[y o [y 1Y) d a %] a
MINANSZIUMSIINEANNTNTUSYeINgANssuvetinSaulaalfimatinmilesdoya

Tae

wgNnsna 5152

a VU A

a A d 2 < v} A
InentnusiluarunilavesmsfnmmunangasiSyyinenmansuriiam
MuIvunalulagasaunag
a a d
MAIVINONTUNDS
vaunaInenas NviIngasaalns
Umsanm 2551

a A Qd N4 a A o a U A
avansvestumaIneas uvinInenasfailing



o o v o d a % a
MsannszuLMsingaNNdiTusvesngAnssuvesinSaulaglfimaiiniliestoya

e

wennsna 515z

a2 U A

a a ddv | | =< = [y A
mﬂmwuﬁmﬂuamﬁmmmmiﬁn‘yWnuﬁangmﬂstymn‘nmmamumumm

v unaluladasavma
MAITINDUNAADS
U =) ) U L) W Aa
VanaInenas uvinInenasdailing
Umsdnun 2551

U a U

a A Qd a2 a U A
AVaNHVAIVUNAINIa8 uvInenaefalng



SYSTEM DEVELOPMENT TO PREDICT BEHAVIORS RELATION OF STUDENTS BY

USING DATA MINING TECHNIQUE

By

Phatarapon Vorapracha

A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree
MASTER OF SCIENCE
Department of Computing
Graduate School
SILPAKORN UNIVERSITY

2008



% a A Y a v A B2 I a s A @
TudnaIneas uriiIneaeaalng mgmalﬁ’mmuwu‘ﬁﬁm “OMITHAIUITESVUNIT
o v o d a o a [
wmstmmmuﬁmqumﬁmmuﬂﬁﬂuiﬂﬂi%’mﬂuﬂmﬁm%’aya ” Lﬁuﬂjﬂﬂ HWPHNINA
3| 1 x @ a a v A a
2515290 L’]Jumuwﬁwmmiﬁﬂmmmwaﬂqmﬂitgﬂ;”rmmmﬁmu‘wmmmm H1U171

ma luTagasaums

J an o a o
(393991319158 AT.ATYY 6]51!39]\‘]7;]5)

AVANUNAING IR

S (= a a 4
210159NYTNHIINNUNUT

a

J ~ daa a
919158 AT.qUY WQ‘HWU‘DﬂﬂJUIﬂJU
a a 4
AUTNITUNITATIVADUINIIUNUTD

.................................................... 5L5IUNTTUNS
o @ ] <
(F0IANTANTINTY AT.TUNUT HOUNYAT)

............ [evoereeeeeeenienened e

.................................................... NITUNIT
-4 s aAa
(39391319158 AT.DUINUIG A7YR)

............ Joveeeneeneeneed e

.................................................... AFTUNT
4 -4 daa A
(019138 a3.qid wanilanwy o)

............ USROSy ASTURUR



48309316 : @1 MI¥UNA 11 lagansaume

[

o o v o d a o
fdin : milesdoya / nganuduus / nganssuinGou
fswa 25dsen o msWanszuumItineanuduiusveIngAnssuues
v A 9 a A 9 s (= a a 4 ~ o daa a
iUnGeulaglmmatiamidestoya. 019138NUTnEIIMATUNUT : 9.a5.q08 Wby lay.

119 131,

av yd o § a Y @ a

nuveiiflumsiuguemadeneiuienganssuveninisou lagedamnaia

) v o 7 .. . 4 v o d
m'ﬂmmﬁmsﬁ’@ya Tﬂﬂ“l%’ﬂ;]mmauwuﬁ (Association rule dlscovery) Lﬁammmawwumm

J A ' o a v A £ J A 1 0
@Qﬂﬂi%ﬂfJ‘U“I/]iJWﬁﬁ@ﬂ?ﬁﬂWUWﬂWQﬁﬂﬁiWHﬂ\iumiﬂu 309U NoUNUNANONTIIUIY

a v A 9 a ya s 9 v A Y A A o

Wﬂﬁﬂiill"llf)\‘luﬂliEluhlﬂ%WﬂﬂWiﬂigmuIﬂEJGl‘]f’J‘ﬁﬂTilﬂ‘UellﬂiJ”ﬁuﬂliﬂuﬂﬁﬂlﬂiﬂﬂnﬂﬂﬂ The

