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Abstract

The objectives of this research were to 1) present guidelines for improving the teaching
and learning of the courses in management science that were analyzed, and 2) develop a model
for the characteristics of students in the dominant group and underprivileged group in
management science. The sample was 233 Sukhothai Thammathirat Open University studying
management science, political science, and law. The purposively sampled students had ID
numbers ranging from 60 to 63. The research instruments were a questionnaire on factors related
to education in the distance learning system and data on educational outcomes in subjects in
management science that had the least number of students who passed the exam, and
academic achievements in general education subjects. The research methodology was divided
into 5 steps: 1) Data Collection: Information from the online questionnaire and students’
educational results; 2) Data Preparation: Selecting completed data to prepare for analysis;
3)Feature Selection: Specific attributes were selected for analysis; 4)Data Transformation: The
data was converted into the CSV format; 5) Data Analysis: The data was analyzed using data
mining techniques with the RapidMiner program, selecting the decision tree classification
method.The research findings revealed that the decision tree data classification efficiency of the
dominant group (Class S) of students gave an accuracy of 77.06% and the decision tree data
classification efficiency of the underprivileged group (Class W) gave an accuracy of the model of

66.52%. From the research, 8 rules could be created as decision rules.

Keywords: data mining analysis, teaching and learning, open university
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TP fia uiudoyanuuinassduunngt C; way anaulungy ¢,
TN fie Iurutoyaiuuinaasdnuunngy C, wag ﬂ"mamﬁuﬂejm C,
FP fie 9nuiudeyanuuinassdunngs C; wag Aneulungu C,

A o v o o ! o [ !
FN AD FMUIUVDUALUUINADILUNNGN G, o ﬂ’]@E]UL'UUﬂEle G

2 _ TP+ TN @)

CoUracY = Tp + Fp A FN+TN
Precision = TPPW (5)
Recall = TP+—FN (6)

Py _ 2 * Precision * Recall
easure = Precision + Recall (7)

ABANluN1IeY

1. Uszansuasnguiiagng

Usznnsildlunsidedunnnineduglovissssunssy Aswatinfnwdususaus 60 f
63 TuanvivIng1n15IANT 31U 2,199 Ay

nauieege {I38TTBIReNNAUMIBE UL (purposive sampling) lngilinaut fig
< v = a (Y (Y a a v v = = S ! = o v =
Judn@nwiuninerdealeiesssunssy Ndswadn@nwiuduiaue 60 83 63 wazidefinw
Tuanu33Inein1sdnnis esandunguindneiidnisfnenlunmInedegluissssunssny
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M1379 1 Yayadeganlelunisiinsien neun15iATIEv Data Mining

S 32311 30208 | AUAUTA | AW | FREATIEN | ANuIuTA | fesazieq | Class
Undnw | matad | nstad | Agaidn | qedeadl | qednadl | Smdeen | gedman | W/
Aunua | N5 gau gaUen | @euHNu Tairhu | el | 708
(93%1) (493%7) (%) (393n) (%)
100001 | Tlawu Tainu 11 4 36.36 7 63.64 Ao
100002 WU U 2 0 0.00 2 100.00 LA
100003 | laisu Taieinu 10 3 30.00 7 70.00 Ao

< ¥
3. MINUTIVTWYaYa

3.1 {3789 TUANUaAIINYOAIINBULATIFY TRL ANANITANYITI8TVIVOIUNA NE1
WInedealerissssungsy NlsiatnAnyusuas 60 81 63 wagiaednwiluaunIundIngins

I9N1T 31U 2,199 AU MNAUNABURINBS wazEeIaNani1sAnY dinnellounaringg
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lnenguinAnwinguiau (Class S) vianeds dnAnwidraevlunianisdinui 1 Unisdnwn 2564
YDIANUNIINGINITINNT ALNANITAOUHIUNINATY 50% vasymimminaeulutnisinw 1/2564

1 v =2 ¥ a | v =2 1 a a [ Y v =2 =

Wy dnAnwiingeu 3 ¥a3n witinAnwiaeuniu 2 a3y Andu 66.67% wazantindnwameileu
Tunsaeuuazidnasu 1 9edy wardeunu axfiolndeuniu 100% Fedneglunguil Wusdu wasngu
UnAnwingudes (Class W) vunedls dnfinwilidnasulunianis@inuin 1 Unis@nwn 2564 w09
g1UMIYTINEINITIANTS AlnansaeulaiiiuuInNndn 50% vesymiviniiasuly Unsfnwn 1/2564
W WnAnwdiaeu 3 yadw widndnwaeuldniu 2 yadv Amdu 66.67% wadundnyn
I a 1Y a 1 A ! ! = (% 1
awmsiloulunisaeu 2 90391 wilddeu 1 Y30 wavaaur1u dielnaeuriu 50% Jelidney
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3.4 YrdeyaiilinnnnismeuuuuasunmNAAsEvisnelusunsy RapidMiner tiea3ng
lunanuan v vl nAnYINgULAULALENANYINGUABEVRIAIVITVITNGINITIANTT VBIYATY

