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Abstract

This research aimed to 1) study the student grouping process using the K-Means Clustering
technique, 2) develop a Decision Tree model for club recommendation, and 3) evaluate the effectiveness
of the clustering process and the club recommendation model. The sample consisted of 171 undergraduate
students from Southeast Bangkok University, selected using a simple random sampling method. The
instrument was a questionnaire that was content- validated by three experts. The statistical analysis
employed Label Encoding, K-Means clustering analysis, and determination of the optimal number of
clusters using the Elbow Method, Davies-Bouldin Index, and Calinski-Harabasz Index.

The results revealed that 1) the optimal number of clusters was four, 2) each group of students
exhibited distinct interests and skills, and 3) the Decision Tree model achieved an average accuracy of 0.89,
indicating high predictive accuracy. Machine learning (ML) techniques significantly improved the accuracy of
grouping students and recommending clubs suitable for their interests. These findings suggest that machine
learning techniques can effectively enhance personalized club recommendations and foster student

engagement.
Keywords: Student clustering, K-Means, Decision Tree, Club recommendation
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Nan133vY
1. wamsfnwnszurumsianguinfnuilagldinalia K-Means Clustering
Tuns3dendedl §396lduaeIslunsmendwungu () Awgandmiunisi K-Means Clustering
1o wA Elbow Method, Davies—Bouldin Index (DBI), Calinski- Harabasz Index (CHI), wa¢ Silhouette Score
WleSeuiisunadnsuasinnsand1fivnzauiian Tngs 198 uumawes Han et al. [6] wuziiimsdendwaungy

MnzaumsinsNaansaInvaeisUsenouiu linsendwnslitvilaiieseduded dwandusui 3-6
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NANTSILASIEUNUIN Elbow Method T LUTI K=4, ¥ Davies—Bouldin Index (DBI) ¥ bUTi K=8,
a1 Calinski-Harabasz Index (CHI) ua@ Silhouette Score lUN K=2 agslsfiny lafiansansiuiuiadada
wazuSunvestayatindnw Msiden K=4 felmnzauiiga esnnlirusedniamnaunangnsenineaiy

nIetun1elungukaTAMULANAIITENINNEY WalUSeuiuiunsInnguiuy K=2 nuindin1ssiunguindnw

[ ' 1Y)

Addnwaedraiulimedunnifuly mldldawisauenaudnvaziangvesinfnwiwdazngulaeg1ataiau

o
ava v o P

g K=8 uiungudesunniiuliauinanugidoutaze1nden1sianiudlua dslu nmsdenld k=4

Jamngaunign alugeaifuazludnisiluldase wu msnunuiawfanssudnfnunneulandaiuaula
wazAnen nvaLasngulieg1adnLa
Womuuadiuunguf munzadu K=4 udq Tndnwvignuusesnidu 4 nqu lnsusasngy

TanYULRNIEAI
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[AGEY
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191 2 UnAnwnaulanuivinisuaraly
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19 3 UnAnwnaulasumalulad
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]
JPS0) J:) ) SRS JN.0) I

naud 4 dnfnwtaulamuing aues wazivinig
TaziBynduILLarIeuarvenindnwusazngu fuanslunnsen 1

M19199 1 Pukasiosazvasindnyluudazngy

ngu UIUENITN fovaz (%)
1 41 23.98
2 61 35.67
3 23 13.45
4 46 26.90
37U 171 100.00

v

INANTNI 1 @nsadaTeinudnuasvesindnwiwiavngulanall

aa [ [

1) naudl 1 (41 Ay, 23.98%) drulngidumandga mnauznaluladddianazuinnssy
avaluladansaumneuasiailifsuazdavesn aulafanssudufmuasinenan finverufenisdeasuay
msvhanuduiin Jsaenndasiunuues Arstan et al. [25]

2) nguil 2 (61 AY, 35.67%) fvaneuaznds Tnawmandeannningntes drunnnaglunneTniuay
Ien15dnnTs aulafanssuawirinisiasfaly invsiaufen15AnTIATIZY donnassiu Do and Le [26]

