05 nseu nsin-Useiiuna QNINATUTIANTIA,
yadoya, uardunouisuifleusanaifiu sestunisfig daduladsaifsedu 05 uasld
Hugrudmdngasiiieuiuussli neulandgnanmnssy egaiuszansnmn
6.6 d5UNANTIVY
n31duiluszauainudnfalunisenniuuuasWaussuuatuayunsEuIuIg
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6.7.2 TataupuuziBuleuIeuaIEUUNTSANTI NTENTINTeRNRNET Asatiuayuy
NSNRUNIUTRLA NAANSNITSEUTVRMENENT LavlioulesiulInTgIu aussous

Y]

JEAUIRLUFULUY APl Lia3095un1sTo0u Al nanaulvilseuu career advisory WUURRYIR
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AULUU a39AUgNaTayal s uaTvialuseaugiinia Wi "Digital Career Observatory”
A & v P =
\eliudaya aussaus MWasuwlasmumalulad

6.7.3 Torauanuziionsiausssantulumalin Usuussssuulianunsoiutoya

PNUNRAIDU 9 19U WNdzaunadu (Portfolio), wuuuseiliuvinyey Soft Skill, onanis
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= %

Ana wisliluwaififuinTu Wawn Recommendation Engine WUy Hybrid Tinaunay
5311719 Content-based Wag Collaborative Filtering Liteananuieuldeswadoya 14 Al
o5un8ld (Explainable Al - XAl) iiglsigldidlamanarosdiuugiin wu ordnduuiumse
lomzuuuadly wadwsnisiseusvemangns naula Wawweundinduuuilononse
unasefuiiniaing Weliin@nwiaansaldszuuldmniinnnm

6.7.4 TolausuuziiienTidelusunan naaesszutlunguiinfnwainvatganan 1wy
U31n35379 Anenmans uyvemans ieAnwanuuanssiulasaiisendn venenis
naaoulusyiuiseuUats ietieuuruundunanoudumine1ds Anwaadiius
sewhamadwsnsuuzhenndiumsdadularieenindnuluszesen thsvuuily
Wisuifsuiussuuuusihodnuuusad iednneitelduisudsyaninmuas
Uszaunsalylddnvigruteyanarsveserdinlug q lugafdva wu o18ndu Metaverse,
Digital Twin Engineer, 1138 Al Auditor iesaasunsuuuiiu aussaus T 9

mAfedlidfiudiaumalulafaiayumsinaulafondn udduaueuumis
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AANALTINY WagnsTE Al LilensusuwdunsendnlugalasusanaviaegnsdsBu nsiduse
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AUT2UU Learning Analytics Lﬁaa%?mizwmsﬁauﬁﬁﬂimqas finsisodiududie
\Wisuiflsudszansnimuediuma Deep Learning funafindu 4 1y Random Forest, SVM

%39 Hybrid Models naaasldssuunuzuuiandniiunguin@nuiluaividu wu
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ICT-TGWL-0088 ALHUA1ITWAILIUSLATY

408-11-01 NuguLWIARLUNSTeUlUsUNTY

408-11-04 NSLVYUIUTHNTUABUALADS

a a o
408-21-09 MaTULUTUN TN Ty

408-24-09 NFIATILIWALDBNBUUTUNDUIT

408-35-02 IAINTIUTDNALS

408-33-06 NOWNAUIIKAENANNITLULUIUNTY

408-33-12 N15BBNLUUBALLIIULUTWNTUTTUULATDUY

ICT-ENTK-0098 NAFRULUSLATULUY Unit test

408-11-04 N5 UYUIUTHNTUABNNILADS

408-21-09 NIULULUTUNTULTIING

408-24-09 NSIATILIWALDBNBUUTUNBUIT

408-35-02 IAINTTULONAUIS

408-45-10 MIUTEAUANINGONALIT

ICT-IWYR-010B b1 bUdaRANAA

408-11-04 N5 T8UTUSHNTUADURIMDS

408-21-09 M3iTeulusunIdaing

408-24-09 NS HATIEHALDDNLUUIUNBUTD
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408-35-02 IAINTTULYBNALIT

408-45-10 nM5UsziuAmnMTeaans

408-43-09 TULATUTEUU

ICT-VXWA-011B ANLHUNITNRIUINUSUATULUY Integration

408-11-04 N15TULUTLATUABUR MBS

408-21-09 M VEUIUTUNTUTE TN

408-24-09 NTATILIHALDDNLUUTUNDUID

408-35-02 IFINTTUTONAWIS

408-24-06 TLUUFUTYA

405-31-30 WiAlUlad i uwesia

408-33-12 N150DNLUULALLIVEUIUTHATUSEUUAT BTN

405-41-20 NSFDATWUULSANBLALTLUUARDUN

408-46-08 NFUTLUIANALUUNEG LI

ICT-YMQA-015B ‘VlﬂﬁE]UI‘LJiLLﬂiNLL‘U‘U Integration Test

408-35-02 IAINTIUTDNALIS

408-11-04 N15LTIULUTLATUABUR MBS

a a o
408-21-09 MATUlUTUN TN Tg)

408-24-09 NN IATIEIHALDDNLUUTUNDUID

408-24-06 SEUUFIUTDYA

408-45-10 NFUTEAUAMNNTONAWIS

408-47-07 ¥70L38U VUM AINEINITARNTINDT

[

IcT-xAQC-0258 dnvinANan1sldaulusunsy

405-31-18 SEUUATAUNALINDNITIANT

408-35-02 AAINTTULBNALIS

408-24-03 NTIATILNUALNITODNUUUILUU

408-47-07 WitoiFeedagunmaineinsreuiumes

405-31-17 NOUUEKALITETITUNLINUWALUlaTaN TN

ICT-NQBC-0128 ALHUNITNAUNTUSLATURUUIUYDU (Enterprise/Big Scale)
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408-35-02 IAINTTULONALIS

408-24-06 FEUUFIULDYA

408-44-12 i%UUﬁWU%@QﬁLLUUﬂiSQ’]S

408-44-13 NFUTMSTIUTRYA

408-44-15 PGB

408-44-18 NFMilDITBYA

408-24-03 NTIATIERUALNITODNUUUTEUY

408-24-09 NNIATIEIHALDDNLUUTUNDUID

408-42-08 S¥UUNIAIUUTEANTA NG

408-46-08 NMTUTLLIAHAUUUNGHLLY

ICT-SIUH-013B 89tbUU Continuous Delivery Lb§l& Continuous Integration

408-35-02 AAINTIUYANALIS (Software Engineering)

408-24-03 NTIATILIALNITODALUUTLUY (System Analysis and Design)

408-24-09 NNSILASILVLALDOAWUUT UABUIS (Analysis and Design of

408-45-10 miﬂizﬁu@mmwawm’;% (Software Quality Assurance)

408-46-08 NTUTLLIANAUUUNGULLUY (Cloud Computing)

408-44-12 i%UUﬁWU%@HﬁLLUUﬂiET\HEJ (Distributed Database)

405-31-30 WALASAUWESIA (Web Services Technology)

ICT-UMZ-0148 WAL TUSUATHANNIATFIURALATIVEBUNIATFTIUNSUEUTUTUNTH (Code Review)

408-35-02 IAINTINYONALIS (Software Engineering)

408-24-03 ﬂ’]ﬁLﬂi’]%ﬁLLﬁ%ﬂ’]i@@ﬂLL‘U‘Ui%fU‘U (System Analysis and Design)

408-24-09 NNSILASILV WAL DOAWUUT UABUIS (Analysis and Design of

408-33-06 NLHNUNUATNANNI5ITUTUTUNTY (Syntax and Semantics

408-45-10 N15U5EAUAMANYBNAWIS (Software Quality Assurance)

408-31-11 NNWNUTUNTUNILEDN (Selected Programming Language)

ICT-LXAG-039B ﬁ'ﬁ'mm'mﬁaamsmqqsﬁﬂumsﬁmm Software Applications

405-31-18 SLUUATAUNAINDNITIANIT (Management Information System)

405-21-13 sswmiaummﬁaqiﬁa (Business Information System)
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408-24-03 NTIATILILALNTODALUUTLUY (System Analysis and Design)

408-47-07 ¥318L5 09U TUNIINYINTABDUNNABS (Current Topic in

ICT-WBPM-040B FLATIENAIINADINITNNTINMUAITWAIU Software Applications

405-31-18 i%UUﬁ’]iﬁumﬂLﬁ@ﬂ’ﬁ{f(ﬂﬂ’ﬁ (Management Information System)

405-21-13 i%UUﬁWiﬁULWﬂLﬁ@t}iﬁ‘\] (Business Information System)

408-24-03 ﬂ’]ie.lLﬂ‘i’]%ﬁLLﬁ%ﬂ’ﬁ@@ﬂLLU‘UiSU‘U (System Analysis and Design)

408-47-07 ¥3U8L3 99U TUNITINGINTABUNUABS (Current Topic in

408-47-08 KITDLANIELS BINNINYINITABUNUABS (Selected Topic in

ICT-GVCW-0418 @@NLUUda1Unenssuganiusszuutiasfiuig UML Modeling

408-24-03 NITIATILILALNITODALUUTLUY (System Analysis and Design)

