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nengaestniseulaglddulddndulanarnisussiliunuudnassnieds Percentage split
Yowaz 70 fUsEAVSAmanTian lagldannuuwiug Yesaz 100 Armula fouay 100
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Confidence Wiy 0.9 l#nganudusiug $1uau 5 4 uay 4 Fonudidu Gangfildis
2 wuu fanuduiusiy vedmuingfldanngaruduiususzuuuuunussandoya
Tokaansadnefuazluluiirnafeai
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Abstract

Physical fitness is one of the important functions that schools need to test with
their students by making them aware of the integrity and changes of the physical
condition. In which the assessment of physical fitness of students at the school age,
there are 5 items to assess: 1) Body Mass Index (BMI) 2) Standing with knees raised and
down 3) Stand up — Sit down at the same time 4) Applied floor pushing at the same
time 5) Sit and bend forward. This research aims to analyze the relationship of physical
fitness evaluation of the said assessment list. To conduct this research, a sample of
812 students at Rajaprachanugroh 1 School was selected using the data mining
principles in the Association Rule model, using Apriori and FP-Growth algorithms, and
Classification by selecting data comparisons using two algorithms: Decision Tree
(Decision Tree), Model J48 and Random Forest, where data obtained from physical
fitness testing of students. Build models and find relationships with Weka 3.8.5.

The results revealed that classification data mining of students' physical fitness
tests using decision trees and model assessment using a percentage split method was
70% most effective was obtained with 100% Accuracy, 100% recall, 100% F-measure,
and the Apriori and FP Growth Association Rule models were configured. Minimum
Support is 0.1 and Minimum confidence is 0.9, which will have 5 and 4 relationship
rules, respectively, in which both types of rules are related. It was also found that the
rules derived from the relational and classification rules produce similar results and go
in the same direction.

Keywords: Association Rule Mining, Physical Fitness Assessment, Decision Tree,

Random Forest, Apriori, FP Growth
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nsVAgeUALIIAN NN BYeslniFswdunisdnasuaunInuaza1zlasuIng
vasunssulinuzauiuds dusUAINNNIEYIENITANINNNA1Y (Physical Fitness)
winefs anzvesmediegluanmiiiiietieliyanaaunsarauldegieiiussansnm
andnsndssestym Jsaussanmneniededussdusenavesmilsiitielunisdasy
ANNAIUITANIAIUS19NE (American Collage of Sport Medicine, 1998) Ejéumwﬁl,ﬂu
41L1R9NN5eBNANGIN1EAT1IALANYTikarLTIIvees1IN1elunTidTInAINT Y
nseanmainielasgiarainnany (Hastad, 1998) uﬂﬂaﬁﬁamsﬂmwmqmaﬁwmmsa
YURAanssusing o luddnused1Tu (Shephard, 1978) N1500nAN&IN18N1LEUANT
waznisunlugniunisalang 9 1Aeg19d (American College of Sports Medicine, 1998)
1AYIAUIZNDUTDIANTTANINNNNBUAZIIBNITNARDY d1nSutiniTauszAuUszaufng
(018 7-129)
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wadand ludfadunssurunsmeneufiumesiltlumsiinnegideyaruinlng
HuiBnsdumdeya ddyitewlulduselon wadeiiduiveuuuasgnldos 1univans
Tunarnuangasnis dwdudeyanisdnu Inemaniguamiiiouisosnnueflldinadad
Tunsfumdneuniedeaguiiluyszlond wadanid luddegn danldlunismng
AMUFUNUS (Association Rules Discovery) nsuuangudaya (Clustering) Wazn153wuN
Uszinnvestioya (Classification) Idegnaiuszansam msfnwiieafumaiinnid luiis
Jessumsiitiugiu arudilafeafudeyanseeufineed suuuuresteyauazinaia
fugnlumstiesgidoya Sadudsddyivaduayuliifeaudlafeatumaiani
ludfelddgedu annauaiunsavennaiiand ludds ninyaainsnienisunnd
fanudlafertumstinngidoyademaiied fagfuusslonilumsvhauazenady
Snuils Lﬂ%@ﬁﬁ@ﬁﬁ?EJI‘L!Miﬁﬂ%?%@%ﬁi%ﬁﬁLﬁuﬂiﬂﬂﬁuﬂluauﬂﬂ@ (Benchawan, S., 2019)

