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ABSTRACT

The objectives of this research were: (1) to compare the results of using a technique to diagnose
students' mathematical proficiency through machine learning between students who received feedback
and have not received feedback and (2) to develop a predictive model for diagnosing the level of
Mathematics proficiency of students through machine learning. The results revealed that comparing the
mathematical proficiency of students in the mathematical process dimension and the conceptual structure
dimension between the control and experimental groups were significantly different at .01. Moreover, the
predictive model test results of data classification techniques by using the WEKA program with a decision
tree method found that at the level of the students' proficiency in the mathematical process dimension,
the best algorithms and techniques are Random Tree and Random Forest algorithms by Percentage Split
technique 70%. Besides, at the level of the students' proficiency in conceptual structure dimension, the

best algorithm and technique is the J48 algorithm by percentage split technique 70%.

KEYWORDS: Mathematical Proficiency Levels, Automated feedback, Machine Learning, Diagnostics,
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nsAasvidaya
WisuifisuAadsvesazuuuInmMsTuuunageuitadussAunuaansansadamanivosiToud
LildsuniseundunagBouildsunstoundu tnsldafifnsmaasunguiedvasenguiidudaszandu t -
test independent
(2) MsWaundauuuwensel WeddaduszRuarmanansanadinaiansvesdiGouninunsiBeuives

w3RsNdayanugIuveliseu
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NguA29EN9

sy A vunvedlsauTeu (Scs) na (Sex) insatndsivadinenaniiveniiiiuin (GPAmath) 1n3a
Laﬁaiawﬂﬁmmauﬁmum (GPAX) LLagai’m’Jwi'i’ﬂmmmummi (Hour)

MUUIAY fie SEAUANNENINTnvRSBUliAnsTUIUN TN NATINMERT (MAP) UagIT2AUAINANNITOVEY
HiFeuilasainnuAnsIveen (SLO)

mafuTuswdoya

iRl uuunaseuilfeeniuuudlivhnmunuteyamnevtesdisouiadutoyatiuguuazssiu
anuannsavesifeuluudaziiainifuueunaiadu http:/exmlitassess.com/ adninieiiiedmuntisves
foyauazuiasieyalfogludsiidinun udanduidateyailuuandudrivesnuazidoniouenniti
AsutukarAnIansatlulduselovild

nsassideya

(1) Mnnsiivsusndeyaiugiuvesdiseulduennitmiesdesdiuu 7 Jade undesizianduiug

(Correlation Analysis) Tng/lalusunsu IBM SPSS Statistics 26 Wana Table 1

£ o oW s

Table 1 AvduUszavsaduiusvasiwlsiuifinisiseu;

4. AduUsEAVSanduwuS
%awaga aa a 4 aal 4 a
UANITTUIUNITNNAUAAIENS 1AlAsea519ANUANTIVEDN
School size 0.18* -0.16*
Sex 0.45 0.06
GPAmath 0.34%* 0.56**
GPAX 0.36** 0.58**
Hour -0.09 0.07

v ¢ o v °

31NM1519 1 WudanaduUsEansanduiusseduanuaiunsavediseuiinug duushiidedfgy

'
a

52U 0.01 Iviaviua 3 fAalaun vualssseu 1nsaRaeIvANAAIERSINENTIHIULT LagnIARALTINNNIV NN

(2) {338l4lUsunTUINT (WEKA) Wieas1aduuunensalsyaumuaunsameptinenansveadiseululia
nszUIUNINNAdinAansuaziiilasiasenufnTiveen lnsldinatanisdwunuszinndeya (Classification)

XY

sheABdulsiiindula (Decision Tree) waglddanediiu 148, RandomTree uay RandomForest ddlumstiintoyag
Tusunsun (WEKA) dosinisutasdeyalieglusy csv andurhmanaaeuaiuudug lunsneinsaldag
wiallA Cross-validation Test Ingvinisuusioyasenidu 5 dau (5-fold cross-validation) uaz 10 dau (10-fold
cross-validation) waziaila Percentage split 70% lneuusdaya 2 du loun deyaiieus (Training Set) 70% uax

Jayanaaau (Test Set) 30% (Data Set = Training Set + Test Set)
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&) Weka Explorer