408-35-02 AINTIUYONALIS (Software Engineering)

408-24-09 NNSILASILV LALDOAWUUT UABUIS (Analysis and Design of

ICT-KQGD-0428 82NLUUE1UNNTTUYINALITTEUUAQE UML Modeling

408-24-03 NTIATILILALNITODALUUTLUY (System Analysis and Design)

408-35-02 IAINTIUYANAWIS (Software Engineering)

408-24-09 N1SILASILULALDBNAWUUT UADUIS (Analysis and Design of

405-31-18 SEUUETAUNAINDNITIANT (Management Information System)

ICT-KOKE-0438 BanKUUF udayauugunsainauiiames

408-24-06 F¥UUFIUUBYA (Database System)

408-34-10 YONAKITHAINNTEUUFIUTDY@ (Database System Development

408-44-12 33UU§’1U%€]H@LLUU?\§37\]"IH (Distributed Database)

408-44-13 miﬁmigwﬁaga (Database Administrations)

408-44-15 ﬂé’qsﬁa;ﬂa (Data Warehouse)

408-44-18 N5VINMEDIUBYA (Data Mining)

ICT-DKTJ-0448 aNKUUHIUAAADL IFULUNSaIABNNINDS

405-12-01 NMFUHAUNUSTENIUUWITUADUAWADS (Human-Computer

405-12-04 ABLNILADINTIN (Computer Graphics)

v ac

405-22-08 WALUlATNARTRLAT AINARDUIN (Multimedia and Animation




120

s18n15UsSLEY

STAUAULNANIZEHY

0

=il

Jaauauuy

405-22-12 N15ONUUULALH AUIN AR U LA Y (Multimedia Design and

405-32-15 ﬁugmmwmﬁaulm 3 4R (Introduction to Three-Dimensional

405-32-19 NNFUTEUIANANINATNDA (Digital Image Processing)

ICT-XONI-055B ﬁ’]Lﬁﬂﬂ’]iﬂﬂﬁaﬂiﬂiLLﬂiuLLUU Integration Test

408-35-02 IAINTIUYBNALIS (Software Engineering)

408-45-10 NFUTEAUAMNINYENAWIS (Software Quality Assurance)

408-24-09 N15ILATITWLALDONLUUT UABUID (Analysis and Desien of

408-23-12 NIANUJUANIINGINITABUNIADST (Practicum for Computer

ICT-XHVC-0458 DRNWUUIATIEF19NUFIUN1E01UNENTTNYINAWIT (Infrastructure)

405-23-04 N8 DA1TURYAUALTLUULAS 8U1EABUNILADT (Data

405-33-10 N159BNULUULAYUSWITIZTUULATBUY (Network Design and

408-13-04 LASIAS19LALADIUNYNTTUADURINBS (Computer Architecture

408-43-10 01U MBATIUABUNILABDS WUUIUIY (Parallel Computer

408-42-08 TEUUNNTATLINUSYENTA NG (High Performance Computing)

408-46-08 NTUTEUIANALUUNGULNY (Cloud Computing)

ICT-GWNT-0588 ALHUNITAIUANAMAINANTHEAYBNAWIS (Software Quality Control)

408-45-10 NFUTEAUAMAINYENAWIS (Software Quality Assurance)

408-35-02 IAINTINYONAUIF (Software Engineering)

408-33-12 N1598NLUUBALLT 8 UTUSUNTUTLUULAS 8Y 18 (Network

408-24-09 N1SILASILUUALDONWUUT UADUIS (Analysis and Design of

408-31-11 ﬂ’ﬁ?}’ﬂUiLLﬂiMVINLa@ﬂ (Selected Programming Language)

408-46-08 NNFUTLLIAHAWUUNEGNNN (Cloud Computing)

ICT-TVLM-004B 8@NLUUSLUULNINWAIUNTUSHATURUY Unit

408-24-03 NTIATILILALNITODALUUTLUY (System Analysis and Design)

408-35-02 FEINTIUYONALIS (Software Engineering)

408-21-09 NSWLUIUTUNTUETRG (Object Oriented Programming)

408-33-06 NLHNUNUATNANNITITEUIUTUNTY (Syntax and Semantics

408-24-09 NNSILASILWLALDOAWUUT UABUIS (Analysis and Design of
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408-31-11 ﬂWUﬂUiLLﬂiﬂJ‘WNLa@ﬂ (Selected Programming Language)

ICT-LFPN-005B AA¥1148NE15N1508NWUUTZUULNIWRIUNUSWATULUU U

t

n

408-24-03 NTIATILILALNTODALUUTLUY (System Analysis and Design)

408-35-02 aﬂﬁﬂﬁiﬂ%@W(ﬁLL’ﬁ (Software Engineering)

408-24-06 S¥UUFIUUBYA (Database System)

408-24-09 N1SILASILULALDONUUUT UADUIS (Analysis and Design of

408-33-06 NQLNUN WAL NENN15LTEULUTUNTU (Syntax and Semantics

ICT-VIUI-0298 @@nLuUan1UnenssusaniuIsseuuilasduig umL Mo

deling

408-24-03 ﬂ’]ie.lLﬂ‘i’]%ﬁLLﬁ%ﬂ’ﬁ@@ﬂLL‘UUi%UU (System Analysis and Design)

408-35-02 AINTIUYANALIS (Software Engineering)

405-31-18 SLUUAITAULNALNDNITIANT (Management Information System)

408-24-06 iswgmﬂﬁa;&a (Database System)

405-23-04 N8 DAV Y AUALTHUULAS 8U1ABUNIADS (Data

ICT-YCYE-0038 AATIENAUABINITNNGINANDRBNUUUTEUY

408-24-03 NTIATILILALNITODALUUTLUY (System Analysis and Design)

405-31-18 SEUUETAUNAINDNITIANT (Management Information System)

405-21-13 iSUUﬁﬁﬁumﬂLﬁa'ﬂ:iﬁﬁ] (Business Information System)

408-35-02 IAINTINYONAUIF (Software Engineering)

ICT-WFOC-0068 88ALUUSZUULNDNAUNUSUNTUILUY Integration

408-24-03 NNTIATIERUALNNTODNUUUTEUY (System Analysis and Design)

408-35-02 IAINTINYONAUIT (Software Engineering)

408-24-06 TLUUFTUUBYA (Database System)

405-23-04 N8 DA1TT Y AUALITUULAS BU1ABUNILADS (Data

408-33-12 N1599NLUULALLTULUTWATUTEUULAS 818 (Network

ICT-SBLB-007B AVILANEI5N1592NLUUITZUULNDNAUNUSATULUY In

tegration

408-24-03 NTIATILILALNITODAUUTLUY (System Analysis and Design)

408-35-02 EINTIUYONAWIS (Software Engineering)

408-24-06 F¥UUFIUUBYA (Database System)
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408-44-13 ﬂ?iU%WWii?u‘aj@Nﬂa (Database Administrations)

408-45-10 ﬂ?iﬂi%ﬁu@mﬂ?W‘U@WﬁLn% (Software Quality Assurance)

ICT-SYEG-0238 U3H153ANS IUAIUILATIZHALAZODNUUUIZUY

408-24-03 ﬂ’]ie.lLﬂ‘i’]%ﬁLLa%ﬂ’ﬁ@@ﬂLLUUi%UU (System Analysis and Design)

408-35-02 IAINTIUYBNALIS (Software Engineering)

408-24-09 N1SILASILULALDONUUUT UADUIS (Analysis and Design of

405-31-18 SLUUATAUNALNDNNTIANTT (Management Information System)

408-47-07 ¥318L3 09U TUNITINYINITABUNUABT (Current Topic in

=2 a g v Y o/ 1’4
ICT-XVLD-0268 2NUNUNTHNBUIHAAASTZUUNS I MUlUsunsulviiugnan

408-44-13 ﬂ?iU%%’ﬁE’}u‘ﬁaﬁda (Database Administration)

405-31-18 SLUUAITAULNALNDNITIANT (Management Information System)

405-31-30 LV]ﬂIUIagL%UL"UE]%%ﬁ (Web Services Technology)

408-35-02 AFINTIUYANALIS (Software Engineering)

405-41-30 ﬂﬁﬁﬁﬂﬂ?iﬂu%ﬁﬂ’ﬁﬂum@i (Management of Information Center)

ICT-YMQA-015B VIﬂﬁE]UI‘LJiLLﬂi&lLL‘U‘U Integration Test

408-35-02 IFINTINYONWALIS (Software Engineering)

408-33-06 NQLNUNUATNENNI5LTHULUTUNTU (Syntax and Semantics

408-47-09 LASIUINYINTTABUNILABS 1 (Computer Science Project 1)

408-47-10 Imqmuﬁmmﬂ’ﬁﬂamﬂama% 2 (Computer Science Project 2)

408-45-10 NFUTEAUAUAINTENGAWIT (Software Quality Assurance)

ICT-XRIL-0168 NAFDUIUSNTULUU Acceptance Test

408-35-02 IFINTIUYONAUIS (Software Engineering)

408-45-10 N15UTEAUAMANYBNAWIS (Software Quality Assurance)