PN IATIEI

4. myAwsevidaya

4.1 9usudeyavnnisneuuuasundesulatuazdeyanan1sfnyivesindny
waznanudeyalniulndifetu Weliazmndenmsdniendoyaluiunoussly

4.2 w3vudoyasenisandendoyaiiauysalunnioniingeyt uagshnsdnidendeya
fiadeaarlsifinsgymevesdoya (missing data) lelviladeyaiinsudiu

4.3 Msfnidondoyanudnuarianziidesnisimuiiiesey Wunisanvuiadeya
laidndu Insfnidenianzdoyaiaulasziludumsuuuudoya Ae amnunfouuaznisldgunsal
n15t3euveslnAnyl (equipment) AENYMEYRIUNANY (trait) donnsapu (materials) N15U3N1S
LarNISANADAUNNIINGNAE (service) N1TL58UNTTADU (teaching) N1TinLazUTzIdUNAN1SAN®Y)

(evaluation) Al9m1519 2

M58 2 Yayadegeiiladinsnssudeyauaidmsuldlunsiiasie data mining

ID Evaluation Equipment | Service Trait Materials | Teaching Class
Strong/Weak
100001 > 3.835 > 4.190 > 4.500 - - - Strong
100002 > 3.835 < 4.190 <4500 | <4.058 - - Strong
100003 < 3.835 - - >1.750 | >2.875 > 4.945 Weak

4.4 shdeyaild iuvasguuvudeyaluguuuy .CSV il awdsutidiinszilagld
1Usunsu RapidMiner

4.5 msesziteyamiginaliamiletayalagldlusunsy RapidMiner Lagidonisnis
FuunUsziandeya (classification) Medsauliidndula (decision tree) Faifunisiiouslaenis

o ¥ [ 1 ¥ wa £ [ v o
PuunUszinnteyasenidungy Ingldnuaudivestoyailudinvun

HaN1539Y

1. wwn9lun15UFud§en153ANIsITEUN1SERUYBIENVIIVIINYINITIANTST VBSYAIN
hiwnAaszi

HAINNITIINNTIATIEVIEmATlawdateya ngldn1sdnaesdeya (simulation) #8735
puliiindula (decision tree) IngdiasigviiunguinAnwinquiiulaynauAEYeI1vVIIRINGINTT

¥
v A

IANTS INUIU 233 AU TNaN15IY A9l
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v =2 1 ¥

1) Yadofiatuayunansinuvesin@nuingusiu (Class S) waztin@nwinguses (Class
W) @19713113 8101590 ﬁﬁﬂmqujm 32311 ﬂ'ﬁﬂ’fy%éfmquuazﬂﬁﬁ’ig%Lﬁamia"mmi way
30208 N15yTnsiunazn1sindiien1sdnns nuan ﬂa]ﬁ"fsJﬁaﬁuauuwamsﬁﬂmmaqﬁfﬂﬁﬂm
nguLau (Class S) \Foemuddutiadofifauddgfian Ae audnvuzvesinAnw (trait
Aunsauaznsldgunsainisissuresindne (equipment) M3SEUNIADY (teaching) kaEN1TIN
wazUsziiunansfin (evaluation) dhutiadeiiliildaiuayunansnyvestindnunguisiu (Class
S) @I ININ1TTANT Ao NITUTNITUAYNIIAARBAUNMIINGTSY (service) Lay donnsaou
(materials) flann 4

Hadefiafuayunanis@nuvestin@nuingudos (Class W) a1vimnineinsdnnis Fes
pudfuiadeidanudidyian Ao n1sTanazysziiunan1s@nw (evaluation),  enisaeu
(materials), AndnYMzYoINANY (trait) wag N1SUTNISHAEAISAARBAUNNIINGIAY (service)
drudadeiililfatuayunanisdnwivesin@nwinguses (Class W) a1973913ne1nnsinnis fe

N13:58UN1Ta0U (teaching) karAIUNITauLazN1TldaUnIainTsiSeuvelnAny) (equipment)