MnnsAnwIteiifetesmuindnng Anviinvgnisiadeulmmisinusisnie
YaufnnouiseulsusouaSauniinerdessigdedul sunedies damiadudlng
nuivinuenisiedeulmveadnnoutsieu dsdduninsdamieandiuie nsiedeuln
TusUuuusng q sauiniseandidanelaslduarlaildgunsniogluseduf wazdisnonis
flagsioafinisuiuuge Ao msbunssi feinwensBunssiasdalussdunelivamae
wavinavdailoSeufisuiuinme nan1s3denudn Sadenssunisesnmdaneliduiin
pgstpedUAIaE 2 U 9 azuszunad 30 - 50 W9 (Chaiyamang, A., 2019) wazdidlauide
n1swisuisulsednsninveamaiin Apriori kay FP-Growth Tun1sasengainuduius
Yo4l3ANSWONgNUNIN Nan1sAnwInud walla FP-Growth fiauanunsalunisasneng
audusiusléduinni mada Aprior uazA1Audeiuveingauduiuainnaia
FP-Growth genimaila Arpior (Thongkam, J., Sukmak, V. and Sukmak, P., 2018) wenng
faenndosiunidfe ssuvaiuauumsdadulalumslinnginnuidsmominialsaiess
nsdlveslsaluimuuazaufulafings deldimadaduliindulouazimaia K - nearest
neighbor lpanaaeululnanie 10 Fold Cross Validation wui1 inadladulddndula
Wmmmgﬂé’aﬂﬁﬁﬂ'ﬁw Soway 96.45 (Jongkasikit, N., 2016)

Mnmsdnfusuveslsafousvszaganei 1 dmianszdinnsdaiutoya
nmanagevaussan mninmedulszdmntnisfine wideldinisinsginanuduiug
YoInsUsTlUNaVaaaUaNTIaN NNl uLAazAY ﬁm%’umi‘v‘hmﬁaa%’ayﬂamuﬁ%’aaﬁuﬁ
Fehunfaannddsatiusng q AldAnwuudaidiediu Werhumeanuduiusnisusediu
aussanmnenevesiniseulagldinallansviumilesdoya
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2. InQUszaeAvaINTIdY

2.1 ilemanuduiusnisusziduanssanimmsnevesiniieulaslfinaia
nsviuvilesteya

2.2 WlemsuuuuauduiusYess18n1TNAdBUANTIAN MM YBAT oY
lngldmatianisinmilesioya Ineldinallangainuduius (Association Rule)

3. AAulun13idy
Tunsisendeilldsufouitiseuvunnass (Experiment Research)
3.1 Yszvns
UssmnafutinSeussiutulssonfinu®i 1- 6 mmadeud 1 Un1sfnun 2563
L5958UTUTEATIEN 1 31U 840 $18M13
3.2 NFUAIDE
nsidennguiaegeiildlunisideluadeiliondondnaiiuiiosdy
(Non-Probability) Ingidenngusiegauuianiziazas (Purposive) Faidudoyaitmns
ndunsesdioya (Cleaning Data) flsiasnysaiiis Auvdedoyailldld s1umu 812 :1ems
3.3 130siieflluns3de
wsesilollunside loun Tsunsu Weka 3.85
3.4 %guﬁaumi%l,ﬂﬁzﬁ%'aga (Analysis)
1) finrsudondeyaddny (Data Selection) fidiosnsldlunisiiaszvideya
910 13 Wonn30i 1de 6 Lonrsdni TeaziBunnumsed 1

M13199 1 NMTIATI89T0YA (Analysis)