Preprocess Classify Cluster Associate Select attributes Visualize
Open file... Open URL... Cpen DB... Generate... Undo Edit...
Filter
Choose  None
Current relation Selected attribute
Relation: RUN-weka filters unsupervised.a... Attributes: 4 Mame: MAPR
Instances: 151 Surmn of weights: 151 Missing: 0 (0%) Distinct: 6
Attribistes No. Label Count
All MNone Invert Pattern 1 p 71
4 8 2
Nao. Name
- = 5 Q 47
1 |+ sif
site school 6 O ]
2 || GPAmathn
3 [7) GPAmixn Class: MAPR (Nam)
4[] MAPn
71
Remave A 4
] e
Status
0K
Figure 5 ﬂ?iﬁ?L‘U’]ﬂJ@%ﬁﬁIﬂiLLﬂﬁJ WEKA
a o
W8aIN13398

= ] pd
Save..
Apply
Type: Nominal

Unique: 1 (1%)
Weight

A

47

e Visualize All

g

- "

Leg

1. Mmaeuiiisunanisldmatiansidadesziuanuaunsanieatinanansvasiseusniunisiioul

vauA393 (Machine Learning) seninefiseunilasunislidayataunduuaslilasunislvidayatoundu

FidglamatiamidadeseAuanuamnsannndinman sniunisiseuivenniatlunaaeddiungu

F10874 2 Ny Ae NuAILAN Ao naudissuiuuunageulnglilisumstoundu uaznguvaass fie nqugisey

Muvuneaeulaglasunistoundu WewSeudlsuseiuanuanansaniadamansvosiSou Tngldisn1smig

@A Independent Sample t-test (Sig.2-tailed) Usingua il

Table 2 msSguiisusEAvANUAIIIANNAdnmansveiseuludfnszuIuNITIIANRAER S TENINGY

AIUALLAZNENNAREY
N1INAHIU N df X S.D. t Sig.
NANAIUAY 64 €3 4.15 3.81 763 00
NAUNARDY 64 10.56 6.09

N1 2 wlilussiuaruanansanadamansvasiseululifnssuiunmmendinmanssening

NANATUALLAYNGNNARBIUANFTDE19ITY

o o A

dAgyi .01
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Table 3 nsiUSeuiisuszAuauausasAdineansvosgsululiflasiE e NuAnT VLN SENINGY

AIUALLAZNENNAREY
N1INAHIU N df X S.D. t Sig.
NANAUAN 64 63 4.26 2.85 1248 00
NHUNARDY 64 12.85 5.14

91574 3 agladluseduanuaunsanindinmansveseululiilasiadanuAnsiveensening

'
o v o

NAUAIUANLALNGNNARDIANATRE T AN .01

2. nMsRaLITILUUNEINTallun15ITdEsEAUANAINNTANNANAANEAS YRS EURIUN TS BTV
GERN
NMFAIFILUUNEINSAISERUAVINANSaNANamanTverTeululAnsEUIUN I RdinAan SLav R

a

lassaemnudnsiven tngldinaliansduunussiandeya (Classification) Aeis

v Vo a

Yliidnaula (Decision Tree)

wazlydana3fiu J4s, RandomTree way RandomForest FIHATNSLARNILUAIIG 4

Table 4 HamsvageuAILLiuEIvaIUUNEINSaluNTITadesEAuAmNaINTaNNAtinman SUa ISy U1

miL‘%EJuifsumm%ﬂ
ffn15tdIZAU v e 5-fold cross | 10-fold cross | Percentage split
_ . danasny
AIUEIUITANINAUAAE NS validation validation 70%
J48 (%) 59.60 52.83 71.11
AANTEVIUNINIAMAFAIERS (MAP) | RandomTree (%) 60.93 45.28 73.33
RandomForest (%) 60.93 48.11 73.33
148 (%) 67.55 66.23 68.89
1AlATIA319AINANTIVEBA (SLO) | RandomTree (%) 70.20 68.87 66.67
RandomForest (%) 71.52 71.52 60.00