408-47-09 1ATINUINGINITABUANUADS 1 (Computer Science Project 1)

408-47-10 IATINUINGINTABUAUADS 2 (Computer Science Project 2)

ICT-VWWC-017B NAGBULUSUNTULUU System Test

408-35-02 EINTIUYONAWIS (Software Engineering)

408-45-10 NFUTEAUAUAINBENGAWIS (Software Quality Assurance)
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408-47-09 LATINUINYINNTABUNINDS 1 (Computer Science Project 1)

408-47-10 LASINUINYINNTABUANINDS 2 (Computer Science Project 2)

ICT-OWDE-018B VIG]HE)UI‘UiLLﬂi&]LLUU Operation Readiness Test

408-35-02 aﬂﬁﬂﬁiﬂ%@W(ﬁLL’ﬁ (Software Engineering)

408-45-10 NFUTEAUAMNINYENGAWIS (Software Quality Assurance)

408-47-09 LASIUINYINTTABUNIAADS 1 (Computer Science Project 1)

408-47-10 Iﬂiﬁﬂ’m%ﬂﬂ’]ﬂﬁﬂ@ﬂﬁ?m@% 2 (Computer Science Project 2)

405-31-16 AHUURBANYVBITETUVETEUMNA (information System Security)

ICT-RPJI-0198 USLHUNATNIINVNNATUEATINY (Evaluation)

408-35-02 AINTIUYANALIS (Software Engineering)

408-45-10 msﬂwﬁ’uqmmwwﬂﬁm% (Software Quality Assurance)

408-47-09 1ATINUINGINITABNNUADS 1 (Computer Science Project 1)

408-47-10 IASINUINGINTABNNUABS 2 (Computer Science Project 2)

408-37-08 AUUIEINSUINGINITABUNIADS (Seminar for Computer Science)

405-31-16 ANUUBBANYVBITLUVENTAUWNA (information System Security)

ICT-WEFO-020B NAHBUSSUUAELATDINDDNIULR (Automated Testing)

408-35-02 IFINTINYONALIS (Software Engineering)

408-45-10 NFUTEAUAMAINTENGAWIS (Software Quality Assurance)

408-43-09 LUSWATUSEUU (System Software)

a a o
408-21-09 MATULUTUN TN Ty

408-24-09 NFIATILIWALDDNKUUTUNDUIT

408-24-06 TLUUFIUVBYA

408-45-10 N5UTEAUANANYBNAWIS

408-47-07 Wtoiesdaglunmaineinsaeuiaumes
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InsAm. 065-932-9255 e-mail:

56502052956039@email kmutnb.ac.th
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5. Higher Education Improve Computer Science Learning W u%agaﬁm%’u
thiduilosulgméngnavdsanladsunadns Snsimuinazuimmdngns Wamngaou
o Wanguuuunisaeu Wamnamuamii3ousazdadio taununiweonduasling
AINQAAMNTIUYONAWIS

6. Computer Science Course Learning Outcomes (CLOs) ﬁ’]‘(gfaagamﬂimaa
Higher Education Improve Computer Science Learning 11%10115U5 Uy a5 8w miun
seinisniulutiagdu maeinaenndestunisaiiswenduag uianssu fusznounis
el Wineulandanannssumdva
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A deep learning-based career recommendation system using program
learning outcomes and TPQI standards in the digital industry

Hrommarnust Mongnuck:”, Pallop Piriyasurawong:
Fing Menglkers Univensicr of Technelegy Xeorsk Eanglhok, Banglek, Thailand, scioe0si 90208 9 F email bmienboae e (K30

Abstract: This research amms to (1) assess cwrrent and foture digital industoy demands to align
academmic learning wath industry-reguoired competancies, [2) classify and malyze competer socience
curricalom components basad on Thailland's Professiona] Qualification Standards, (3] evalmee digieal
software-related professional competencies and their dignment with academic courses, (4] develop 2
decision-suppert model for career selaction bazsed oo program l=arnmg outcormes [PLO=], (5] implament
a web-kased plasform o support decision-making, and (€] evaluate the predictive accaracy of the model
Findings reveal saven kar components of higher sduearion : Improvemant in compurtar sciemce [mean =
%37), five ey course leaming owtcomes [mmean = 4.57), and seventeen PLO dements (mean = 4.51), 2l
rated zt excellent levels. The study integraced the Thai Professonal Choalification Insgtute [TPQI)
framework inte curriculiom development Dt from 200 graduaces were analyzed and mapped with
current job rales and indosoy expectations. A predisctive model wsing desp learnng was developed and
deployed on a2 browser-based platiorm Acruracy evaluation shows that the system a3ds students in
aligning career paths with gqualificatcens and helps industries identify suitable talent User sabsfaction
among stodents was high, indicating pracocl value in academic and indusirial conteses

Novwords: Ceroer decsroe-mafog procns, Domnes suipor? nedem, Degeiel manpoucer, Proffaosal pusificsion
afamderds mx dogeiel b, Proprem bomour ssicomer.

1. Introducticon

The digital technology sector is evolving rapidly, significantly mopactng both the global economy
and the fisdd of computer soence As digital wransormation reshapes the labor market, stedents in
Computer science are increasmely regoired to make well-informed caresr decisions that align with their
individieal competenoes, interests, and the dynamic neads of the digital indestry. Career decisan-
maling, kowever, is mherently comoplex and desply conseguental—affecting not oaly stwdents’ fonere
irajectories bat dlso the capaoty of mdwsiries to recruat gualsiied digtal @lane

Thailland, m partcoular, has responded to this challenge by establishing the Thaland Professional
Qrualification Instoowte (TP tr define professonal sr.:.n.-:'l.a.r\-i: and -:'Ir.'l:'l.-op Unit of Competancy (W)
frameworks Jor varicus career paths in the digital industry. These sandards cover both tackmical amd
soft slalls and provade a foundation for aligning academic cotcomes with real-world job reguirerments,

However, the decision-malomyg process for stodents often lacks clear toels or syseems thae effeconelr
Link academmic achisvements—garticolarly Program Learning Cutcomes (PLOs—with specdic carser
competenoes. hany stodemts sorogele to interpret their leaming outcomes in the context of labor
market neads, leading to 2 maismatch between academic training and employment outcomes. Withowt
proper guoidance or mtellisent decision-suppert systems, students freguently rely on oozl trends or
external expectations rather than data-driven self-assessment and industry standards.

In the context of the Fourth Indwestrial Revolotion [Industry 4.0) and the Daa-Driven Ecomomyy,
the role of higher educaton must shift towards producng digitally coompetent gradoates eguipped for
futare carsars. This reguires cornoolam reform, cutcome-based assessment, and enkanced aligrment
D 3205 iy me ssieeed, Seeidan Dagemang Sar
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with industoy competency standards. Arficial Intelligence (AT, partcularly Desp Learming (D)
models, offers promising capabilites for analyzing comples stdent data and generating personalived
Caresr recommendatons.

This stody aims o develop 2 predictive Caresr Decision Support System (COE5) that nses smdents”
FLs and aligns them with relevant (ROCs defined by TPQI in the digoral software sscior. Br
emploving Mulo-T ake] Qas=sification and Top-F Pradicton tachminmes throwegh 2 Desp Mgl Metwark
(DT model, the srseem is designed e recormmend ol oples potential carssrs ilored to sach smedent's
prodile The final platorm is implermented 25 2 welb-based tool for edurational and institorional wse,
serving not only individual learmers bet also supportng nadona] worldoroe devel opment indtia tives.

This research contribotes o bridging the gap becwesn higher sdpcation and the labor market,
emzhlmg more acoorate, miormed, and personalized carser planming for compurter scence stndents i
Thailand and potentizlly in other digstal economsnes.

2, Literatire Feviews
2.1, Deriren Supdor? St (D55)

Diecizipn Support Svstems (OS] are interactve software-based srscems desigmed to asmist decision-
malers in making indormed chodces by analvzing data and presenting actormahle insaghts Thav can be
broadly categorized intp passive, actve, apd cooperative systems. Passve D53 provide sorocoored
informaton without recommending derisions, while actmve DS generate decision soggestons bassd an
processed dara. Cooperatve DES combine humman judgrment with system-generated solutions to supoort
optimal strabegies [17.

Five ey types of DNE5 have been identified- data-driven, commumication-drrven, document-driven,
model-drrven, and knowledge-driven srseems. Data-driven DES emphamize the collecrion amd
organization of stroctured and tmsoroctured datz from imtermal and expernal souross. Thess systems
allow sers such as managers and service providers to generate goeries and analyze pattarns aSiciently
Commumication-driven DEE, by contrase, support collaboratve decision-malking by enagbling shared
work processas among roultpls st ksholders w2 web-based pladonms.