Attribute A195UNY Ussinnvastaya

BMI AREIaNTY numeric
Step Up and Down NaMsBuEnITTuaT 3 Wil numeric
Sit Ups NAN3qN - 143 60 Iunil numeric
Modified Push Ups mamié’uﬁuﬂizqﬂ%o‘imﬁ numeric
Sit and Reach nansasessludtanii numeric
Physical Fitness A7UNaNINAFDUANTINAINNNNY numeric
Assessment Result (PFAR)

2) vhmsnaunsesdeya (Cleaning data) 31nvianaa 840 518015 lagauteya

Mlyauysalne wdeteyainioudmiunsinsie 31u3u 812 519015 Beladayauid
Mnngdmsumsihmileswuuduundsziandeya
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3) wUasgUuwuudeya (Data Transformation) 3MnUsELANTBYAKUY numeric
Tegluguuuuyes nominal tewsnzdmiummimilesdeyalunsmsuuuuanuduiug
TnedinruaAlennst BMI 91U7U 5 S2AU AB Wauuin = skinny, Wou = thin, @udiu =
smart, 193 = heavyset Laz9IU = fat LAZNITNAFDUALTTANINNNAYIULUUAN 9 AU
seAuvetaya 1 5 586U Ae #1110 = very low, A1 = low, Urunans = satisfactory,
7 = good uaz AN = best Famd 1

B - X A - £ | B - @ - D D i B -® OO w0
@ - % 0D (711 00 0% A= .0 -
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4. wamsAszvidaya
NsAiunsteya ethuvinmsiesieiieaumanuduiusiagldinaila
auldindula azladnvasunugiivesiulidadula danmi 2

SitAndReach_hest
=0 /\ =1
/ \
SitUp_hest PFAR_good
/\
/ =0 =1 \ / =0 =1
0 (B44.78/1.0) FFAR_gaod 1(18.08/1.08) 0(31.0)
7N
/ =0 =1
PFAR_satisfactany 03401
TN
/ " B \
1(8.15/0.15) 0(15.0)
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dmsunislémedasulivingula uuu Jas annsadeungle fai

1. drnstwesludnm Wi “Fuin” vageuaussanmmnane Azt <

2. thnsifssedludranti liwindu “Aunn” wag qn - 13 60 Fund wirfu “fun
NANISNAFDUALTIONINYINGAE BINAYU “R”

3. thnsissadaludramiin laivirfu “Fuan” wag qn-ds 60 Junit windu “fuin’
NANNSNAFBUANITONINNINNIE WIAU “Uunany”

dlofinsanlagldranuudug aenuly wazariauszanian Wetnuszansnmn
yoauuunensal Tenanisaduay fad

a p=] a 1 1 o o = (% o q
13199 2 Naﬂ'ﬁL‘UﬁEJ‘ULV]ElUV’Y]@’J'W@JLL@J‘UEJ']GU@Qﬂ'ﬁ“l/ﬂLﬂiJ@ﬂGUE]@{'IﬁLLUU Classification

wiadafildsuundeya AAMuwiug | Amdwla | Ardauszansaw
Decision Tree Jag 5-fold cross validation 99.75 99.8 99.8
J48 10-fold cross validation 99.75 99.8 99.8
Percentage split 70% 100 100 100
Randomforest 5-fold cross validation 99.75 99.8 99.7
10-fold cross validation 99.8 99.8 99.8
Percentage split 70% 99.59 99.6 99.6

91A5199 2 MsIARIALLLuET Aauly wazn1sTaaIUsEansan Seierdu
nsinUsednSanlagsinveanuunensal kanisnageunuin auldsndula Decision Tree
Percentage Split 70% lAA1ATLLAIUEA ﬂ"]ﬂj’mijLLaSﬂ'W‘Uiza‘V}%ﬂ"IWﬁLﬂuﬁ’]q\‘ifm
AaTagaz 100 Ay wAtaU1d RandomForest 10-fold laAnauwsiuguazetUsednsam