3) Nl 3 (23 Au, 13.45%) dnduajidumene MnruzmaluladAdviauazuinnssy avwalulad
ArNTsugnamnig waznaluladidvia aulafanssudumalulad vinvedufensiaddieseiiazmsldinalulad
Faaenrdatu Zhao [7]

a) nguil 4 (46 Ay, 26.90%) drilvg)dumands anauzladainduaz sty aulefanssunas 1wy

A% AURT LALIVINTG INWLLAUADNITINLRULALNITINNIS @BRAaaINU Guo et al. [11]
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2. manswauilaea Decision Tree dvdumsuuztihvusuiivunzausadnfne
H3Telanan1sdnnguan K-Means uldiduduusidmunelunisasnaluina Decision Tree
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Club_Reason_3 < 14.5
entropy = 1.057

samples = 106
value = [1, 59, 0, 46]
class = 2

5U% 8 lasaasnavedluing Decision Tree

3. wamsUszliuuszinsninvasluiag Decision Tree
wan1sUsziiuU AN nwvesluiaa Decision Tree fauansluansnad 2 wazguil 9 TasTuinadian
Accuracy @iy 0.89 Faeglusziuitmels einnsandusiongu wuin Cluster 3 IszavBangaan
yinda?3n (1.00) aztfeudsnnudmauvestoya vasil Cluster 2 fawifian (0.85) avfioufamududounasdoys
Tunganfu dau Cluster 1(0.88) uay Cluster 4 (0.92) oglussfurouinegslnesiu nan1sinsesiilaenndesiv
910335984 David and Balakrishnan [27] wag Guo et al. [11] 715ufu31 Decision Tree @315 1unYoya

Taegnusiugilaltsiuiu K-Means

A1519% 2 ANUsEANSA Nvedluma Decision Tree

Cluster Accuracy Precision Recall F1-Score
Cluster 1 0.88 0.88 0.88 0.88
Cluster 2 0.85 0.85 0.85 0.85
Cluster 3 1.00 1.00 1.00 1.00
Cluster 4 0.92 0.92 0.92 0.92

Weighted Average 0.89 0.89 0.89 0.89
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Confusion Matrix
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2 3
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gﬂﬁ 9 Confusion Matrix vadliaa Decision Tree

210301 9 Confusion Matrix aiiuld i lawmaansaduuntnAnwilunga Cluster 3 Tdgniosiamun
wandliFuinguiifidnuusdeyaiitainuuasinadnuuzianiziags aned Cluster 2 fmssuunianainuiniian
agoultifuindoyavesindnvilunduifanuvarnvatsmednumruasnnfngsy Wy anuaulauaziney
Adnsiudeutungudu dwaliveuivnvesngulidatau vililumaiinanuduaulunissiuun danali
AATuLugvesnguiininguBy

og13lsfin WeRiarsandnmgneies (Accuracy) wazAiady Fi-Score Ingsaunuinlumadnceg
Tusgduiiimela wanslifiuinluma Decision Tree annsaduuntindnuldegrsdiuszavsnmlunmsm

NANNTIATIEIRINAIABNAGBIR UIUTTBYRS Arslan et al. [25] finudinisldimadia K-Means uaz
Auldindula (Decision Tree) anunsaduunnauiiseulaeg1sldused@nsan lagiangludtunginssuuas

o a ol
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v o a A ) '

wennll nan1sITedaiuayLLUIAAYaY Zhao [7] uay Guo et al. [11] ATINITHAUNAIUIZNINNITIN
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dsunauazafiusenanisidY