AN 5
Important Factors for Strong Important Factors for Weak
. I .. —
e - — -
Tocwy O - —
ferece . LT .
vra I - O
Foaon | o .
- | - !
0 47 48 45 440 4) A2 41 00 0 02 8 M 05 2 @ Y 4% A1 0 010 0
@ Sgpots Trony @ Coatadens Sy @0 Supports Wesx' B Cortradite Ve
A 4 Yadeiativayunan1sfnyves A 5 Jadeiaiuayunanisfinuives

Y

UnAnwinauisiu (Class S) anuiviamendanis dnAnwingusee (Class W) a113¥13ngIn1sannis

2. MsnaulinanuanyuzvasinAnenguauLasinAneInguaevaE1u1INgINs
IANTT VDYAIYNUINAATIER

HAIINN1TIATIEVenallavilesteya lngldn1sduundsziandoya (classification)

o £

AaeIsauliiAndula (decision tree) IngdiasigviiunguinAnwinguisiukagnguinAnwingun oy

'
a A

YRIAYTIVNINGINITINNT VOIYMIVINUINNILATIEN AD 32311 n1sUyBduyuuazn1sUeyBienis
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QUEGERRGY)

Rulel: If Evaluation > 3.835 and Equipment > 4.190 and Service > 4.500 Then Class = Strong (S

Rule2: If Evaluation > 3.835 and Equipment > 4.190 and Service < 4.500 Then Class = Weak (W)

Rule3: If Equipment < 4.190 and Trait > 4.085 and Service > 4.230 Then Class = Weak (W)

Ruled: If Equipment < 4.190 and Trait < 4.085 Then Class = Strong (S

Ruleb: If Evaluation < 3.835 and Materials > 2.875 and Teaching > 4.945 and Trait > 1.750 Then Class = Weak (W)
Ruleé6: If Evaluation < 3.835 and Materials > 2.875 and Teaching > 4.945 and Trait < 1.750 Then Class = Strong (S)
Rule7: If Evaluation < 3.835 and Materials > 2.875 and Teaching < 4.945 Then Class = Weak (W)

Rule8: If Evaluation < 3.835 and Materials < 2.875 Then Class = Strong (S)

9INNFA39NG @wnsnesuele Al
~ ) ) a ¢ a ' 1% Y] ¢
ngi 1: 81 MsinwazUseliunan1sAnwIAAININATT 3.835 Wagaunsauukazn1sidaunsal
= % = a U a a 1 U a -7 a0 1
AN5H58UYBIUNANYITAININNIN 4.190 Lag N1TUSNNSHAZNITAAABAULTINEISeIAININAI1 4.500
wdq nautnAnwnvzilunguisu (Class S)

N 2: 81 NsianazUsslunansAneiANInndl 3.835 uwaganunseutaznisidaunsal
A15H58UVBIUNANYITAININNTT 4.190 LAY N1TUSNNTLATNITAAABAUNANINGIaELAILBYN NN
4.500 k& nautinAnwazidungusies (Class W)

A v v ] ¢ a o ¢ A v \ W

naN 3: 61 AunseuwaznslidaunsainsisureainAnwlirtesndnmitiu 4.190 wag
AuAN¥EYalnANYITAININNTT 4.085 LAZNITUTNITHAENISAAADAUNMINGIFEUINNTN 4.230
wd? nauindnenvziunguisu (Class S)

naf 4: 41 AundeNnaznsidaunsalnisiTeuvesdnd@nuidaA1uinnii 4.190 uag
Audnvzvein@nwlateaninwiiiu 4.085 waa nquindnwazidunguieu (Class S)
na7 5: 81 n1siakazUseiiunanis@nwdA1tesninvindu 3.835 wazdanisaeulian
1INNTT 2.875 LAENITSEUNTABULANINNTY 4.945 war AMANEYAEYBInANYIIAININNI 1.750
wda nquinAnwazilungueey (Class W)
d‘ v U a = a0 v 1 1 ‘Y] d‘ a0
NN 6: 81 N13IALAEUTZIUNBNITANEIUATUDEAINUNINY 3.835 LavdDn1TdoUNAN
W 2.875 Wagn1siseunsasulAnInnil 4.945 uag Andnyazvetindnwiimdssninviiu
1.750 waa nguindnwazidunguieu (Class S)
d' ;2 o a = a0 v 1 1 Y} d' a0
NN 7: 41 n1sinkasUsziunan1sAnwdA1douninminu 3.835 uasdenisaeudaiuin
N71 2.875 WaLNISL38UNITABULAIUBENIWINAU 4.945 KA ﬂa;uﬁ’ﬂﬁﬂwwzlﬂuﬂa;mﬁu (Class S)
d‘ v [ a = a0 v 1 1 [y d‘ a0 v
NNY 8: 81 N1FIALAZUTTILUNANITANBINATUDYNIUNINY 3.835 LardonNITaaULAIUDY
iy 2.875 wda nauiin@nwiazilungusies (Class W) fann 6
Uszansamnisduundeyauvudulidndulavesdnfnuinguaulidiainugniesvas