v o d 1
Strengths and Difficulties Questionnaire (SDQ) mﬂmimaaﬂﬂﬂ%’ﬂgmmauwuﬁ NUINNIN
=~ A a a 9 [ Y] o o A Aa A 1 [ Y
ﬂiﬂﬂ@l‘] NAANHANTTUNWNATUANUTUNWNUTOULINDU VINﬂﬂJuﬁW uazides  goudIna I

a 4 a a a 1 A a

WoANTIUMIAIUOITNEl WRANTINATUANUTENgAANS woAnssued bitls wAnsTuau

o [ [ A o A k) v 9 A a a
ANVUTUNUTNINNINTIAY 3J‘]J’Cg‘l’i'l Hagiaen mu"lﬂm& Gll!“l/lN@]i\iﬂMﬂl"liJ“VllﬂﬂWf]@ﬂﬁiiJ

4 a a a 1 A a

naeIswal WoAnssuAuaNszwgasns woanssued lule  wpAnssus LA
v W (% { [ (BRI a v o Jdo
AUANUTNINNIWEAIANY fl‘ﬂiUUWT TEHGEN ﬂa‘]JllﬂJfNNaiﬁWﬂ@ﬂﬁiﬂJT]Ng]}”l‘L!ﬂ'ﬂiJﬁiJWH‘ﬁﬂU

A St = D ] D a v
WU VIﬂJ‘ﬂiy,‘VH HasLe s GﬂﬂJhl‘]_lﬂ’JEJ F91NMINAaeaAI IHIAUN NHANTIUNNATY

] [

v Jdo A

o [ o o v 1 a 1
ANUTAUNUTNUINDOU Lﬂu@ﬁllﬂﬁﬁ"lﬂﬂ]uﬁNaﬁﬂWﬂ@ﬂﬁiNluﬁTu@N"]
Y
aw o o v o J a @ 1
QWH'JQEJﬁVl@Q{WWH'ﬁg'UUﬂ'lﬁ‘Vl'lu'lfJﬂ'J'liJﬁiJWHﬁﬂJ@QWi]ﬁﬂiiﬂﬂlﬁ]\iuﬂﬁﬂu NWUN
o v o d a Y] ]
fl'g‘U‘Uﬁ"l3J']5’[,]‘VITL!'lEJﬂ'J']iJﬁﬂJWH‘ﬁeU'ENWi]ﬁﬂiillsUﬁ]\?uﬂﬁﬂu]‘lé’]}@,ﬂgf@{l 97.6% ngig'ﬂﬂﬁgﬂ

o g ¥ o 9Yq 4 o Iy ¥ ¥y g a
Wmu’lu@]iﬂﬂ'ﬂﬂﬁ'E]\iﬂ’liﬂ‘ﬂ@clf’lﬁzﬂﬂ 95.4% “]Nfl]’lﬂWaﬁWﬁﬂVlﬂllﬁ@\ﬂﬂlquﬁgﬂﬂﬂ

a a o Y 99 Y
ﬂigﬁ‘ﬂ‘ﬁﬂ'lwsua\‘iﬂqiwﬂﬁﬂﬂﬂ'ﬁﬂ%ﬂuﬂl@\‘]igrﬂﬂ !lagﬂ’ljﬂﬂﬁaﬂﬂj\iﬂgquﬁ'E]\‘]ﬂ'lif’ua\iﬁelﬂf@ﬂ

U

luszaua

a a 4 % a A @ a v Aa
NIV INDUNUNDT TaunaIneas uvnneasaalng ?Jﬂﬁﬁﬂkl'l 2551

A A @

AIUBYONAANH e



48309316 : MAJOR : INFORMATION TECHNOLOGY

KEY WORD : DATA MINING / ASSOCIATION RULE DISCOVERY /STUDENTS’ BEHAVIOR
PHATARAPON VORAPRACHA : SYSTEM DEVELOPMENT TO PREDICT

BEHAVIORS RELATION OF STUDENTS BY USING DATA MINING TECHNIQUE. THESIS

ADVISOR : SUNEE PONGPINIGPINYO,Ph.D. 119 pp.