an13ideiazoumuasuS UL g Uszassdifuun Heludunisdanguindnw nstamuilng
wuzth wazmsUszidulszansameeding mlesziiiomduiunguilivanzay fesvil Elbow Method,
Davies—Bouldin Index (DBI), Calinski—Harabasz Index (CHI) ag Silhouette Score %1ﬁLﬁuﬁﬁﬁﬂuauﬂduﬁLLmﬂﬁﬂﬂ
fu egrslsAnu eRansanadndideadasauiuaumnzanludsuiunvesteyaindnw wuimisuady
4 ngu (K = 4) Wianuaunaszningunmnsianguuazanuansolunsinmuldiian aonadesiuiuma
Funzdlifldvanesd inszneuiu ladafnislaisnis 6]

anwardwunnguindnwinansliiiiuil n1siangunuy K = 4 @unsadiuunaadnyazianzvesindny

'
&

ogetaavluniazngu Tnengui 1 aulashuiin/anenan laawuinwennsdoansuaznsvinnuduiiu (@eandes
funansfinunfidinfanssunw/deanstisiaiuanssousniedanm) [26] drunguil 2 auladvinmisuazAavs
wuinnluaeuivs/msdanms SuwliudenfanssuioRauinugdndn (@onndosiuauilld K-Means $1uun
awaladnisisoud) [25] naudt 3 aulamalulad/nnsudsdy W uosusiuasing WusiunsAndiszsias
msldnelulad WWeulesiuuwafa Experiential Learning [28] LLazﬂaq':uﬁ" a4 gulananssunay AW-auns-391n19)
WUEUNITIIEL/NSIANTS denAdesiu Humanistic Learning Theory Fiunswmudneninauie [29]
kansUssiiulszavsnmuadlinea Decision Tree fiad1stunnuanisdnnguiindnw wuiilunadienm

\afes lnedlaad e Accuracy/Precision/Recall/F1-Score = 0.89 (Wuugia9uvin) szaungunul Cluster 3

v
@

vil¥geanyndidin (=1.00) vazdl Cluster 2 Angn (~0.85) azvioumnuuAnAafuALTaIuvssdnvadoya
lTuusiasnga nafldenadesiuissmnssudiszyin Decision Tree Tanuusiugfildnuldaiwazfianuldde
Tagomzidleuszgndldsmiunsinnguarevii (27]

wif W37 U796 19U Calinski-Harabasz Index (CHI) %139 Silhouette Score 92 lfig1uaung udu
uinsiden K = 4 fanusnzauiiludeada (gnaenain Elbow wazadvifleglutasi) wasdefiR Ganude
NN enguldaie) muuuidanisldnateinusisiutu (6] uenaininisuau K-Means fu Decision
Tree Sailwild “lnssadrsngu” vesdoua uazngnisdadulafidaauluguuvy if-then Jaanmnsaofunele
(explainable) waziluldldaiduuungaudnw (Adesdeasmmuanisuuzihiuindnu/e191s69Usnw) [27)
Snvadaiifodd i foRiuminerdeannsnthaanissuunngululd 1w senuuvAanssuin@nuuuugath
(targeted) M3dnasInineInsuusunmdadiunvauls nmsldidundosdlowuzuuilurasUgudina/ausnw
(advisory) wazfnmuanuaenndosszning “susuiidon” fu “Wslndarnuaula—nwe” Wissnseiunisidu
SN ANW [25], [26]

uennil nanIdeadsiannsneiuieidmguilain nisussyndléinadia K-Means wag Decision Tree
Trufuluuiunvesszuuuwuzin (Recommendation System) 1 un1suatusgninanisiiouguwuulimdy
(Unsupervised Learning) kagluunfiu (Supervised Learning) 1ay K-Means ﬁwuﬁwﬁ'%’mﬂduﬁﬂﬁﬂmmuﬁﬂwms
wazewanlafindreiu ileanaududeuvesdoya vaefl Decision Tree Yiuihiis uunuazeSureiadodrdy
Tuusagngu Fsdsnaliszuunugihannsalifoiaueiameinngasiuudazyanaldogsiiusyansnm aonndosiu

WUIAAYDY Zhao [7] WA Guo et al. [8] N1 MLAUINNITHANNANUNAT AT 9AD9YI8ENTEAUAIULN U WAL

'
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