According to Alvahyan and Dhi§eexor 0] the architerture of 2 DES comprises thres components: 2
Diarabazse hlanagement System [DEMS), 2 MModel-Based Alamagement Swstem (WELMS), and 3 user
intarfare The DEMS mamges the .-rt-:-n.ge and rewseval of data, while the L-E:!..IE appli=s mathamatical
models to derive insghts. D35 are scpenally sSecitve in kandling  semi-sooctured  problems by
integrating aralvtical oeols, soch as Analyioca Hierarchy Process (AHF] and AMulti-Coteria Decson
Amnalyeic |_:|.-TCEI-'!|. , ‘b0 support complex d.e:mm—m.:h:l.; scenarios 37

2§ Coveer Diertrtcw-otnr Proooser

Caresr deosion-rmaking is a3 complex, mulr-stage process influenced by warions meternal and
external facwors. Fiedler, at 3l [4] argoe that the decsion-making process involves idsncifying
problems, memeraring dlterpatves, svalatng opdons, and implepentng solubdoas. Alvahyan amd
Dnieegdr [I] and Ammirato, et al [3] further break down ths process mio s stages: problem
idendfication, reguirerments gathering, model develppmment option analysis, decision desigm, amd
iroplemeartaton

Homan expertzs raditonally offered dhrough academic advisors, is mow being amgmented by
expert srstems and incelligen: plationms capable of evaluating arademic records and seggestme optimal
caresr paths [E] Such tools are exsential in higher sdwcadon, whers smdsnts often souggls o maoch
their inberests and arademnc achievements with realisoc caresr pptions

Theoretical jonndations for caresr decision-maktng can be @aced back to, who emphasized chree
principles: ssi-nnderstanding, Imowledge of the world of work, and logical rezsoning in maecking the
two. Contemporary models focns on self-sfficacy, expectabons, and career commitment [77,
emphasizing the importance of personalized systeems o improve caresr decision-making confidence amid
accuracy.
Eibamis dlinn Smmms il Tashielngy
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2 3. Progrem Lesraie o Goiremer (PLOs

Program Learning Cmtcomes (PLICS] repressat mezsurahle achisvements that sindents are expecoed
©0 attain upon completion of 3 degres program According to Adam 5] owbcome-based education
[OBE) shifts forws from teaching e learming by dlignmg aoricolum design, teaching strategies, and
assesmpents with specific learming owbmmes

PLO= grpically inchuie cognitive [knowledge), psyrhomotor (skills) and affective [aibooudes)
domains. Their svzligbon innvolves both dirvect methods [assignments, spdardived tecis) and indirect
methods [sorveys, graduate tracking). Tools such as ruhrics, concept maps, and portiolio reviews ars=
wsed to assess learming outromes systemarically.

Well-aliged PLO= fomrove sducational gansparency and ensure that graduoates possess industre-
relevant competenciss. Alapping FLOs 0 courss leaming owtcomes (CLOs) spsores curriciliom
coherence and supports comtmooes program improvement throogh assessment cycles

24 Thaileed Prgfessions {rolfTeeeien fuetaets (TP

TP is 2 kbey inshmrbon in Thailand's comperency-hased aducation framewark. It defines national
standards for varions professional fields, incloding digial tackmolegy, throngh 2 soruohred sigkr-leve]
gualification framework Each level opofdmes expected mowledge skalls, applicaton ontromes, and
ethica] responsibalines.

The Unit of Competency (L0OC) approach adopted by TEPQI facilitaces precise mawrhmg betorean
arzdemic achisvements and professiomal requirements This alignmment enghles oniversites o reform
curricala m response @0 labor market demands and enhances graduts smployahilicy in digaia] ssciors.

2 5. Dhigvtel ewpormer Diepelogmnes

Damiral manpower refers o prodfessionals equipped with competences in wsng, developing, and
leading digital wechnologes, OECD defines such mdividnals 2= those skilled in 2otwapaton, artficial
intalligence, blockecham, and clowd computing. Im Thailand, the demand for digital talents excesds
I00,000 per year, while only 30%: of gradustes mest the reguired professional sandards (DEFA TPOT)

The World Economac Forum [5] projects that by 2050, over 53 million new digital jobs will be
creared  glohally, while many tadioonal roles will disappesr. To bodge the digies]l skalls gap,
edoraoonal msdtrdons most smbed indosoy-aligned PLO=: and caresr ineelligence systems mio
currcnlom design and stodent advising.

Dimital entreprensarskap also plays 2 prvotal role Entreprensprs most harmess psckmology to
innovate and scale solubons m fast-changmg markers C107. Challenges such as dming, alignment of
incentrves, and teckmology imerta muost be overcome to foster inmovaton capaoty and natiomal

compeOOvensss.

3. Methodology

The research tided “4 Dissn Legming-Based Decision Support Sysoem for Caresr Sslecton Using
Computer Science Cioricnlom Learpmng Chricomes Aligned writh Prodessional Chalificaton Stmdarms in
the Digital Indusos” adopts 2 Fesearch and Develppment (Ao methodolegy. The approach
comprises six detailsd phases, integratng gualitatve and gquandadve soateges o snsurs indosory-
aligned and data-driven model developrment

Phase 1: Analysis of Corrent and Pomre Wesds in the Digata] Indesory. This phase aims o explore
current demands and futore gends of the digieal workforce The followmg activicies were condncbed
Lireranore Feview: Extensive examington of relevant theones, concepmal frameworks, and global
trends related oo Al Indostoy &0, and digits] ransformation Sakeholder Ergagement In-depth
interyiews and survers were conducted with digil indwstory practidomers, smplovers, and
entreprensirs o idencfy required competences Hesds Syndeecis- Findings were organized into a
competency matric that reflects ey slalls peeded in fofore digital jobs and serves as 2 foonmdation for
aligning curricala with labor market expectatons.

Dasimne dimiian Smrses dnal Tashaninzy
IFEN aToerand

Ful 3, Mo = LITI-LT00, SO0

Falal QP SRR T T PPl 5
D30T by fe dstred, dawidas Laseaag Do



137

Phase & Comiculum Analysis and Coarse Mapping to TP 2andards This phase evaloates the
extent o which Computer Science corriculum aligns with Thaland Professions] Chalification Institote
[TPQI} sandards. Course (lustering: Sizey courses wers categorized by dommin and tackmical
relevance  Standard Maiching: Each course was mupped agzinst the TPN's “Software and
Applications" UOC framewerk Expert Consultaton: Four digital career paths were selected (Srstem
Developer, Software Engineer, System. Analyst, Tester), and interaews with & seasoned professionals (2
pe=r rale, 210 vears expersence) validated the course- 10 08C dlignment.

Phase 3 Evaluabon of Course—UCT Conformance This step ensures comtent vabdity and
competency matching, [nstrument Vilidation: Five sxperts reviewed asssssment questonmaires oo
confirm item accuracy using Index of Ieem Ohjectve Congruence (10C) Instrument Refinement: Basad
o fesdback, the tools were revissd to more accurately reflact industry-requirad knowledge and <kills.

Phase 4: Deep Learning Aodel Diesign for Career Dedsion Support. A desp learming framewoark was
constructed to model the relationship betwesn academic achievements and suitable caresrs. Data
Aggregation: Historical learning data from I00 Computer Sdence dlumni, including oourse grades,
current employment, and caresr paths. Aodel Stnectare

Input PLO data, mapped competences, job roles, and expert feedback

Processing: Feature selecton, encoding, and training wsing Recorrent Neural Metworks [RINH L

Evaluztion: AMods] performance assesssd throogh Condinsion hlatrix, analyring accoracy, predsion,
recall, and Fi-score.

Zabeholder Input: Stroctured imtervdew instruments captured system requirsments smd validasion
paines

Phase 5: Zystemm Immplementation and Interface Development After validating the mose effactive
model, the system was implemented Technology Staclk: Developed wsing Prthon (Flask), HTAL: /G35,
and JraSoript. Backend mtegrated with AiyS0L database Aiode]l Traiming and Integration: Orver 1,000
PLO-labeled records wers nsed for model traiming, with ressiles smbedded into the syvtem [ser
Imterface Design: Created an inodtive, web-hased dashboard enahling C2V upload and personzlizad
caresr predictions.

Phase & Mode]l Testing and Perdormance Verification. Thas phase validates predschion acouracy and
real-world readiness, Test Dataset: 300 current stodents’ records were collecied to sioulate regl-time
predacton. Algonthm Companison: Varouws models (e g, RN, DEI, Decision Trees) wers tested and
benchmmarked using Confosion Aatrix. Performance Memics: Assessed wsing pregsion, recall, accuracy,
and F1-score The Hghest-performing model was selectad for finzl deployment

This comprahensive methodology enmores that the propessd system is mgorously ot validated br
experts, and dligned with actual workforce demands in the digital ara, sopporting both persomalized
l=arping pathways and retonal-level worldorce development planming.

The stsdy on the analysis of the Compater Sdence curriculum components show that the coorss
grouping aligns with the professional qualification standards in the digital industry, The stedy reveals
that the curriculum is souctured to ensure that students acquire the pecessary knowledge and sklls
required in the digatal sector, in accordance with the prodessional standards for qualifications in the
digital industry, The courses are systematically categorized to address both fundamenta] knowledge
arsas (=g, programming, algorithms, data structures) and specalized areas relevant o the digial
industrs's needs (e g, cybersecority, data analy=s, software development]. This alisnment enseres that
graduates are aquipped to meat the evolving dermands of the digital ecoromy.
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Computer Science Curriculum

Basic professional subjects

Restricted Electiee

Elective

TPQI Software and Application

system Developera el Programmer

Software Engineer

System Analysis

Loftware (Tester)

Fapure L.
Grouping br subies greup svpe of Comguor Soones comioulom witk Digimal [sdusory profordenal beamck, Sciteare and
Applicrion brameh.