NA154 4 wansnageumaianisdwunUssinndeya (Classification) meisaulddndula (Decision
Tree) wazl¥9anasiy J48, RandomTree way RandomForest LagiA1ANUMug1vaINIsNeINsallumfazinaila
#1875 5 — folds Cross-Validation, 10 - folds Cross-Validation waginaila Percentage split 70% wui1 Tuszau
ANANIIvesiFouiifinsruiumsvnndamans Sanefuuazmadeiinfigaie Sane3fiu RandomTree uag
RandomForest Aa8LnAfiA Percentage split 70% @1u1saniatauLiudlasovay 73.33 uagluseau
ANuanTaveiFouiiflasiaiumnuAniveen Saneifiuuasinadaiidiigade danedfin Jas demaia

Percentage split 70% @usamiAIAUutuglfsoay 68.89
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2AUTY wazdaiausu

1. 21NNTIATIENTEAUANNAINTONNAMAAIAATUDIHITEUVBINGNAIDE1N 2 NFUAD NANAIUANUAE
NEUNAABY WU SEAUANEINITaNIAtinAansvesgisululiinssuIunTmeAdinmansuaz IAlasase
AnuAnTIventuiinuuanssiuegedifod @yl 01 FadumsdlunduresinEeuilasunisdeundudu
aunsavhdeaeuldszduanuaunsafigindt wansinistleunduduannsavilsitniFeuhdeasuldgnieanniy
fAdulaliteyateunduluinGsundunaassisdeiineugnuaznouiin Fsaenndosiuauideves Van der Klej
(2012) waz Shute (2008) AlFuuziiin mslideyatdounduluszuvesulaliifinazaonndesiuiunnsianis
Bounisaounsaglifoyadounduisludefineugnuasiin (Full Feedback) twszn1saougnuesti3ousiunain
MIAARBY

v

2. AINNANITNAFRUAIKUUNEINI iV LnATlAnIsT MU UseLAndeya (Classification) Aae3saul

pmd

o

Andula (Decision Tree) WU FEAUANNANITOVBMELTEUTRNTTUIUNITNIANIAAENS SanesiuuazimATiavf

=D

gnfe 8ane3iu Random Tree WAz Random Forest AiginAllA Percentage split 70% @131150A533QNABITREY

ay 73.33 uagluszAuanuanuniaveiSulflaswainmnuAnsiveen  danesfiuuasinaliniinfigade sanesiy

148 seinaila Percentage split 70% a1u130n5IagNABIsoEay 68.89 wazludiuuunginsaldendiaiunse

¥
=1

wennsalsziumasaeadamansiuteyaiuguldfmndduunguiegiadudiviuinn Jaenndosiu
111378904 Angsutharak (2020) lind13litiaarnudesn1saiuteyaves Machine Leaming Nsinagdaslddoya

Fuuannluns@ne WelrlawuudiassianuisasinaukasneInsallam

tarauauuglumsimaideluly

1. Mnwan e WenSsuifisussiumnuausansadamanivesgiFournunsiouiveaniss wui
naufiSoudldsunslideyateunduiisefuanuanuisamandinmansganinnguiililesunislideyateundy
fedulunsimunuinnssuasinislitoyadeunduynsuuuusviindeuiifissfuanuansansadnmansi
uansaf iledunnAniivarnvansuazasmiluiimifiaainndeuvestinFeu

2. aguazgiiduiindesaansatuudauasuinnssuiildluuszendlilunisdanisisounisaesuly
sUuuueeulay iieazldnsudeunnsosnagiimstauilussfuamnuaunsovndamanivosfiou tlefmun
s YiuugsdmiunsdamsieunisaeuiivanganiuuiunvedlsaFeuldesamnzanlaoidun
Fosnsianizyana uazarsinistnaadeuluviedennaslunsyiuuunageu wisoravsdinmsiiausgiionsld

svuulsdnseulafnwineunsidsyuy

Farauauurlunsideadasely

1. druresnisneanuramsiinuluiaiiinainndouniodiuiitnisounsfieswaun WeidunisTy
UniSpuianunniesawueruilugnsiaweanuinndnmansvemuiowioly

2. msoenuuUNIsAeuUsaasurlunItadesRuauasaRdaansins fudiSeusoynaa

U q

Hunsieuivennset lnsthnsaeunaznisusaliusiuddeiuiailunsianngiSeusuuasuias
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