Souay 99.80 uasmptlaU1gu RandomForest split 70% lapAAysingn 99.59 uagAusedviznmn
99.6 MUAIAY

n1sviniiasdeayalaeningadaruduwus (Association Rule) wuu Apriori
wae FP-Growth
nQuesANduRusluntsnagovanssanImnianie lnatinngainuduius
FunoudBuuu Apriori uag FP-Growth §3aldimunnissae Tasanunsnosuneldded
A1 lowerBoundMinSupport fie N15ARUAAT Minimum Support
A1 metricType e NMSMUUATURUUYBINYAINEIRUS
A1 minMetric fiB N13AMILAAT Minimum Y8e3URuUNAUENTUS

A1 numRules AB NMITPYTIUIUNYANUFURUSNADINT
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@ weka.guiGenericObjectEditor
weka associations Apriori

About

Class implementing an Apriori-type algorithm.

car |False

More
Capabilties

*)

classindex -1

delta 0.05 -
doNolCheckCapabilties | Faise é lowerBoundMinSupport 0.1
lowerBoundMinSupport 0.1
metricType | Confidence é minMetric .0_9
minMetric 0.9
numRules 10
outputitemSets | Faise v
removeAllMissingCols | False v
significanceLevel 1.0
treatZeroAsMissing | False v
upperBoundMinSupport 10
verbose | False v
[ open.. || saw ) ( oK || cance |

AN 3 NM1sruUAAIl Weka Association

lneg3dulavinnisnaasudn Minimum Support kag Minimum Confidence
a a ) ' X% v caaa & L. Y
I@EJLUiEJ'ULV]EJUﬂuwa']EJﬂ"I LL@]ﬂ']‘V]IMNaa‘WﬁV]ﬂ'V]Ej@ﬂ@ Minimum Support bn1AU 0.1

wag A1 Minimum Confidence = 0.9 lngaglangain Apriori 311U 5 g AN 4

SecondsModi fiedPushUps
SitAndReach
PFAR

=== associator model (full training set) ===

apriori

Minimum suppert: 0.1 (81 instances)
idence>: 0.9

Minimum metri

Number of cye crformed: 18

Generated sets of large itemsets:

Size of set of large itemsets L{l): 21

Size of set of large itemsets L(2): 47

size of set of large itemsets L(3): 20

Best rules found:

@ Weka Explorer - o x
[ Preprocess | Classity | Cluster [ Associate | Selectatiibres | Visualize |
Associator

L (274099 :HApriori—N 10-TD-C08-D005-U10-MOT-S-1 [I—l:—l

|
Associator output

Start Stop
Result list (right-cli.. = | 2ttributes: & 2
Resuitlist right=cll. BuT

135719 - Apriori StepUpAndDewn

situp

. BMI=smart PFAR=good 187 ==> StepUpAndDown=bsst 173
. SitUp=good BFAR=good 138 ==> StepUpAndDown=bsst 126

. sitUp=satisfactory PFAR=good 100 ==> StepUpAndDown=hes
50 ==> Steply ~best 81

oo e

ap.

~low g

. SccondsModificdrushUps=good PFAR=good 150 ==> StepUpAndDown=hbest 136

<conf: (0.93)> 1ift:(1.32) lev: (0.05)
<conf: (0.51)> lift: (1.3) lev:(0.04)

© 50

<conf: (0.51)> lift:
<conf: (0.9)> lift: (1.28) lev:
<conf: (0.9)> lift:(1.28) lev:(0.02)

[41] conv:(3.7)
[28] conv:(3.15)

(1.25) lev:(0.04) [30] conv:(2.57)
(0.02) [1%] conv: (2.7)

[17] cenv: (2.67)

d

Status

oK

L]

AN 4 NAANSAINNITAIUA Apriori A1 Minimum Support 1M1AU 0.1 wag A1 Minimum

Confidence AU 0.9
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A1519% 3 NYVDIANUANITUS 91NN5AMUA Apriori AMUAAT A1 Minimum Support WU
0.1 waz A1 Minimum Confidence 111U 0.9