WUUIADY (accuracy) WINAU 77.06% ANAMNLNUEIUBILUUINEDY (precision) AU 0.77 AR
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FZANVDILUUT1804 (recall) VAU 0.95 LAZAIANUIAIBITOILUUTNEDY (F-measure) VAU 0.85
wazdszdniamnisdwundeyauvudulidndulavesnguaeslvdianugnissvesiuuingss
(accuracy) WU 66.52% AIAIUKLUEIUBILUUTIA8Y (precision) WNAU 0.79 A1ANNTEANYDI

LUUINaBY (recall) AU 0.95 WarAIAINULIIBIVBILUUINGDRY (F-Measure) winfu 0.70 A4m1574 3

M99 3 Usgansamnisiuundeyawuusulddndulavesdnfnwinguiduuazinfnwinguses

#9139 | 1aw/fee Decision tree
(S/W) Accuracy Precision Recall F-measure Class
(%) (Strong/Weak)
NN S 77.06 0.77 0.95 0.85 Strong
IAN1S W 66.52 0.79 0.62 0.70 Weak
Evaluation
=3.835 =3.835
Equipment Materials
>4.190 £4.190 = 2.875 £2.875
Service Trait Teaching Stong
= 4500 = 4.500 =4.085 <4085 >4.945 <4945
Strong Weak service Strong Trait Weak
o I N
= 4230 =4.230 =1.750 = 1.750
Weak Strong Weak Strong

A 6 lumaRuan vz velnANwINUIULAL INANYINGNAREYDIAIUINEINITIANTS

aAUsENa
1. afUT1EHarekLINNIUNITUTUUTINTIANISISBUNTARUYDIAN VIV INGINTIANT
VOIYAIYINUINIATIEN

NNTIATIERdadeiatuayunanisAnwvesin@nwinguiiu (Class S) waztinfnwingy

i

Aoy (Class W) 904819717913181n1530015 wudt Uadenileuddgngaiaduayunanis@nuives

v = 1

Un@Anwinguieu (Class S) Av ANSN¥MEYRInAnY (trait) warUadedaduayunanisAnyives

[
LY ' [V

Unfnwinduses (Class W) An N1sinnazUsziliunanisfnel (evaluation) AaduuuInialuns

2

YFuugsnsissumsaeudmivinfnwinguiau (S) e msaduayuaminvuzvesindne (trait)
a a & = = g & o4 a = o 9 =

Mduasukazidasionisiioustlussuunisfnuimislng visiidefiasandednyuen1sdnnisisey
N1389UYDIAIVIINGINITIANTT tnsanznanansUayivuds F9in133An19i58un1saouynivd
MAgITeiun1TURT 59uMeyadvn 32311 MsUnddunuiazn s dien1sdanis uwag 30208

n13Udn1sRukazn1sUgdmenisdanis Adndnwidnazanduiviseunivgiu ieseindea
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Auganiia 2 nldldiieUsznavedmduay iy wietndnydndainugisosdndnunuias

o
% &

nsUIN158u e lududydusms (managerial accounting) sialy Aetiue1a158@191IN81ANS
Jansndudaouluizidingnlaenss asvdnaiunuanvasvesindnwfidonenisiious
lugadvidand Imsiaudnvaregidlsnininzaniuauaudinienugruaunindnwid wu

a = a a o = &, Aag 1 a = a a v
'WJJﬂqiﬂﬂi‘?}'}Lﬂmmi‘muﬂ’ﬁamﬂiﬁﬁu ‘Vi’]ﬂL‘Uua']SUWVlNIGUVI'N‘WEu‘UEJﬂiill‘Wﬁ@‘Uﬁ‘Vniﬁﬁﬂ‘U F’\I"Ji‘lﬂmﬂ'ﬁaau

9

[
o

= o = - v o -dl i a a a a v Y v o A
UWUEWUUﬂﬁﬂT’JW L‘Waiﬂm@maﬂwmzwL‘Mmzaum@ﬂﬁlﬁﬂuﬁmﬁmﬂLﬂEJTUENmJﬂWiUiij LU BN

