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Abstract

The 21st-century learning approach focuses on learning outcomes and skill development for learners and changing
in the digital age causes rapid changes in lifestyle and society. Promoting lifelong learning and interest-based learning
including classroom learning or online learning to learners who may not be just normal age group are very important to
develop the potential of the country's workforce. This research has designed and developed ontologies for semantic search
and offering the courses that correspond to the required skill. Learners do not need to know the curriculum structure or how
linking between learning outcomes and skills. We apply the precision and recall to measure the effectiveness of ontologies
for searching on regular courses and online courses. The result shows that our system is accurate and can show all the

relevant results.
Keywords: ontology, Semantic Search, Outcome-Based Curriculum
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(Coursesera) “What you'll leam” (EDX) 783 nangaseaulat 371 (Course) 783 nangniaanlay saulnnanduaude
wangasaaulau ldldlinsuiadunedsn waz vinwe (skil) drldldszylu nangaseanlad Qﬁﬁ?’ﬂa:ﬁﬂmﬁzqi{umm

Tassaseszuudsznauldene 4 asddsznay dan i LTuuolwaiage Semantic Search Skill LWaANaTUWaAIW
szuuguauaasaaulnlad (Ontology Application Management Framework (OAM)) aaulnladuszgnudaya

RN LLﬁﬂ\‘]‘l’ﬂugﬂﬁ 4

r——=/
“ntology
A pplication
Management
-8 Semantic | OOutology I
. | = %
Search Skill s I
— L S £
| B g
=
I Database I —
L—— 41

317 4 lassasnoszuy

1n3U7 4 manneBuneldasdalud
1. LLWamWa%mw”wmswug’mmwwj’@T’JﬂaaquIaﬁ (Ontology Application Management Framework (OAM)) 1))
ldsunsudszgndnligiuanuidioeeulnlad Atoaiuayuniswawiaaulnlad aaanusudoulunsnau 1su  ns

samudenluseaulnladiugutoys wazielasfomivayunisfudwdinnunany
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2. saulnlad aauiﬂiaﬁﬂﬁ'ﬂgmﬁa%ﬂamn Ho-zo Ontology Editor Lﬁaa%mﬂaaﬂfmmj’ﬂﬁ'ﬂg@mm:ﬁﬂm

3. wdoys Lf]ugm‘ﬁaQaﬁLﬁ‘l.l‘ﬂ”aQa%é’nqmua:‘ﬁagaﬁ'ﬂm

4. IuuaUWEATYU Semantic Search Skill Lﬁaﬁuﬁuﬁayaﬁamwﬂmﬂ

nnlasssiszuy  pwdeyadaseenuuulvseandasivaaulnlad tieldlunmsdamsmadenlusdoys Hiu
uwaanaTuWAMITULT AN oaaulnlal Tasfimafouanudunusvasnaa uwazquEnt® U Aeautt lugudaya
Tagmansaduindayaifannunusan unaaesuiannszuuguanuiissaulnled mulassausaulnladiin
MAnA

ludruves LIunadwdtatu Semantic Search  Skil azlFdrdu uaziIonluigdumivua lasdududoyaide
AMUnINg 310 uwaansTuWawzuugIuaNNidaaulnlad aannaiFandiu APl lasdiaeuaznauanlugduuuvas
JSON (JavaScript Object Notation) LLazm"ﬁaQaﬁvlﬁmﬁwLauasl,ul,'?uLLaﬂwaLﬂ%’u las@aatn9 JSON mmmua@ﬂﬂugﬂﬁ 5

[{"skillGroup":"ref:SkillGroup:12 , ref:SkillGroup:3","skillId":"7","university":"King
Mongkut's University of Technology Thonburi", "name":"Web