NEUDIANNTUNUS Confidence Lift
1. BMI=smart PFAR=good ==> StepUpAndDown=best 0.93 1.32
2. SitUp=good PFAR=good ==> StepUpAndDown=Dbest 0.91 1.3
3. SecondsModifiedPushUps=good PFAR=good ==> 0.91 1.29
StepUpAndDown=Dbest
4. SitUp=satisfactory PFAR=good ==> 0.9 1.28
StepUpAndDown=best
5. SitAndReach=low PFAR=good 90 ==> 0.9 1.28
StepUpAndDown=Dbest

o

9INAITNN 3 HaN15NAaeInIalUTwnIy Weka 3.8.5 aglanadnsiianun 5 ng
(Inedian Confidence Wiy 0.9) Fsanunsawdadvosngauduius lasail

1. a1Aeudulani1e “@udIu” LarNanISNAARUANIIONINNIINIY “A” zvinlidl
< Yy 1 = 1 dg*’ = % “d 9
anudululasauay 93 1uaveINIsEULNITUAY 3 U Azlena “Aunn
2. 1aN19 60 U “A” WASNANITNAABUANTTONINNINIY “A” Ay lAd
< Yy 1 & 1 é{ a [ «s 9
anuululasauay 91 1NaveINIsEULNYITUAY 3 U7 LaKE “Aunn
3. o1AuNuUsEENd 30 WP “A” WATHANISNAABUANITIOAINNINIEY “F”
) val [~4 Yy 1 = 1 é{ a £ «s 9
g lntianuduldlasssay 91 IwaveINITTUENITUAY 3 WP LAKE “Auin
4. 91an1e 60 FuUM “UIUNANT KATHANIINAABUANTTANINNINIY “F”
azyiltanudululasesas 90 1NaTaINISTUENYITUAY 3 Wil leka “Fuin”
5. HweAIlUTIIREY “AN” LAaTKaN1SYIAARUANIIANINTIINIY “A” 2wl
< Yy 1 & 1 .«.3 a [ «s 9
anudululasauays 90 1NaveINISEULNUITUAY 3 U7 LaKE “Aunn
dnviadlofiansanan Lift vesnnngeuduiusiaininni 1 wandliiuinmnisel
fananimnudunusiuy
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@ Weka Explorer - [u] X

[ Preprocess | Glassify | Gluster [ Associate | Select atributes | Visualize |

Associator

1
Choose |>FPGrowthrP7—M—NWEI—TEIVCEIH—DEIEIEVUW[I—MEH l

~ Associator output
Start Stop
Result list (right-click ...

3

Situp_verylow
situp_low
09:20:37 - Apriori SitUp_satisfactory
SitUp_good

SitUp_best

09:37:13 - FPGrowth

=== mssociator model (full training set) ===

FEGrowth found 4 rules (displaying top 4)

1. [BMI_smart=l, PFAR geod=1]: 187 ==> [StepUpandDown best=1]: 173  <conf: (0.93)> life:(1.32) lev: (0.05) conv:(3.7)
2. [PFAR good=l, SitUp_go : 138 ==> [StepUpandDown_best=1]: 126  <conf:(0.51)> 1ift:(1.3) lev:(0.04) conv:({3.15)

3. [PFAR good=l, SecondsModifiedPushUps_good=1]: 150 ==> [StepUpAndDown best=1]: 136  <conf: (0.91)> lift: (1.28) lev:(0.04) conv:({2.97)
4 factory=11: 100 ==> [StepUpAndDown best=1]: 90  <conf:(0.9)> 1lift:(1.28) lev:(0.02) conv :(2.7)

. [PFAR good=1, SitUp_sai

1%
v

Status.

oK Log | g O

ATNA 5 HAANEAINNITAINUA FP Growth A1 Minimum Support t¥1AU 0.1 Wag
A1 Minimum Confidence 111U 0.9

