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Abstract
Purpose: To analyze the book borrowing behavior of undergraduate students at Prince of
Songkla University using association rules and data mining techniques.
Methodology: This research is quantitative research using data mining techniques to analyze
the book borrowing behavior of undergraduate students from eight faculties, using data
extracted from the automated library system database of the John F. Kennedy Library, Office
of Academic Resources, Prince of Songkla University, Pattani campus. The dataset covers the
academic years 2021 to 2024 (June 21, 2021 - March 20, 2025). The data were analyzed and
presented using frequency, percentages, and association rules generated through the FP-
Growth algorithm with a minimum support at 0.3 and a minimum confidence at 0.7.
Finding: 1) Students borrowed a total of 40,581 items. The Faculty of Education had the
highest number of borrowings, with 10,246 items (25.25%). The most borrowed classification
was [600] Applied Sciences, accounting for 9,322 items (22.97%), and 2) The association rules
of students’ borrowing behavior varied across faculties, and the resulting rules showed that
the content of borrowed books (by classification section) corresponded with the students'
respective fields of study.
Application of this study: The research results can assist librarians or library staff by providing
useful insights for recommending books that align with students' borrowing behaviors.
Furthermore, the findings can support more accurate collection development based on the

user needs and promote more effective and efficient use of library resources.
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(Apriori algorithm) agldianaunudeyaraieseu wazasyadeyadiunu (Candidate itemsets)
uuileldfudoyaifivuinlng (Big data) uaziinnududeu drusaneiiiulenii-nlss (FP-Growth
algorithm) Tdianaunudeyaiiies 2 sou wavldlinnsasrsynadayadiiuny (Candidate itemsets) 3
laiaUuszansnmn1syinaulaanit UJongkasikit, 2018; Sriurai & Nuanmeesri, 2023; Phiwhorm,
2024) A1nHaNISUTEULEUNTYINIUYRI8aNa3 7Y (Algorithm) fanand fiTedadenlddaneiiu
Woylfi-nlss (FP-Growth algorithm) iiledumnguesmnudiiusuaznsideulesszninayndoyaves
UsgiRnstunsnensarsaunalugiudoyaiesaya (Rumdon et al., 2023) F99zRa1591nAN
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g1uteya wazArmudesiu (Confidence values) fio Wosliudvasduuteyaiuny (temsets)
vavuaiiintulugudeya desruudeyadiunu (temsets) fAstumafudresioveany (Andi &
Utami, 2018)
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Data collection > Data cleaning —> Data Preparation
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Pattern evaluation Association rules creation
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3.1 mIsmsIudaya (Data collection)
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U313 uvnAnerdeasvanuaiung fMeoida SQL (SQL Commands) Uszneuse
1) ps1edoyansBuninennsansaume fousl we 2564-2567 $1uau 93,281 83
2) M319UeYaRlEUINIT WU 36,707 518013
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[
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3.2 muiauaze1ntaya (Data cleaning)
fidovhmsnsieasuteyailignies laiauysal wazaring (null) Taeieenannyateya
Aounaiiased Gadeyafildandumeud Usznaudae

1) FoyamsBunineinsansaumna saustnnafin 2564-2567 (Suil 21 Squisu 2564
- 20 flunAw 2568) $1UIU 40,581 51913

a

2) Toyadlduinis lnefAndendeyaanizdldusnisuseiantdndnwiseaudiyyins
d1u7U 17,080 51915
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nAoAng (Dewey Decimal Classification) (Panmekha, 2016) 971u7u 184,575 5189115

33 mim’%su%’a;&a (Data preparation)
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Numerical to Binom... FP-Growth

C out F d exa f:’ E:Ial exa 3_5- Ef)r(:b
‘v’ v F

Retrieve patronNUXx...

o 1

Create Association ...
ite l,‘ rl
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A il 3 Nsld Operation Tun1sasiangaaudunius (Association rules) (nmlaeriew)

3.5 nsusziliuluma (Pattern evaluation)

AIduA1vuaAtatuayudusi (Min Support) 91 0.3 wagA1A1ALFRTUTUA (Min
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Confidence) 7

@ -
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AssociationRules

Association Rules

[first (value)_ 616,
[first (value) €10,
[first(walue)_ 610,

first(value)_ 6€18]
first(value) 6€16]
first(value) 6€18]

—=> [first({wvalus)_
——> [first(value)

—=> [first(wvalue)_

[first{value) 617] --> [first(wvalue) 616] (confidence:
[first (value) 6€15] --> [first(wvalue) 610] (confidence:
[first(value) 6€15] --> [first(wvalue) 618] (confidence:
[first(walue) 6€17] --> [first(wvalue)_ 618] (confidence:

810]
618]
616]
0.86€4)
0.884)
0.507)
0.932)

a o u cal v a ¢ v v
Ml 4 ngenuduiusilannnsinseideya (nnlaegiden)

3.6 35ITUNMTITE UYL

(confidence:
(confidence:

(confidence:

0.7 eaiangAuduRus (Association rules) vastoya HadnslaasuanidnuIy

0.709)
0.722)
0.7€1)
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it 6 Srurunstuntideresin@nviunninerduasvaiuasuns Un1sdnw
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ARE)
a6y ngANUTUNUS AAnudesiy | d1du ngANUTUNUS el
1 [617] ==> [618] 93.20% 5 [610], [618] ==> [616] 76.10%
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A13197 3 ngANUduNusNsHunilsdeveslnAnyinnsuyvemansuazdianaans (m1319lae

ALE)
a6y ngANUTUNUS AAnuidesiy | du ngANUTUNUS AmuFesiy
1 [809] ==> [895] 85.00% 5 [491] ==> [895] 75.00%
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M19199 5 ngauduiusnstuniidevesindnwiangIngin1sieans (slaeslde)

a1au NAMNFUNUS Aanaderiu | drdu NAMNFUNUS AAnudasiu

1 [006], [004] ==> [005] 100.00% 7 [004] ==> [005] 80.00%

2 [302], [152] ==> [158] 100.00% 8 [005], [004] ==> [006] 75.00%

3 [302], [158] ==> [152] 100.00% 9 [005], [158] ==> [658] 75.00%

4 [771] ==> [741] 100.00% 10 | [658], [005] ==> [158] 75.00%

5 [745] ==> [741] 100.00% 11 [158], [152] ==> [302] 75.00%

6 [006] ==> [005] 87.50% 12| [303] ==> [302] 75.00%
[004] AnenspeNiIAes [303]  ATTUIUNSNIHIAL

[005] maBeulusunsy WUsunsu uasdoyamauiumes  [658]  msdan1snaly

[006] FBN3TABUDIABUNILAOS [741]  MITVIRLFULAZAININLEL

[152] &ywusurrwidn msideuln uazesual [745]  sToumudad

[158] dnIneUszend [(771]  wala N52UIWIT gunIal Jag (NS
A1UAIN)

[302] BURTASYINNAIAY

1NM15197 5 ngauduiunstuvtidevesinAnuanginenisdeans 1w 12
ng lngdnAnwiazluulldulunisunidsdenydas [005] n150sulUsunsy TUsUATY Uay
Tayanauiiawed Iuiuay 3 ng wilsdenyges [158] InaneUszend [302] Sunsizeniadeny
wag [741] N13NAduRaZA MY F1uuaE 2 g vilsdenydes [006] TEN1TTLAYYRIARNUNILNDS

[152] dywusuanusdn msiadeulnl wazersual uay [658] M3dansaly S1uiuag 1 ng wag

anansauansnuduiusluguuunsmieSev1e (Network Graph) ladaninit 10
152
005

741 100. 771

naud 2

A 10 Awduiusnstunisdevesin@nwinneinginisdeas Tugduuunsiniaedne
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M19197 6 npAUENTUSNsEuTIdevesinANYIAMEINeIN1TBAA1N (INT9LAeELTEw)

a1au NAMNFUNUS Aanaderiu | drdu NAMNFUNUS AAnudasiu
1 [158], [370] ==> [155] 100.00% 5 [370], [155] ==> [297] 85.70%
2 [370], [153] ==> [297] 100.00% 6 [808], [370] ==> [297] 85.70%
3 [302] ==> [297] 100.00% 7 [305] ==> [297] 81.80%
4 [370], [155] ==> [158] 85.70% 8 [371], [808] ==> [297] 75.00%
[153]  Aszuumsmnsanisddnuasvnidenn [305] nauau (frueans)
[155] IV MANEILATININIWAIUINTT [370]  N15ANEA
[158] Fsanelszand 3711 Tssdsunazianssu (NsAnwiiley)
[297]  eaudaay dnsul wazaauuile [808] MANERIUANSINUTIUTIdRAL
13IUNTIY

[302] BURTASYINNAIAY

NANTNA 6 nANUFNTUSNSEUMTHveinAnwAugIneIn1sdaan 19113 8

v =2 = 4 IS o A a v a IS
né TnatnAnwiazduwilunlunisdunisdontigay [297] A1@UNIBAATN aNSUU wazAauIulle