Development", "subPlo":"ref:SubPlo:49 , ref:SubPlo:50 , ref:SubPlo:51 , ref:SubPlo:52 ,
ref:SubPlo:53","course":"ref:Course:50 , ref:Course:51 , ref:Course:54 , ref:Course:56
, ref:Course:57 , ref:Course:58 , ref:Course:59","description":"-
","curriculum":"Bachelor of Science Program in Computer Science English
Program","skillCategory":"ref:SkillCategory:2","faculty":"School of Information
Technology"}]

a

3111 5 Aty JSON HaITUNHIW AP

wawazanilsoua
luﬁ’n‘i’aﬁa:ﬂﬁmﬁamim%m‘i’agamsmaao FNWLIARDNVBITZUUMRZITNNTU TS UK
ehumauiagamimaadma;ﬁﬁ‘ﬁ"[@m'lma'm 2 LARIAD %é‘ngmmaawﬁﬂmé’smﬂiﬂaﬁm:aamnﬁwuy’% ey
et [ v v o v o 1 a' 0 a dll [
%angmaauvlau Futurelearn, Coursesera, EDX] ‘ma;d’aaslvl,@mmagamﬂa'nmqulumumaa NN1e WazNTL TN oI Ny
o & ' v a Y A
nuasdsznavdaaINaaWEMISuuY a93LN 3 - 4
wn309nlElun1smaass 1uin3as HP Probook 640 G4 lgszuuiliiein1s Windows 10 64bit li/siaiaas intel i5-
8250U 1.6GHz J1118A1N31N 1638 MB #iuaNN3dTaduuy loiaaiae 512 GB
mi‘n@aaumiﬁuﬁuﬂ”uaauI‘nIaﬁﬁn’]ﬁwmiaaﬂuuuvlﬂugﬂﬁ 2 I@Umaaumﬂqmauﬁﬁmmﬂma F1g131n et
waé’wﬁmsﬁuﬁuaanmmaﬁu%Haﬁ%awimmaaaaquIaﬁuazgmeaga TaodanuasutIn hazauuwa w1 lun136

v ¢ 0% o o .. ' a A o g
NRRND azlmms'mmﬂ’nmmum (Precision) LLaza1N1IL38NAY (Recall) mugm@mmavlﬂu

v A v A

aﬁmuﬁummwﬁwaé’wﬁﬁgﬂ@aamﬂﬂuﬂu

Aanuuing = - ———
Fubusuaudninuangnaudn
o a ¢ o ed v A v A
L. Swndusuauduaawingndasnondudu
dmasundu =

aﬁ’wmuﬁummwﬁﬁgﬂﬁmﬁhmm

minasay Taya vinwe (Skill) ITayanlsludumld daanmi 2
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A1919% 2 ﬁ‘hmuﬁummwfm DILARZARIRN gﬂﬁ’]ﬂ’]ﬂ%@&liﬂd“ﬁaﬂﬂﬁu 3] auI‘ﬂIaﬁ

AN FTWINDIRFUAWS
NAIINLIAE (University) 2
At (Faculty) 7
WANgas (Curriculum) 16
09611/3ENaULBHYBINANTNIITLUS (SubPlo) 242
371 (Course) 500
Nnwe (Skill) 38
nguvine (SkillGroup) 12
Uszinnaasngurinwse (SkillCategory) 6

NINATBUAILNITALAY Qmawﬂ'ﬁmamma lagazrinnnsiienannaaiadan 3 Aana Leln 311 (Course)
e

[

& . o & a o o ) ° A A Aao a &
aﬂﬂﬂi:ﬂa‘ﬂﬂaﬂmad“aﬂWﬁﬂfliLiﬂuE (SUbPlO) LIRS NN (Skl“) I@]U'ﬁ]:ﬂqﬂqiLaaﬂﬂmﬁNﬂ@lﬂﬂqﬂ% JNUITWINVDIDURLLA WD

P INAaNT wiadn 3 Yszian lawn

a 6 o &

A2 uaummummawaawmﬂuvlﬂvl,@i”mﬂﬁq@

e a

1. Lﬁaﬂqmaw NANARIIN

a 6 o 6

FIUINDUFLAUTUDINARNTLT U L6 LAk N FALE LNLYINAL 0 HARWT

9

2. Lﬁaﬂqmauﬁ“ﬁmw In
ian f

3. Lﬁaﬂﬂmauu

&=y =) 2

o a 6 a 6 % 4

ANARIINAINUINDURLAUTVDINAANTLTU 0 HAANT

749 3 AAR a:@‘fuﬁu%gaqmauuyamﬂ@mﬂmaiﬂUl‘*ﬁqma:uﬂ'ﬁﬂ‘i:Ln‘nﬂmalumsm]’wﬁoqmauuyﬁeﬁﬂdﬂ lapd
whaanslunisauauasdalush

- AUMIANAUFULAVDIAAFITY (Course)