As shonm in Figure £ The Compater Science curriculum at the Faculty of Sdence amd Tackmology,
Rajamangala University of Technology Suvarnabkomi, was analyzed through in-depeh mterviews with
five experts to group the subjecis according to 14 ctegonies, as follows

Fimdamentals of Programming and Data Sooctores This incledes findamental conosprs in
prosram development, basic programming skalls, and concepts related to data sbectores ussd in data

processing

2.1 Mgl Approard

The development of 2 decsion support system modsl wsing deep learming for caresr choice is
Soence curricum according to professional qualifction sandards in the digital industry. The data
collection for bullding the mede] 15 divaded into two main parts:

Collerting the Learming Chricoames of the Coomiculum:

Analyze the factors that s=rve as impaots, inclesding the courses, competencies, professional
gualifications, and acadermac performance This step imolves gathering and evaloatng the relevant
edocational cutcomes that align with the slalls and knowledge regoired by the digital industry.

Collacting the Cormrent and Fuoture Needs of the Digitl Indostry:

Swrimni e Sermes ama Tasdardngy
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Gather information on the needs of the digital indusoy Stom companiss, orgamirations, and
entrepreneurs that wtilize digital indosiry servipss This includes idenofrmg the reguoired skills,
technologies, and expertise for the current and fivtore worlforce in the digital mdustoy, helping w
ensure that the cornicolom cotromes maerch the markes demaniils,

This comprehensive data collecdon will enahle the develppoment of a2 model that supports deosion-
maling for caresr choices, ensuring that the leaming outcomes from the curpodom align with the
industry's weads and axpectations.

Flgn.r-:-l. shows this 2 mods] 15 desagn of the deep learning-based decision support system mode] for

, nsng the learning outopmes of the Comporer Science corricelum according to prodessional
qtuliﬁ:uunsnni::d:m the digital indostry, consists of & main mediles:

Higher Education [Improve Computer Scence Lesrming This meodule provides input data to
irmarove the curriculum after zssessing the ootoomes. [t involves the development and management of
the coriculom, enhancing content delivers by instuctors, improving teaching metheds, developing
student quality and graduates, and aligning software gualicy with indusoy s@ndards in the sodtware
industry.

Cormpurber Sciemos Courss Learnang Ontcomes [(CLOs: Data from the “Higher Eduration Improve
Computer Soience Learning” module is asad to opdace or develop neceszary courses in alignment with
current needs. This includes developing courses related to software creaton, mnovation, and emerging
entreprenesrs to mest the requirements of the digatal industry.

l— P

Fapure 2.
A medel of Th: Deoxes-Making Procen Supoors: Syaoes wish Decp Lesming For Carocr Selection uesg PLOw in Compuner
%cicncs Ellowsd TP

Program Leaming Chetcommes (FPLIOsE The curricelum and coorse development process must alizn
with the software mdusoy. This irrrolves cooperation with indosiry stakebolders, labor market analysis,
and orderstanding industry needs. The data analysis in thas step includes

Bramsiorming:

Analyzing the knowledze and skills reguired open completion of the program.

Identifying desired personalicy traits
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Analyring the understanding and application of softwars developrment processes in the softorare
indestry

Prompting ifelong learning among students

Cogmitrve Level:

Analtyring TPLH requoirements and labor market mesds.

Planning comtent that aligns with the set standards and crovsria.

Idenrifying dhe sperific goalities that stodents should possess

Feormulaticn and Validicy Crateria:

Ensuring course sandards and cotwomes align with professiona] gualfications.

Defining PLO= that mest TPQI standards and marbet demands, fornsing on software nowledge
and application skills

Mezsuring kmowledge and skills levels across professiona] digital industry fislds (Level 5, 4, and 5],
ensuring they correspand to the axpacted student ontomes.

Observable or hleasorable:

Evalating the owtcomes at each level (3, 4, and 3} for digitl indosoy professions and softerare
development, snsoring they mest the sxpected skills and mowladgs beoyvels

Collecting ferdhack from soedent supervisors and professionals

Gathering feadback from emplopers of gradustes to enkance contmomes Toprovement

Encouraging saxdents ©o recognize the importance of lifelong learnma,

Cormiculum Analysas:

Liseening to fesdhac: from indusory mentors and professionals for corriceluom improosment

Analyring and adjuzsting the curncdam. oo meet cerrent indostory and market nesds.

Presentmng PLO: to acadermic leaders, course directors, and instructers for feedback and further
refinEment

Thai Profeszional Qualdication Instisepe

This module focses an the specific caresr pachs within the digta] mdusoy, partdoolarly m softerars
and applicaton felds.

Feor sach profession, competency anits are identified and amalvzed o set standards for producing
gualified graduates aligued with mdusoy needs.

This oomprehensive model integraces comicolum development, indosoy  regoiremenes, and
prodessicnal qualiicaton standards wo support caresr decision-raking using desy lagrning technigues

4, Results

The symthesis of sody and amalwsis of the corent and fictore nesds of the digita]l mdusoy is
developed from am analysis and syndhesis of related concepts, theorizs, rassarch m-depth mtsniews,
and survers on the needs of companies, orgamratons, and entrepreneurs in the digital mdesoy. The
aim is to synthesize 3 concepan] framewark by revdewing docaments and research related to deosion-
support systems with desp leaming to choose caresrs, hased on the leaming outcomes of computer
sciemos programs acoording o the gualifications framework in the digeal mdosory.

Ip-depth mterviews amd surveys of compamies, orgamiradons, and sooeprensors in the digial
induestry are condected to collect data for analy=s, idendfying the shills and needs chat should be
erhanped for suxdents W computer swience programs, Mo alignoment with professional goaldications
standards in the digitl indusory. The data is then symthesized o derive meaming, componsnts,
processes, and other relevant mifcrmaton The collectad and synthesized data is organized im a2
Lteranre review format, nsng documents and related research, and presented in 2 syntheszed @hle

£ Rerdi o the grathen of the sudy ond enefiair of the needs g the eorent mﬂumwﬁ_nm LA
The ressarcher stodied doooments and ressarch related o Decision Support Systems "EIEE amdl
syatheszed the process 25 shown in Tahle 1.
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Tahle 1.
Eeaulon of pvmthegy of docnion sogpert aymem. ; ) ;
oax L L L L B TL
ot ] il tl il el a] e
1. Szone of Svaem
L8 The carcer demmoz~maang procor imvalaee the cvaluacon of irdermenoes. I | |
¢ | R | o | R
Ld Accurac and clesr tnformacicn [ 1 [ 1
o LR
£ Funcoon
4.8 Fawcrmal facoors | |
IEREAEAESESENES
1.4 [mcrnal facmrs
- - - - - H - -

Tahbl= 1 syrchesis of the decision-support syvbem reveals foor factors:

The decision-maling process in caresr selection mvolves datz evaluaton, termatve analysis, and
choosing the approprizte path Acoorate and clear information enbances the chances of maling betper
diecizions

Extermal factors, soch as the econpmic sitwrton and job market conditions, milosmce carser chosoes

Internal factors, such as personal interesis and ahilities, help in sslecting the most sintables canssr.

#.5, The Remltr g Syutheremr the Coveer Dertrion -Mrtsng Precen
The researcher studied relevant docments, research comcsrning the Caresr Decision-Alaking
Process, and symthesized the proosss,

Tahle 2.
Eealon of pymthegy of Carer Desixice~2alking Frocon

Carzer Becamon-Makizs Frocem
En e e e I
| = & = m r| =
ol = @A wm @m m o @m =
U ) S ) S )
1. Zzone of framem
L.L Th: exrecr desimon~making proceaa mrechaer t=e cvaluanen of smformamen. | | | I | | 1
N AR

L4 Accorae and cleyr indormacon

x
%
.

.
Hu
-

i Funcoon

1.1 Exscrmal facmre

2.8 [=zzrra! Scmrn

Tahble 7 symchesis of the Career Dieosion-AMaking Process reveals four factors:

The caresr decision-making process imvolves evalting informacion, analyring altermacives, and
selecting the most soitable path Having aoorace and dear data moproves the chances of making better
dscisions

External factors, sach as the economic Stuaton and job market conditions, mfluence caresr choices

Internal factors, such as personal interssis and ahilites, help in choosmg the approgrizte carssr.
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4.3, The vl gf Symthenicsnmr the Leoring Cotoomes g the Curriowhom
The researcher condoceed 2 stndy of dociopenes and ressarch relzted e Program Learming
Cutcomes (FLIC) and synthesized.