Y

1 a

91U 6 ng) niledenygoy [155] InTneANAILAEIRINGWMUINTT Uag [158] InTneUseend
IIaY 1 g wazaunsawansruduiuslushuunsmazeYie (Network Graph) tadsnnit 11
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M19197 7 ngauduiusnstuniidevesindnwiangingimansuazinalulad (ns1alnudiden)

a1au NAMNFUNUS Aanaderiu | drdu NAMNFUNUS AAnudasiu
1 [158], [615] ==> [616] 100.00% 6 [616], [612] ==> [158] 81.10%
2 [616], [153] ==> [158] 100.00% 7 [616], [611] ==> [158] 81.00%
3 [158], [612] ==> [616] 94.70% 8 [615] ==> [616] 74.10%
4 [158], [611] ==> [616] 94.40% 9 [611] ==>[612] 71.90%
5 [616], [615] ==> [158] 85.00%
[153]  Aszvumsnsanisddnuassidaan [612] &TInenuywd
[158] Fsanelszand [615] ndIneayivINsinyilsn

[611] meInemansuyye Mensad wasligeiner  [616] 1sa

L

91NANTNAN 7 NANdNRUSNsEunsFevestindnwansInemanskazsmalulal i

[ a a

113U 9 ng nednfnwiasiuwiliulunisdunidsdenydeos [158] InTne1useynd 911U 4 ng
wilsFenytay [616] 13A 91uU 3 Ny wazntivdenigos [612] a35Ine1uuwd 31U 2 Ng wag
anunsanansaudNiusludnvaznIIMATeY Y (Network Graph) 1aaen nd 12
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M19197 8 npAudNTuSsEuTadevesindnyianeAaunssumans (INselnelew)

a19U NAMNFUNUS AAnudeiiu | ddu NAMNFUNUS AAnudasiu
1 [741], [745] ==> [746] 100.00% 6 [746], [741] ==> [745] 83.30%
2 [709], [745] ==> [746] 100.00% 7 [746], [709] ==> [745] 83.30%
3 [751] ==> [741] 100.00% 8 [746], [741] ==> [709] 83.30%
a4 [743] ==> [741] 100.00% 9 [746], [709] ==> [741] 83.30%
5 [745] ==> [746] 100.00%
[709] Usgifmans n1sdansglianans FUsedn [745]  slunufad
[741]  MINAEULAZAINIIAGY [746] Aavzdme
[743]  mInaduLazAIIAEL SuunALEes [751] nafia NSgUIIT wonm1s6E gunsal Tan

sULUU (An3nsTu)

NANTNA 8 nANUFNTUSNsTunTsdevesinAnwinnefaunssumans d91uiu 9
ng) WnetnAnwazduwildulunstunisdenydey [741] MINaduLaznIInEY Wag [746] Fady

o/ a = [

dae Fuiuae 3 ng wilvdevydes [745] TaumuAad Iuiu 2 ng uaznidedenidas [709]

Y

o

Usgdfmans n1sdanisgiimans 33Usedd 91u3u 1 ng wazarusauanamuduiusludnuue

nsvie3etie (Network Graph) ladeniwii 13
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3 \741/
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\
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M19199 9 nAuENTuSsEunTIEevesinAnwAsAnwIA1ans (IN519lnekLTw)

a19U NHAINFUNUS Aanudediu | drdu NHANFUNUS AAadatiu
1 [158], [155], [150] ==> [153] 79.40% 6 [153], [155], [150] ==> [158] 73.00%
2 [158], [153], [150] ==> [155] 79.40% 7 [153], [150] ==> [155] 72.50%
3 [158], [153], [155] ==> [150] 79.40% 8 [370], [658] ==> [371] 71.70%
4 [375] ==> [371] 78.90% 9 [512] ==> [515] 71.40%
5 [155], [150] ==> [153] 74.00% 10 | [370], [001] ==> [371] 70.80%

[001] A3 [371]  lseSeuuazianssy (Msfinuiive)

[150] 3mInen [375]  viangms

[153]  nszurumsmednfifdinuasvidann [512] WAL

[155] A9 INYIUANFUAIAINGHAIUINAT [515] MR (AdinenEns)