- ARMINAUFUTAVIAMEVINSE (Skill)

v an 6 l [ 6 = v

- AUMINNAUFULAVINAFDIALIzNAVLBVDINAAWENNIITIUF (SubPlo)

- AUMINAUFULAVDIAAANAUTINEE (SKillGroup)
NANNINAREY AIAN19N 3 - 5
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‘:l v = e a
M139N 3 Na'ﬂ@]aaumsﬂuﬂuqmauumadﬂmm“m (Course)

Usztannis '«J’lu’n: FMINDINAUARS \ "
- DUHALANTUDI o A1AN N9
GRIZS AFNUA e ¢ & YDINANTTANAL . -
HAAaND NIniaa LAWY 138N
L. [anaias, lignaas] -
ﬂgnmaa 120 7)
1 has_subplo >> has_skill >> 59 59 1.0 1.0
has_name EQUALS [59,0]
“Programming”
2 has_subplo >> has_skill >> 1 1 1.0 1.0
has_name EQUALS “Python [1,0]
Programming”
3 has_subplo >> 48 48 1.0 1.0
has_description EQUALS [48,0]
“Able to properly apply
knowledge of computing
mathematics and domain to
the problems.”
4 has_subplo >> 1 1 1.0 1.0
has_description EQUALS [1,0]
“Beginning to Program in
Python”
5 has_subplo>>has_skill>>has 114 114 1.0 1.0
_skillgroup>>has_name [114,0]
EQUALS “Computer”
6 has_subplo>>has_skill>>has 0 0 1.0 1.0
_skillgroup>>has_name [0,0]

EQUALS “Java Programming”
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= v A v 6 I o & a v
M139N 4 Na‘n@aaumiﬂuﬂuqmauumadﬂmaaaﬂﬂifmauﬂawadwaawm'mmug (SubPlo)

1IN . - . A
dsziannns a . AW INDNALLANT \
. — - DNALANTYDI o A AR n9
BRI AHIANLA Laan e ¢ & YAINANITARAK v . -
— NAAND NIRNA o . e LB 138N
ABENL . [Qnmaa,INgnmaa] -
‘ngnmaa 13} )
1 has_course >> has_code 1 13 13 1.0 1.0
EQUALS “CSC290” [13,0]
2 has_course >> has_code 2 2 2 1.0 1.0
EQUALS “APE100” [2,0]
3 has_skill >> has_name 1 9 9 1.0 1.0
EQUALS “Programming” [9,0]
4 has_skill >> has_name 2 2 2 1.0 1.0
EQUALS “Data Science” [2,0]
5 has_skill>>has_skillgroup>> 1 62 62 1.0 1.0
has_name EQUALS [62,0]
“Computer”
6 has_skill>>has_skillgroup>> 3 0 0 1.0 1.0
has_name EQUALS “Java [0,0]
Programming”
10
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A v A [N [ .
M1IIN 5 Naﬂ@aaﬂﬂ’]iﬂuﬂuqmauu@ma\‘]ﬂa’]aﬂﬂl“w (Skl”)

dsztanns mwn: IINDNAUARY \ "
. — - DNFLANTUDI o A1ANN N9
GRIZS AFNUA Laan e ¢ & 2BINANTITANAK - -
— HAAND NINNA "y . e LK1 138N
AbENY 4 e [Qnmaa,INgnmaa] -
‘ngnmaa 13} )
1 has_course >> has_code 1 4 4 1.0 1.0
EQUALS “INT100” [4.0]
2 has_course >> has_name 2 1 1 1.0 1.0
EQUALS “Functional [1.0]
Programming in Haskell:
Supercharge Your Coding”
3 has_subplo >> 1 4 4 1.0 1.0
has_description EQUALS [4,0]
“§WNT0 85y AT
NnuivadeInlsznauved
maluladmsawinaluidas
M’
4 has_subplo >> 2 1 1 1.0 1.0
has_description EQUALS “Be [4,0]
able to match design
principles of cyber-physical
networks to different
application requirements.”
5 has_skillgroup>>has_name 1 21 21 1.0 1.0
EQUALS “Computer” [21,0]
6 has_skillgroup>>has_name 3 0 0 1.0 1.0
EQUALS “Java Programming” [0,0]

eaa an

MNHanagauTadn Hwuduauausnuduain quantd luudaz aas wohmadenlosanudunuseean
Inladuazgrudoyaduliainigndas liwudaysnlidumiuinu lasddranuuiuduazdrnisiiondun 100 uananiiie
unsdudunadniisninmamaseunamisuduluaaadacn (Course) uaz aadilsznautavainaaninITuu3 (SubPlo)