Tahblc 5.
Eealon of pvmahegx of Pregram Loarning Ousccmsn I o )
Pregram Learning Oretes=en s e . B |, ()
W = W om m| W =
N =) S
|. Sondard
L.t Beflecoon of Ezcwledps and Skels
' I
L3 Axcrxment and Improve=enc 1 1 1 l
A o

& Dwvelopment Hle

2.1 Ferm on Indusory-Relocan: Skl

2.4 Trairezsr in ow Technolopies =md Problem-falu=e

Tahlz 3 syrthesis of Program Learning Ouwtommes (PLOs) reveals foar key factors

Redlection of Fnowledge apd 3k6lls The learming owtcormes of the program should reflece dhe
Enowledge and =kills chat stodents gain through thedr stedies This ensures that graduates are wedl-
eguipped with the competandes required for their professional roles.

Aszeczment and Improvement: The evaluation of lerning ontcomes is essentdal for refining the
curricalom to mest the avalving demands of the market Contnoors assessment helns identify gaps and
cpportmites for improvement in the educational process.

Fooes on Indusory-Belevant Skills: The program shoold smphasze tee development of skalls dhat
are essenpal for workmg m the diginl indusoy. This incudes 2 sirong foundaton in digieal
technolpgies, programmoing, and related fiedds

Traming m Mew Technologies and Froblem-Zalving: The curricolom should melode traiming in the
use of new techmologies and efective problem-solving eechmigoes. Thas prepares stsdents to address
real-world challenges in the rapadly changing digital hndscape

These factors collectively snsure that the program digns with mdusory pesds and adeguacsly
preparss stndenes for sucosss m the digital sector.

%4 The rouly gf gretkenzoes Prgfesicns] QuolpTretion Stowdordr s Digtel Tndusry

The researcher simdied doruments and research related o the resoles of professional qualificaton
standards in the digital industry (Professional roalffication 3aedards in Digitl Industry} and
mynthesized the process as shown in Takle 4
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Tahlc 4.
Eeaulon of wvrnhegs of Profoazicsal Dualificaen Smanderdy in Dhgial [ndusory
Profzmrional (Juasficarion Stxndards in Dagical Indoserr N N N T S e e
= o= ] = -] ] — ™
) = = - - M) I
i, The imperosee of mandsrds
1.4 iy famuremer tn Werkiores
o o o o A
1.2 Aligmme=s wt [=dunry Xesd
+ < < o E A
4. Develogme=s and ingeocement
&1 Cemstruom Decelopemens md Adagyorsion
o o o o
& & 3mlctoldor Immhromomte
+

Taklz 4 swnthesis of Professional (haliicaton Standards m the Digitl Indusoy (Program
Learnmg Qutcomes) reveals foar key factors:

hmlity Assurance m Worlforce: Professional qualification standards play 2 vital role in cerofying
the guality of the workiorce in the digital induesery. By establishing cegr standards, they ensure that
individils mest the reguired competency levels for specafic roles in the sector.

Aligmment with Indusiry Mesds: These standards help emplowers identify candidaces with the right
=kills and gualffications that align with their requirements. This ensures that professionals entering the
digital indusery are well-prepared and squipped with the nacessIry expertss

Contnuooes Development and Adaptaton: As technclogy evolves rapadly, professional qualifcton
standards should be comtmoowsly developed amd opdated. Begular reviews and revisions of the
standards emsore that they remain relevant o the letese technclogics] advancemsnes and indusoy
trends,

Eakehelder Invohvement: Involving variowes stakeholders, including sducaromal insttorions,
industry experts, and policymakers, is crudal for creating and maintamng professional qualiicaton
standards. Their participation =nsares that the standards reflect regl-world industry needs and are up-
to—date with the current demamds of the digital sectar.

These factors collectvely highlight the importance of maintanmg professional gqualiicson
standards that not oaly ensure worldoroe readiness but also adapt o> oagoing changes in the digiel
lLamdscape.

+.5. The revuits gf gratiesicrer Computer Sofewer Studerr

The researcher has stndied docoments and related ressarch on the owtcomes of Compnter Sosnce
students and symthesized the process as follows:

The synthess fornsss on idenifving ker factors that contriboee to the sxpecied leaming outoormes
for stdents in Compater Sdence programs. This incledes the development of crtcal thinking,
problem-solving, techmical =kills, and the ahilicy to apply theoretcl mowledge in practcl sstbngs
The propsss mvolves ensuring that smdents are prepared ;o0 work efecdvely with emerging
technologies and are capable of comtributing o the digitz] mdwsery.
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Tahle 5.
Eeauloe of svmihogx of Compeier 3cionee Sruderm. . .
Comgaicer Scicace Soedient ,:-I E‘ E\-I E‘ ,:-I E‘ ,E-I ,3-'
1. Regaircd 3killa -
L1 Pracncs] Exporenc: tn Boal Progecs
o o o o
L3 Deverae Carcer Pk
- o o
2 Caresr Oppemonizer ) ) ) ) ) ) )
2.t Righ Demand far Warkizre I T 0T T T T T 1
o o o o
14 Cenonucur Profoasicsal Dovelepmess I I I I I I I 1
£ || L

Tahle 5 synthesas of Compater Sdence studants’ outcomes revealed four key factors:

Practical Experience in Feal Projects: Gaming kands-on experience through real-world projects
significandy enhances expertss m the Seld. This practal training allows swmdents o apply ther
theoretical knowledze and develop the skalls required to snoceed in the indusery.

Drrerse Career Paths: Students in Computer Science can pursee 2 wide range of caresr
oppTtubes, soch as software enginesrs, data analysts, or cybersecuncy specialists. This versatlity in
career options reflacts the broad applicability of their skills

High Demmand for Workioooe The demand for professionals mo the digital industry, particularly in
fields related to Computer Science, continues to be strong. This high demand crest=s ample job
ocppoTtmites for graduates.

Conmtinoois Prodessiond Development The fast-evolving nature of tachnelogy requires Comprter
Soence graduztes to engage in lifelong learning and professiona] development to stay curTent with
emerzing trends and advancements in theair respective fisds

These factors collectively demonstrate the mmpertance of providing stwdents with a well-roundsd
edoration that misgrates both technica] skills and pracocal experisncs snsuring they are well-prepared
to evter 2 growing and dynamic job markee

.6 The royults gf grathesseieer Diovtal Mowpomrer

‘The reszarcher studied documents and reszarch related to the patcorees of digital entreprensrs
This synthesis focusss on the key factors that contnbute to the soccess and growth of entreprensors in
the digital mdustry.

Tahlc &
Keaulo of ayrhesy of Dipral Marcower. ) ) ) )
Dapical entrepreacesy o E‘ E‘ E‘ E‘ E‘ E‘ E‘
PPl B () e B P S
1. Crrgwes oremda
L.L Esmihicant Kol in Dy == Teceomr T | [ |
| o ¢ - - o
L4 High Grewts Pommcs [ 1 [ 1
e # |4 o

& Cralemgrey and cpporurence

4.1 Compesidon and Adagodilicr
S o & & o
1.4 [zrovanen and Adogcen of New Tocznologica

L |

Takle £ synthesis rasples regarding digita] entrepreneers revedl four ker factors. Sigmificant Fale in
Dimving the Ecomomy: Dagital entreprensurs play 2 crwcizl rols modriving sconpmic growth m dhe
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digital age Their ability to rapidly and ficdendy scale seraces and products malkes them mtegral in
transforming the global ecomormyr on 2 large scale

High Growth Potentizl With rapid tecknological advancsments and comtinooes development in
digitzl sactors, entreprensurs can capitalize on smerging opportonities, contributmg o signdicant
growth in the digital indnstry.

Competition and Adapeability- Entrepreneurs m the digital space face mgnificant challengss due to
high competiton and the need to adapt to constant changes These incdude techrological shifts and
changing consumer behaviors Adapting to these changes is vitl for mauntinmg competitve
advantaze.

Immovatden and Adoption of Mew Technologies: The zhility to innovate and leverage new
technologies is essentzl for driving growth ,m the digital indesery. Udlinng teckmologies soch as
artficial intelligence blockchain, or cloud computing can enhance business effidency and expand
market reach

Juocess in the digital markst requires creativity, adapeabdity, and the effective nse of cutting-sdae
technologies to mest corrent market demands and conmumer nesds.

The results of the assessment of model by nine experts are presanted m Tahle 7

Tahlc 7.
The svalumes 3 mosdel of Decaice-Making Procos Sugpert Sraces with Deep Leamning for Carcer Sclesmion ming PLOw in
Compaser $oicnce felowed TRII.