This research presents an alternative method to predict behaviors relation of
students by using association rules which one of data mining techniques to find the relations of the
factors that affect to the students’ behaviors prediction. The factors which affect to the students’
behaviors prediction are from the evaluation of Strengths and Difficulties Questionnaire
(SDQ). According to the testing results by using association rules, they show that any cases
of the friend relationship behaviors of the students who have problems and risk affect to the
emotion behaviors, conduct behaviors, hyperactivity behaviors and prosocial behaviors. But
conversely, any cases of the relation behaviors of students who have emotion behaviors, conduct
behaviors, hyperactivity behaviors and prosocial behaviors do not affect to the students who have
the problem and risk. The testing results also show that and friend relationship behaviors are the
important factors which affect to other behaviors.

This research develops the system which can predict behaviors relation of
students correctly 97.4% and the evolution of user satisfaction is 95.4%. By means the result
of these functional testing and usability testing , they show that the system has performance of
functional testing and user requirement testing are good level.

Department of Computing Graduate School, Silpakorn University Academic Year 2008
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o A .. Y dﬂ/ 5% < 1 v A o .
HUNED® Data mining LLﬁUﬂ%“ﬁ@%@WLL?ﬂNLu@S@?ﬂ LﬂuﬂWﬁﬂﬁTﬂa@gﬂl@ﬂﬁuﬂﬁ@ﬂﬂ DBMiner
1.4.2.2 Quantitative Association Rule :(N)ANNENWHTVOINMATHIDE
a 3 v @ 3 @ 1
Ysinan Wlumsuaasanuduiuivestoyamiluduay (interval) 1951 AGE(X,”30...39”)
income(X,”42K...48K”)=> buys(X, high resolution TV)[I%,IS%]‘HNW?\’NN’h fx 01¢
' = Y ' ] & aada a
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1.4.2.3 Single-Dimension Association Rule : (ﬁagwm@sn) ﬁwzagﬂu
Y
3 Uuuvuaatl Buys(X,”’milk”) = buys(X, “bread”)
1.4.2.4 Multi-Dimension Association Rule : (2 dimensions N30 predicates
= ' A 1w £ 1 o dy . . L. = g} o
NUINNMNUIDININU 2) cm%ag“lugﬂzmumu Inter- dimension association rules VliJiJmi“lﬂﬂu
VDI YUUDI age(x, “19..25”) “occupation (X, “student”) = buys(X, “coke”) Hybrid- dimension
Y
association rules 914MFHFAUNIAT 1 GlUﬂ;]age(x, “19..25”) “buys(X, “popcorn”) = buys(X,
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v
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. .. I Ay Aaa Jan
1.4.2.5 Multilevel Association Rule : Lﬂuﬂgﬂﬁiﬁmmlﬂﬂﬁﬂﬁﬁ NnysITaAl

AN Age(X,”30-39”) 2 (X,”laptop_computer”) Age(X,”30-39”) = (X,”Computer”)

2) The Strengths and Difficulties Questionnaire : SDQ
2.1 ANUYINY SDQ

ANNUYNIY SDQ (The Strengths and Difficulties Questionnaire) (Goodman 1997:

< A Ao ' o a 7 d
581-586) \Wunuulsziiiundugoni1 CBCL Wa11ag Robert Goodman IALUWNIANY)
o Y 9 o Y A o a ° Yy A g g
94anqy Usznoualereainiy 25 ¥e NiemourIuIn tazmouvendluilavi uiwily 5
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4 o o d v 4 a
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Y [ ) an‘
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1 § < ] 1
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ABSTRACT

The research demonstrated an alternative to
the prediction of students’ behaviors by means of data
mining technique with the concentration on the
association rule discovery as an instrument to analyze
the independent variables involving the prediction. The

data were collected by the Strengths and Difficulties

Questionnaire : SDQ construct by the WEKA program.

The research findings revealed the high caliber of the
association rule discovery technique in not only
determining the important prediction variable of the
students’s behaviors but also generating the result with
the high prediction accuracy. Moreover, This developed
model contributed means both to discover important
variables affecting students’s behaviors as well as to
resolve the defects due the employment of the statistical

means.
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=== Run information ===
Scheme:  weka.associations.Apriori -N 10 -T 0 -C
09-D0.05-U1.0-M0.1-S-1.0-c-1

Relation: Sum_Student-
weka.filters.unsupervised.attribute.Remove-R1-5-
weka.filters.unsupervised.attribute.Remove-R6-
weka.filters.unsupervised.attribute. Remove-R11-
weka.filters.unsupervised.attribute. Remove-R16
Instances: 500