1A

Tianureanaadinuaaanne (Skill) AIA131990 6 - 7
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M13519% 6 MIUIBUINUNANIIABAKININARIRIT (Course) NU AANENNME (Skill)

B WD WEUANS
. — R DuAUANT  AmENLGINAAENNBE a9 Course INANN
aau AMLENUAIINAAEIZT (Course) ' _ - . 3
a9 (Skill) aunaLanT Va9 Skill
Course Tﬂﬂlajg’ld’l
1 has_subplo >> has_skill >> 12 has_name EQUALS 12
has_name EQUALS “Computer “Computer Networking”
Networking”
2 has_subplo >> has_skill >> 1 has_name EQUALS 1
has_name EQUALS “Python “Python Programming”
Programming”
3 has_subplo>>has_skill>>has_skillgrou 103 has_skillgroup>>has_name 103

p>>has_name EQUALS EQUALS “Programming”

“Programming”

@139 7 MalIouiisuranduAnIINAAFaIALIzNa LB YDINAAWENNILTHUS (SubPlo) fil ARaEYINwe (Skill)

I IINDRAUARS
. . ewdaleeneadasAlsznoudes  dwsuaud  audaleIInAAETIngY 289 Subplo 31NN
o VBINAANDNIIL38U] (SubPlo) 2849 (Skill) DWAULAUS Va9 Skill
SubPlo Taglsigren
1 has_skill >> has_name EQUALS 2 has_name EQUALS 2
“Computer Networking” “Computer Networking”
2 has_skill >> has_name EQUALS 4 has_name EQUALS “Python 4
“Python Programming” Programming”
3 has_skill>>has_skillgroup>>has_nam 55 has_skillgroup>>has_name 55

e EQUALS “Programming” EQUALS “Programming”

N TN 6 - 7 WU WAMIAUAKINNAAEIT (Course) LA am{ﬂ's:ﬂauﬂawuaawaé’wﬁmiﬁ'uuj (SubPlo)

Busuaud 18919 2 A IAuFeandasnuaaainEe (Skil) dradtoysnaInIFuAuTayaiinuRNIgARIAYINS:

(Skill) @T’J&lqmautﬂ'ﬁ has_skillgroup>>has_name EQUALS “Computer Networking” mmimmm"lﬂugﬂﬁ 6
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Path ki
wWouly  has_skigroups=has_name v| Ecuas ¢ | Computer Networking =

[ECITEY

records (2)
skilld  course curriculum description  faculty name skillCategory skillGroup subPlo university
Scheol of Infarmation  Computer f:SkillCategory:2 | raf:SkillGr 2 refSubPle13 | King

Technology Networking . Mangkut's
ref:SkilGroup:d | ref:SubPie University
of

Teohnolagy
Thonbur

a7 rat se:499  Gyber - EDX Online Goursa  Gybar- raf:SkilCatagory:2 | raf:SKillGroup: SESUBPIC:236 | Online
Physical Networks Physical Networka Course
ref: Skill Group 4

311 6 wanIFUARIIN unaaWaTuNaNTTULIRA NN Msaaulnlad

aQ o
dyduanision
ﬂ'ﬁw”@umaauiwiaﬁﬁm%’u%é’n@gm&jaLﬁfuwaé'wfmﬁﬁﬂuj’lﬂﬂﬁnﬁ'ﬂmmL%ﬂﬂﬂdﬁ'ﬂﬂé’ﬂgmtﬁuﬁﬁaylﬁ’flﬁmm‘m
o a a o . ed ° v o Ad) v o v o =2 A o A
LL‘I»LZWW’J“IT’]LEEI%SL%LLT]E\JIY]E\T%I’% LLa:mIﬂMaﬂgmmmmuaﬂﬂﬂmﬂﬂﬂmﬂgmﬂm ﬁauhﬂﬂmmm'mLaanmﬂgmﬂaﬂa
I@]Uf’lﬁ'ﬁ'm”ﬂmﬁaﬂaﬁayj’luq@%ﬂ@luﬁﬁﬂﬁm INNANIINABBINUI STUURINITOLTUNAULATLRAITIUNITHIANT N AN
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