Arpcament list | Meam | 3B, | Opizmdcax
. Highor Tducmen [mgrov: Compunr Soemee Loarmeng

1.8 Devclapmens of the poolzagcnal sonscet in Compomer Scionee | 4L 5 Ezrellems
4 Curmcules manspomens: HE ] Ezreliems
1 4 Comsent deleery By inaorucoers | s 000 | Emccilems
i 4 Tescking methods | wER | osd Ezreiiems
15 Cruzlezy of mudeney and graduscer HE [ Ezrelems
14 Sofrware guality aligned with the scfrears mdumry | wER | osd Ezreliems
1.7 Curmeculen imgrecemen: aftor zmcaning oo +7E [ Ezreliems
Sheral evaluscen reaule |4k | 28 | Eseellems
1. Compuner Scemee Courss Leuming Chascomen (0 ) ) )

i.1 Updas=er nocoasary cooreca L ATE | e | Ezccilicns
i4 .!..l.gnlng:-h::urn:a.u:n with sofraare develegomesa | wER | osd Ezreiiems
4 Innovacen ceamon 75 [ Ezrelems
24 JPIW SNITEOINEROTE 1 .5 | L | 1 Ezreiiems
i+ Addramng ths necdy of she dipied induaor | aon ool Ezreliems
Sheral cvaluacon roault L #ET | 2Ea | Emellems
3. Program Leamning Cuscomen (PLON] ) ) )

5.0 Analvsm ef knowlzsee and wnlls necded cmon grademos +.5E [T ] Ezrelems
54 Analvsm el required scft akilla L ETE | oA Ezreliems
34 Undonzznding zrd appiving wofrware developmess procomes i the scfowars smdury _wER | osd Ezreliems
34 Premesmg Liclong lewming swarcnca amome soudems L ATE | e Exrellems
53 TPLH and laber markes requmenenoy +5E [ ] Ezreliems
34 Planre=g comsent thas algma widk somdards a=d crncna Takd | 088 | Exmcciloms
5.7 Dehirezg spocSc sudern gualizen | aLE 238 | Emeellems
54 Allpmung wizh profoamossl gueldomioza ro=darde | 45 | EE Excellems
5.3 Dchremgr FLOw thar meee TP arandards and Ssar marks: demamds +.5E [T ] Ezrelems
5.50 Mcasoring :l.]-:l:n::- krszwledps and skl woroer levels (5, 4, 2nd 57 +TE 2™ Excelle=s

3.1 Ouscome dmmmern wizh prokaecnal geldcomeoza m che :Eg:l..l. nduaory amd | 463 [T ] Ezeeliems

mfrwarn: develagmern

5.93 Foodback Som scadent sugorcnor a=d peoizaecnals | wEE | 0TE Ezccilicss
5.03 Fesdback Som emplovers o gradusee L ETE | o Ezreiiems
5.0+ Fromoong I2clong loarnmg awarcnean +.5E [T ] Ezrelems
3.95 Analvrmg and impreving tio cunriculum bascd on foedback L ETE | A Exreiiems
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Axpcpsmeat list | Mezz= _ 2D, | Opizicaz
5.87 Frescncng FoOh Sor foodiack from sdminneracors, fazuler, and tmasruccmn [ 478 | gae | Emecllons
Chveral evalussen reaul +EL | Ol Excele=z
4 Tk Prefeancnal Chualibicacen Insoses “TROL ) ] )

4.8 Snabelisy of compeicney unma | wo | ooa | S | —
+4 Frolfcamens = 2o digznal andusory, seftware and smphicanern _4EE | 0.5E | Ezoclemz
+3 Doo for curnicslum improveson: (@b | ol | Ezocloms
Sheral evaluacon reaule [#86  [oar | Ezccllen:
A= cvaluzcen mauin | 4ER | e Ezcellems

As listed im Table 7 the resolts of the assessment of evaluation results of the desp leasrming-based
decision support systemm mode] for carser selection, using the larnping outcomes of the Computer
Soence curnicolum according o professional qualificaton standards m the digial mdusiry, indicate
excellent overall performanes (Alean = £.55, 30 = 0.24). The evalaton by each module is 25 follawes:

Aipdule 1- Higher Educaton Improve Computer Zcience Learming: This module, foczsing on
curridlam and career development in Compuoter Science, was rabed excellent Fey aspects incdeded
prodessional comtext development Mdean = 4.559), curricolom mansgement (Aean = 5.00), content
delivery [Mean = 500, teaching methods (Mean = 4.538), stwdent/gradoate quality (Mean = 5.00]
software guality alignment (hfein = 4.5%), and crnculum improverment [Mean = 4.75).

Aipduls 2: Computer Soence Course Leamming Crotcomes [(CLCksE This medile, centersd on
updating coursas for indusery needs, recsived excellent atings. Evalnaeed areas were opdatmg courses
[Blean = 478}, digning cwricdom with software devdopment (Mean = 4.55), inrovaton creation
[MIezan = 4.78), new entrepreneurs (Aean = 4. 25), and addressing digital mdesoy needs hl=an = 5.00]
Module 3. Pn:lg;nm Learning Cutcomes (PLOs: This module also ackisved sexcellant ratings across all
evaluated aspects- kmowledge slalls analysis (Aean = 4.53), soft skills analvsis (Mean = 4.75), software
development application [(Aean = 4. 28], lifelong leaming promoton (Alean = 4.73), TP labor market
requirements [Alsan = 4.53), content planning (Wean = 4.55), stodent qualites (hls=am = 4.53), course
standards dligmment [Afean = 4 55), PLO= definition [Mean = 4.25), Imowledze. skills megsurement
[Blean = 4.75), owtcome alignment. | (Mlean = & 85, student supsrvisor/professional feedback (Mean =
% 56), employer fradback [hizan = 4.75) ]|.E='I-:In5 learning promotion (Aean = 4.53), curricalum
immprovement (Mean = 4.75), aunicolum adapiation (Mean = 467}, and PLOs presentation [Mean =
£.75).

Mopdule 4- Thai Prodessional (ualfication Insdoete [TPQI): This moduls focusing on TPO
integration, was rated excellane m 2ll areas: competency anits switability [MMean = 5.00), digital industre
prodessions (hdean = 4.53), and dyta for curriculun improrement (Al=an = .00

Crverall resples indicaee that the model whick mtegrates corriculum developmment, industry needs,
and professional standards, has been assessed s excellent in 2l key areas.

+.7. Predirtve Bralveson gf che Coreer Dertnon Suport Syrtem

The evaloation of prediction accoracy aims to detsrmine the effectvensss of the developed desp
learping—hased system W recommending soitable caresr paths for smdents based on their academic
learning outcomes. The evaloation process is seructured into foor main components: data praparation,
aocuracy measurement, algonthm commparison, and pilot testing with a2 ample groop. The detadled
methodology is as follows.

+.7.1. Dote Prgperation ons Syt Medebing

To create an e=fective predictive modsal, the researcher collectsd stetstcal datz on 200 Compater
Soience graduoates. The data included:

Learning cwtcomes [Program Leaming Cutcomes - PLOs)

Course completon records and commesponding grades
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Employment outcpmes sich as coorent job positions, transtions between jobs, and jobh changes post-
graduation
Eack coorse in the curriculum was mapped to digital industry professional commpetencies under the
Software and Apgplication domain according o the Thai Prodessional Qualification Insduste (TPQT)
stamdards. These mappmgs snahled 2 classafication of sodents’ academdc profiles in aligrment with
relevant digital accupations.
The systen mnput comprised the following:
Learning owtcomes from the &5 curricilum
Competency mapping resalts from TR
Indusory demand data obtamed through emplover sorveys and in-depth mterdesrs
These datasets were processed and normalized ints 2 mackme-readable structore o seree 25 mput
featares for the deep learming mmodel

Jiztribaatior af job Aodes in Datsset
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The modal's affartivensss was evaluzted wsing standard predictve performance merrics, including

Precision: The proportion of correct positive predicrions

Racall: The proporton of actm] postves correcdy identifiad

F1-Zcore Harmonic mean of precision and recall

Accuracy: The proporton of ol correct predictons

Comfirsion hlatriz: Used to present trus positves [TR), false positives [FF), true negatives (T}, and
fals= negatives [FE)

These metics dlowed for 2 nuanced understanding of the model's ahilicy to generalize across
different sodent profles

Mpdel Architecture and Comparative Parformamce Analysis

To implement the career prediction sk, the stwdy otilized multple mackine leaming modsls with
emphasis on desp laarnimg tackmiquees. The following cutlines the architertural choices, implermentation
details, and comparatve evaluation:

A Ald-Layer Percepmon (MT.E) with TensorFlow

A Desp Newrzl MNetwork [DNE) was constrocted using 2 AMuld-Tayer Perceptrom (RILE)
architecturs immlemeanted in TensarFlow. The ker components of the model include

Two Hhidden Layers: Each fully connected and followed by Rel 1l actrvadon
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Dropout Layers: Applisd after each kidden layer to prevent overfitting (with dropowt race of 03]

Outpet Layer: A Softmax activaton was usad to handle mult-class classification, mapping stadants
L0 LArget caresrs

Loss Fumction: Categorical Cross-Entropy

Optimizer: Adam optirmzer

Evaluztion Metrics: Accoracy, Precision, Recall, and Fl-score, with detailed reporting throogh
Confosion Matrx and Classification Report

The model was wamed and evaluzisd wong stratdied train-test splitting, and performance was
benckmarked agzinst other classical mache laarnimg dlgonthms

E. Comparative Elodel Performance Evaliation

Three models were evaluated based on identical datasets derived from stsdents’ PLOS and
corresponding career labels:

Deep Meural Metwork (MLP-based)

Random Farest Classifier

HGBoost Classifier

Eack madel was trained wsing the same faatire grace and test datasst to ensare a fair comparison
The following summarizes the resalts:

1. Accuracy Commparison

The ZGBoost and Random Forest models both demonstrated superior accoracy, pardcelarly
effectine on small and keterogeneaws datasets

Th= DN (ALP) perdormed reasonahbly but was more sensitive (o the quanticy and distritmtion of
data

A visial] bar chart was gensrated to display the comparztve accoracy across 2l modsls (Figure 5]

2. Performance of XGHoost

HEBoost achieved the highest overal] precision and recall, particelardy excalling i the classafication
of the Software Enginesr rale

Thea F1-score for Software Enginesr was kighest ammong 311 roles.