Attributes: 20

Apriori

Minimum support: 0.85 (425 instances)
Minimum metric <confidence>: 0.9
Number of cycles performed: 3
Generated sets of large itemsets:

Size of set of large itemsets L(1): 16

Size of set of large itemsets L(2): 29




Best rules found:

1. D2In2=N 456 ==> D5In4=N 433 conf:(0.95)
2. D2In2=N 456 ==> D5In1=N 431 conf:(0.95)
3. D2In4=N 455 ==> D5In1=N 430 conf:(0.95)
4. D2In4=N 455 ==> D5In4=N 430 conf:(0.95)
5. D2In3=N 463 ==> D5In1=N 437 conf:(0.94)
6. D5In3=N 461 ==> D5In2=N 435 conf:(0.94)
7. D5In4=N 471 ==> D5In1=N 444 conf:(0.94)
8. D5In1=N 471 ==> D5In4=N 444 conf:(0.94)
9. D1In4=N 452 ==> D5In1=N 426 conf:(0.94)
10. D1In4=N 452 ==> D5In4=N 426  conf:(0.94)
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=== Run information ===
Scheme:  weka.associations.Apriori -N 10 -T 0 -C
09-D0.05-U1.0-M 0.1-S-1.0 -c -1

Relation:  Sum_Teacher-
weka.filters.unsupervised.attribute.Remove-R1-5-
weka.filters.unsupervised.attribute. Remove-R6,12-
weka.filters.unsupervised.attribute. Remove-R 16
Instances: 500

Attributes: 20

Apriori

Minimum support: 0.85 (425 instances)
Minimum metric <confidence>: 0.9
Number of cycles performed: 3
Generated sets of large itemsets:
Size of set of large itemsets L(1): 16
Size of set of large itemsets L(2): 39
Best rules found:
1. D2In2=N 457 ==> D5In4=N 437 conf:(0.96)
2. D2In4=N 458 ==> D5In4=N 436 conf:(0.95)
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3. D1In2=N 453 ==> D5In4=N 430 conf:(0.95)
4. D5In1=N 472 ==> D5In4=N 448 conf:(0.95)
5. D2In1=N 464 ==> D5In4=N 440 conf:(0.95)
6. D5In3=N 463 ==> D5In2=N 439 conf:(0.95)
7. D1In4=N 458 ==> D5In4=N 434 conf:(0.95)
8. D2In2=N 457 ==> D5In1=N 433  conf:(0.95)
9. D1In1=N 451 ==> D5In2=N 427 conf:(0.95)
10. D1In1=N 451 ==> D5In4=N 427 conf:(0.95)

ﬂTWﬁ 3 Wﬁﬂﬁ“l/]ﬂﬁﬂﬂu‘ﬂﬂi‘]’"lﬁ't]ﬂﬂﬁﬂizlﬁusllﬂﬂﬂ?‘

=== Run information ===
Scheme:  weka.associations.Apriori -N 10 -T 0 -C
09-D0.05-U1.0-M0.1-S-1.0 -c-1

Relation: Sum_Protect-
weka.filters.unsupervised.attribute.Remove-R3-
5,11,17-weka.filters.unsupervised.attribute.Remove-
R1-2-weka.filters.unsupervised.attribute.Remove-R 16
Instances: 500

Attributes: 20

Apriori

Minimum support: 0.85 (425 instances)
Minimum metric <confidence>: 0.9
Number of cycles performed: 3
Generated sets of large itemsets:
Size of set of large itemsets L(1): 16
Size of set of large itemsets L(2): 36
Best rules found:

1. D1In1=N 451 ==> D5In2=N 429 conf:(0.95)
2. D5In3=N 465 ==> D5In2=N 442  conf:(0.95)
3. D2In2=N 460 ==> D5In4=N 437 conf:(0.95)
4. DI1In2=N 453 ==> D5In2=N 429 conf:(0.95)
5. D5Inl=N 471 ==> D5In2=N 446 conf:(0.95)
6. D2In2=N 460 ==> D5In1=N 435 conf:(0.95)



7. D2In4=N 458 ==> D5In1=N 433 conf:(0.95)
8. D2In4=N 458 ==> D2In3=N 433 conf:(0.95)
9. D2In4=N 458 ==> D5In4=N 433 conf:(0.95)
10. D2In3=N 470 ==> D5In1=N 444 conf:(0.94)
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