[158]  IeivenUseend [658]  msdansvily

[370] n15AN®EN

91NANTNAN 9 NYANFUTUSNISTUNTIFVRIUNANYIAMEANYIATERS T91UIU 10 nY

a a 1

lnginAnwazduwildulunisdundedenydes [155] InTnewana1uazIningiauIng uag
[371] lsaSgunarAanssy (Ms@nwriivay) I1uiuay 3 ng wilkdenyjges [153] NseUIUNITMEAANS

drilnuaziynnilayeyy 31uau 2 ng wilkdenyjdes [150] Inanen uag [158] InTIne1Useend U

az 1 ng wazansawansauduiusludanvuznsva3atie (Network Graph) ladanini 14

371

———0.79 _
\ ~~ ’ 375 - 158
N o, 12
"% 150 — 074 — 3153 )
N ‘f)_ ‘C}-ﬂl& % Q)('
658 370 e Y
001
naud 1 naud 2 naw 3

AN 14 ANUFURUSNNSEUMIERYRIUNANYIAMEANYANENS
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[ v [y

Toya Inen15i1tayaunssiiinganuduius dedanasiiuenii-nlss (FP-Growth algorithm)
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Anwimans fdrurunsBunifsdenniian $1uau 10,246 :19n1s (evay 25.25) Juilofinnsan
wui Snsfuvidfsdening [600] IngrmaniUszynd indign S1uru 9,322 918 (Feway 22.97)
wazidlefnsanngauduiuvesmginssunstuviidevesind@nuvusazanenuindinnuunneng
fu wazkadwsngsevinadlomvesiivie (nyden) feuaenndeafunmeiiindnyidsiney Tnena
MnmsleTesinginssumstuvldovesiindnuiluadsdannsniilugnisnusy msuimsdnms
ninensasaumalssavmilsdelituiesayn wnlunidussilugmsseyiamslivisdoings
furusesnmavieauaulavesindnuldedieulug eiussansnuviedmindivesaynanuiso
Ansgiuazuusimldofiaonadestumiudoinisvesindnule Snisanmnsodamusdeiannd,
wwgnianldUsslonigean uasfiuguealiiunsneinsiesaysliinauduasonisldnu wasdx

YUABNITUIMITANTIVUTELUvRRIaY A ae19UsEaNEn W

6. aausiwHa

= = o a & A

NANISIATIZI WU TNANWIAMLANYIAIERSHINUIUNSEUNTIADUINAEA DIAULLDIN

9

' [
A o [ Y

Auzfnumansiunidunueniisuundngasslussiuuiyan

=

3 Uy ly uazUSqeten way
Punulnfnwiuniigauesmninedeaanaiuns enuadenll Fsiednlunuzawalng 8n

[
v

mnusAnwean siluauziyautunisudntudiniienoudauesnalnisssuwazardnvenisidu

'
1 =<

AsRaeuluan uAnwluseaude 9 Fedpsiarmauiieimuinuedagiane q uananiiuaid

<

Suduiiazsiosdimuaulaldy DrinulumsFeudienues aunsaltinaluladasaumnaluns@nw
Auptuazuarmnang uagiidnenmlunsiamiesdauslel arunsaysanmsanuiildann
N3ANYIAIEAWBINTEIINNITALAIINE wavtluUszendlumsimuianuednvemuld (Faculty
of Education , Prince of Songkla University, 2024) 3sdsnaliitin@nwinuz@Anwiransiingfinssu
Tumsumaneriifuisegnasaia uazviliisuuaifnsunisdeainviosaynunniiansioly
fae uenanil Yimyaem (2021) fana1rin 1 Tu 4 wnsguvesaudnuurasluamssuil 21 fo A3
wdeaduyanafifirrwamsalumsumamanuiininszitazainsesinuiifeianinisou
nsaeu failu MemmspureininuagngnssudinudnuusdananTsdamalfindnwaue
Anwmansinginssumesnisumananudiensinudenuessnniian eidoRansanmaanmy
YpamIngInsasaumalssLanmisdefiinisduuniign wuit dndnwianzAnwimiansiinigdy
wilsdoning [600] Inermanslszandanniian envduidesinaruisifomenieomaeindy
ndngns weidlofinnsanssinluvats 4 néngrsvosamsAnumans lnslanzlunguizien
msiuAnermans adinenans il $1nen vdemaluladnisdne Srudiemiieadeslnonsei
dommneinenmanitszgnd uenand thetunsdanisfnneessemasadunisdanmsfinund

Wuniseenuuunangasifelfuazihudnyinazniseonuuideiaingsy (Ladachart et al., 2019)
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a va A

aufesmsvesindnuanenwvmansididuedied eluduvesnunufoivdeuszgndlilums
SEUNITADU 1YY N1580NKULAINTTY STEM nisldmalulagluvieasey wseiSaauwuy Active
Learning, Coding, Robotics, nsléinalulagdyqyruseauglunisiseus FIMTITULUININITTA
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