However, there was noficeable confiusion bepwesn Tester and System Analyst possibly doe o
overlapping competency pattarns in the ingut data

3. Performance of Random Forest

Random Forest showed balanced performance across all career dasses, especially for roles with
larger repressntation m the dataset

Its flembility and robusoeess v moise made 1t suiable for small o medioe-szed sdocabonal
datasets.

It performed well in dassifying System Developers and Systam Analysts accorately

€. Conclosion from Model Comparison

Thea best overall performancs was achieved by & Boost, followed closely by Random Forest

The MILP-based Desp Neural Netwrork remains 3 promismg maodel boe regoires hrger datzssts and
potentizlly additons]l feateres such as stedent behavior patterns, evtracorricular activites, or soft skalls
to reach its fill predictve capadicy.

The ensemble-bassd models (SGBoost, RF) are preferred in dats-limited scenarics, while desp
learning models offer better sclabidity for futare expansion
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Fagurc .
Eompariann of Meode] Accuracy uning Fi-Scooe for Carcer and Compemney Prefenon.

+.7.5. Comparative deafyer ¢ Predugion Algerithrs Medel comgarson
Auleple algorithms were tested and compared using the same datzset to identfy the most acoorate
model for the task Thess mcluded:
Digzn Mevral Heatmwarks (DI with Recurrent Meeral Neeworkes [REI) architactore
Random Forest Classifier
ZHoost Classifier
Eack mode]l was ained using the sames set of 1000 PLO-based oammg records. The evaluation
uzsed 2 separate testing dataset of 500 records from corrent CF stedents. Each algorith's output was
assessed 2 confusion matrices, and comparatce resalts wers presented to identfy the highest-
performing method.

+. 7% Frint Terfrz with Real U
Tovalidats the modal's predictve power in 2 real-world satting:
A prototype web-hased platform was developed, anabling stsdents to uplead their academic profilas

A group of 30 CF students tested the system by inpetting their learning records

The system retarmed top-3 matched digital caresrs based on thetr PLO profiles.

Fesiback from stwdents and mdusory partners was collected

Resples showed that the system achieved an average prediction accuracy of approxmately 50%, with

higher accuracy ohserved for stodenes with complete and aligreed academic records. The discrepancy in
prediction accuracy was mainly dos to personal career preferences diverging from academic srengths,
bighlightng the importance of mcorporating wser intent dongside l=arning cutcomes in foture versions
of the model.
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5. Dizcnssicn and Conclosion
&5, dwmhoiy of Coorenes ovd oot Xaad) v gl Dol sty

This sactiom analyzed the dymamc and rapidly evobving landscape of digitl mdusory workforce
requirements. As tackmology ransitons intemsify, it is necessary to produce graduates wich specialived
=kills and adapeability. Corricula shoold ermphasize both hard and sodt #kills comprebensvely.

From the neads assessment conducted with companies, orgarrations, amd digitl snorenrepeurs, the
industry axpressed high demand for lene in software development, big dara analyrics, crbersaruricy,
and areificial intelligence (Al Thess repressnt sssental skalls for dee digital sconomy. Furthermors, the
dereand kdghlights 2 shift in oocupational oends, which call for mot only deeoretcal knowledze bot also
practcal application in complex scemarsos. Sklls swch as teamwvork, oitcal dhinking, anmd effectve
commumication mast be embeddad in higher edomtion

Ei-3 Emmhmﬂm;&am:i:abmm Crompreteray Mo
courses and program leaming catcomes (PLOs) with professional competency standards

[HOC) emzhles anriculum aligament wath worldoros damands. Such aligrment offers clearer academmic
guidanos jor smdents and strengthens the sfnrrbion sywbem as 2 whale

In the Computer Soemce cormiculum, grouping of coursss bassd o their ralevancs oo professional
competenoes ansured coverage of ker skills, inchuding programomng, system design, amd softoare
iroplementation The reapping confirmed the corricelum’s capariey o support professons] readinsss.
This alignment faciticares afertve mudance and soppores development of personalized learming systems

and career support pladomms.

5. Degpy Leavurwe Mg o Coraer Dacisicn Supdort

The developed desp learming model gos=s beyond basic datm interpretabon—it identdies desp
relationships among fertores, resoltmg m accurabs and spstaingble Qresr snggestons.

The mods] was traimed on data from 200 Computer Science graduates, incloding coorse records,
grades, and ampleyment cutoommes. Evaluaton showed kigh predictive accaracy (over 55%) and sooag
recall scores, validating the medel's abilicy to recommend saitable caresrs.

These resules condirm the model's applicabilicy in real-world caresr counseling and ies potantial for
further enhancemane
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S Jyrbem Developrneet gmd Ulker Feedbart

The system was deployed 25 2 webh-bassd application for ease of acpess. Posidve feedback from
students, faculty, and indosty professionals haghlighted the system’s usability, darity of
racommendations, and rale m enkanrcing self-awarensess

Thiz demonstrates porentml for broader adopton in academic insonrbons o personalize learming
and career pathways

5.5, Rerearek Surmmary
551 Dt owud Syrtem Strurtorre

The research established 2 stroctored mapping of PLO — TIOC — Carser bassd on national
professional standards (TPQTL Academic data was transformed mto mackine-readable vectors wsing
muil ti-class and multi-label renressnaons

559 Dhegy Leorming Winde! owd Pogtrmonne

Experiments revealed that malt-labe] dassification wsing Desp MNeura] Networks [DNN) performed
beetter than multclzss cassfication. The DI molt-1akbe] model achisved 2 Miore-F1 score of 0,65 and
a Top-5 Accaracy of 57%, showing strong performance I pradicing multpls competancies.
In comtrast, DN muld-cdlass yielded :0.2% acouracy—modarate bat reflective of the complexity in
predictmg 2 smgle career. Random Forest amd 22GESoost underperformed compared to DN in mool -
label scemarios.

.55, Haol SDatem (oo

The svstem was implemented nsmg Flask as a2 web application. A t=st with 30 sosdents revealed
that 0% agresd with the system's career sugmestons, whils the other 0% cited personal preferences or
unlisted career grals, mdicating the nead to inoorporate bebavioral and interest-hased daca.

.54 Jeeorvaten oud Apdlicetten
Thiz study demonsrated the potenal of wsing FLO-based Desn Learning for persoaalived carser
advising. [t can be applied in course planning, stodent development, and natonal workforce strategy.
Institrtons like TPQI and depa can adopt this framework: to foracase digitdl labor trends accuratsly.
The system is teckmically robust, aligned with cooopationa] standards, and adapeable to fofsre
digital worlkiorce neads. Despite behavioral datz limitabons, this research lays the foundation for a data-
driven, Al-powered carser gnidance platform.

5.5, Recemmmdomnmy
5.6, Jeapruteoen Hecnmmnoarons
s Universities should integrate this system into godance departments, sspedally m fast-evohing
faelds ke Computer 3oence and Froinesrma.
s Usein student development coarses or elactive modales

= ‘Train 2dvisors to use the system for personalized counseling,

.65 Poligy Rerormmundsticns
= The Afimistry of Higher Edecation should support 2 national PLO-TI0C darabase with APT access
for Al systems.
#  Creaps 3 natona] digital career advisory system nsing thas model
s Esghblish 2 "Digitgl Carser Chservatary” to monitor evolving digital caresrs and TONC eramds.

£E67. Tehniral Reoromendations
s  FEnhance the sTstem e mclode eveernal data (pordolics, soft skalls, mbsrnskaps)
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= [Develop a kybrid recommendation engane (content-tased + collabomatve filterng)
=  [mplerment Explamahle AT CTAL o darify caresr suggestion raasomns.
= Laimch mobde apps for broader accessikdity.

SE4 Fuwee Broreek Dievactions

s Test the system with smdents from other disciplmes

Extend usage to high school level for pre-mversity goidance

Study correlations batwisan syvtem susgestions and studanes” actxa] dacisions

Compare this system with taditional carser guidance methods

Crezte 2 centralized datzhase of moerging digtal carssrs (g Metrrerse Enginesr, Digital Twin

Developer, AL Andienr)
This stwdy offers not only a technacal solation but a strategic edwcatiomal reform medel based on
datz-driven personaliration and Al inbegration, laying 2 solid foundation for fobre interdisoplinary
career guidance research and deployment

Transparency:

The athors confirm that the manuscript is an homest, accurate, and transparent accoumt of the
study; that no vital features of the smudy have been omotted; and that any discrepancies from
the sy a5 planned have bosn explained This soedy iodlowesd a0l athica] practoss dormg writng.

Coprright:
& 2075 by the anthors. This open-access arocle is distrboied onder the terms and condibons of the
Creative Comeons Attribation (CC BY) loanss (https/ /creativecommons. ooz licenses by /4001
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