A19199 4 NIBIAMUFUNUS 91NN19AIMUA FP Growth f191uAAT Minimum Support
WU 0.1 waz A1 Minimum Confidence WU 0.9

NUDIANMUTUNUS Confidence |  Lift
1. BMI=smart, PFAR=good ==> StepUpAndDown=best 0.93 1.32
2. PFAR=good, SitUp=good ==> StepUpAndDown=Dbest 0.91 1.3
3. PFAR=good,SecondsModifiedPushUps=good==> 0.91 1.29
StepUpAndDown=best
4. PFAR=good, SitUp=satisfactory==> 0.9 1.28
StepUpAndDown=best

>

31915199 4 wan1sNeaeerlslusunsy Weka 3.8.5 aglanaansviavun 4 ng
(lnediAn Confidence = 0.9) Faanusauwdarvaangauduius lanad

1. DANRYRUIANTY “AUAIU” WAZNANISNAZDUANTIONINNIINTEY “A” 2g9iln
< Yy 1 = 1 dy = 2 “d 9
anudululasssas 93 IuaveINITHUENITUAY 3 U Llena “Auin
2. DNANHANISNAZDUANTTONINNIINIY “A” WATNAFBUANTTONINNIINY
Luuan - 19 60 i A7 azinlidanudululadesar 91 Tmavesnistueniintuag
3 U Azlana “Aunn”
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3. MAWANITNAADUALTIANINNNNNY “R” LaghuudunuUTEend 30 Ju1 “A”
azyiltanudululasesas 91 1NaveINSTUENITLAY 3 Wil azldna “Fuin”

4. SIAIHANITNAFRUANTIANINNINIY “R” WAENAFDUANITIONINNIINNEY
LuUgn - 193 60 Wil “Urunane” agvhlidianudululadesar 90 Twaveanstusnandy
a3 3 Wil awldinag “Fann”

Snvraslefiansanen Lift YINNNYANUFUNUSLAUINNT 1 LLa@ﬂﬁLﬁudﬂmeiai
fanaimNUdUNLSHUY

5. @3Uuazanusnenan1sivY
N153LATIENMIANNFUNUSA1TUTELTUANTTONIMN1IN18ReTNLT U TsuT o
swUssrase 1 lagldvannsviuvilestoya 2 wuu loun nsvimiisadeayanuudiuun
Ussinntoya waghuungAnuduiug
nevimilasdeyauuusunUszandoyaidenmausuifivudeduneuis 2 38
fo fulddnaulanuy 148 wazlidy nudnsdsuiisuuuuduneuisiulidnaule
freinadia Percentage Split 70% léAaanuusiugn AranulinagAruszansnmiiu
Ag9gn Ae Segar 100 wazwuulrgualeinaila 10-Folds cross validation 1vid1A314
wifugn meubnazaUszdnsam snduiisadntes fe Seuay 99.8 donrdosiunuivey
szuvatvayunsiadulalunsienegdnnudsmesnmaialsaiedt ndvedsauman
wazAuAulaingaves (Jongkasikit, N., 2016) Wadsaonndpeiue1uise Fake News
Classification Using Random Forest and Decision Tree (J48) (Jehad, Reham & Yousif,
Suhad, A., 2020) Waz@aBAAABINUNUITENTANYIMATANEINTUDITNAMSUTNAN W TEAU
U393 anvmeuiiunesinglyinaiamilosvaya (Wanon, S., Areerat, T. and Sanraj, C.,
2018) Alveaaiug: Al wagAussansnmlndlAseiu
wadnsildannnisiuniesnvungaruduiuslaslddunouisuuy Aprion
1%ng) 5 ng uazWUY FP-Growth léng 4 ng lefiansanwuiingdsnarndululufiams
Aoy Fsannndestuauidenisdansosgunimbesiulnelfinaiamiasdoya
294 Thongkam, J., Sukmak, V. and Sukmak, P. (2018) uaa1nn153denuin ldinazidenly
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