[l

'
a =

Juyadvindesdiiugiuanuiainygaizvianeunaidazansaseuludnyaigvildldegiadile

o3

v
! v =3

f97u drautladediatuayunanisfnwvestin@nwingudes (Class W) Ao n1siauagysziiiuna
n15@nw1 (evaluation) imsiiszuunsinuazyseifiunanisdneiiigndes daeu duflefiansanan
dnwazvesyiniiinniinsgsiud wuindnisiuasUssidiuse Tnsnmsifunzuuuianssunisitous
40 Azwun i egeldinAnwiinan1sfinufinu anran1sIsefinanannde iU Teves
Amprasit (2021) fiwuin Jadedutindnun 1ulledeiidsnanonadnsnisisousssauneivves
Unfnwianvivavssileu Ingrduwmalulagnianisunvguazaisisagunigyauwendutnfnm
d19739 193 dou umIne1deuding uag wuIuNTNANINISITEUS AUSHaN1InIsUng
Usgnaude faungUuuumsuiuiiuguenudluneiniifedes afeusgddiinAnyifaau
DUINITIU WAIUINBENITIATRANINITLNNES WMWIN1TTUT I UNA LU IAIUTAANINITUNNE
LazaenAdaafiu Prommapun & Buathong (2018) U3 F13 San1sdnSanisinuivetndnm
JeRulSeye I wu M TinkasUseliuRanNsAn e Indnyeans dvivendualissssung sy
Usgnausne 5 du ldun dudl 1 swdanuidilafedfunisiauasUssifiunanisfing fuil 2
aruanunsolunisldmaluladansauma dudl 3 Fnwensheseiidaiaan dui 4 naswawn

AULDY LaZAUT 5 N15ARFRERA1SAUBNANTE

2. aAUTEHATRINTH AN LIINAAME N YL NANYINgUIALLAT UNANYINGUABE VDY
#1313ININTTIANTT VoIYAINNINIATIER
IINWANINAULUNAAEN BUEY N ANYINGUWNILLAT UNANYINGUARLVBIAIVTINGINIS
[ a A o a ct & a a 1Y v ' 1% v a g
AN13 Y0 vINiINIAsIeRgaduyaIviieanun1stad wuii angnisandulariauun 8 ng
74 attribute NHUNUINFIBENANYINGUAULAzUNANwINguARE sy N Anwinan1sAnwN A
(Han1TapUHIUNINNTY 50% voaynIviiiraey) daadl Ao nsiauazUsidiunanis@nyl nsly
gUnIaiNTsSEUTRNANYY Fan1Taeu AMANYUEYRITNANYY NMSSEUNITADU oy NMTUINITHAY
a 1 [ a % .q’ ¥ U = a v . .. d‘ 1 v Y
N1IAARDNUNMIINGIAY FIADAAADINUNANITANYIINBUDY Saengwirojrit (2011) AnuI1 Jadeau
nmsinnazUseliuna waztadearunanssunisiieunisaou \Wutadenddndiulnginnuaniiui
darasion1saNgVINaN1IN1ss I TRT wenanidad attribute n1sldgunsaimsiseuvesinfnwn

Fonsdou FeenAReINUNUITEYBY Suwannasit & Ongrardwanich (2022) Mnuintadeaiunalulad
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v =

dunuesuds welulad gunsal wavdanivatesdunisissunisaaunislng niedenisasu

a I

fiavsnaronuduialunisiseuimslnaniniiganisuinisuaznisindefuaming ds attribute
AN YRITNANY denAdeiuIITeuas Aggavaddhano (2021); Kookkaew (2021); Janha et al.
(2020) usiz Suwannasit & Ongrardwanich (2022) finuih nildluiledefifidvdnanenadugvsmenisiseu
vaanisew Unfinwl Ao AdnvazlazngAnssuESeunIengAnssulunisiSeu attribute N19158u

ANSEBU LAY attribute NMSUSNITHATNISAAABAUNMNINGINY dBAAABINUINUIFYYBY Janha et al.

a a 1

(2020) NwuIdeNLBNSHArENAFUgNEN NS EUleTINagluTEAUNIN AR AMAINNTABY B9

a g Y a ) v Y] a v . a )
ﬂ@Lﬂu{]"\]ﬁ]ﬂﬂ']UﬂqiLifJUﬂ']ia@u AT YIADAAADINUITUIVYUDY Sungsrl (2021) WU UNANEY

v a
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1.1 MnHan1FIeANUI wuanstunsusulsensiseunsasud msudnAnwinguiauy
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a
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