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. INTRODUCTION

Tulking the quality of education must be connected 1o the fearmning process in the classmosem., Learning
inthe school includes twi eritical aspects, namely, weachers and stwdents. Teachers huve the fask of teaching,
while students huve the purpose of learnmg, Good envirenmental conditions can hove o posiive impoct on
the raching-heaming process. An ansactive environment will create a learnimg atrmosphers i the schoal. The
classroom's  physical environment also influences elementary school students’ developmenl  process.
Envimnmental elements such as objects around studenis, including class size. moom emperature, ¢lassmooany
environment, and student comifort, influence stdents cognifive: development [113A good education will
produce o guality peneration and become the key o improving the country's dev nt, According 1o
UNESCO, education in Indonesia ranks 10th out of 14 developing countries, ‘where EI".-‘.' of achools in urban
areas, X% 0 ram areas, ond 66% in remote areus sHll lock teachers [2]. The most significant contnbutor to
the kew gualiny of education B undoubdedly frons rural and remote areas. This s due 1o the need for mose
relimble educators willing to live in remode areos, the uneven distibution of feachers, and the uneven gquality
af teachers.

According o Law Mo, 2 of 1989 on the @itional education system, Elemeniary education is oreankzed
o develop attiudes und obilities. Elementary education & o nine-yesr education, consisting of a six-year
program . Elensentary school and a theee-year education program i junior high school, Ebementary
cducaion aims b provide students with essential skills to develop their fives oz mdividuals, members of
soclety, citizens, and members of humanity and to peepane students w folbow educaton (3]

Improving & countey's educatks guality must wlso begin with improving the guality of education in
remobe ireas, Godd quality educution mast be spread evenly in each region. The Back of equitable distribution
af education cccurs a ot in remote provinces, so there is much distribution of education subsidies that have
nod been evenly and thomoughly distributed (4],

Teachers are essential components o he wachig and learning process and panicipate in effons o
form potentiol buman resources in the deve figld, According 1o experts, pmofessionol teachers are all
penpbe who bave the suthosity and sesponsibiliy for the education of smdents. both indivedually and in
groups, at schonl or outskle school [1.

Students pre members of society whe seck 1o develop their potential through the fearning process
avaitable at speaific pats, bevels, and tvpes of education [5]. Students are gae of the consponents of education
that camnet be abundoned because, without students, i would not be possitle for the fepming process to mum,
Students are hurmsan componenis that cocupy @ central position m the teaching and learning process wherne
studends as partics whe wani fo schicve poals, have poals. and then want 1o achieve them optimally

The develspment of the workd of education nesds the latest innovations refated 1o focilities tailored 1o
cducational capacity o improve the guidity of education in Bojonepony Begency, The development of
copaeity and ficilitics e advance civilization indicates that the wordd of education needs on upgrade o
suppon education so that bearning is carnied out more effectively and efficiently. Capacity and facilities in
the world of education heve the sdvamage of making it ensier o provide good comfon for teachimg stafl nnd
siudents. A wide distribution of facilities is expected o bgprove today's guality of educatbon. 1t is necessary
to proap elementury schools o salve the problem in the Bopnegoro district bused on the completeness of
cupacity and educational facilities. The process of clustering clementary schools is statistically done with the
chustenng method. With the clustering of Eknwotary schools, policymiakers can debzemine more efficient
pelicies for mproving Elementary education in the Bojeneporo district.

Bused on data from the Begional Educaton Balance Sheet (NPD) o 20210, data on Elkementary schooks
inthe Bopmegoroe district is presented. It is obdnined with o total of 7235 schools with 72,003 students and 1%
dropouts. 5041 eachers with 2 581 uixJ servants and 2460 non-civil serv: mbt-t SES classroonss, and 4 853
classrooims with 1 456 in good condiic lighitly darmaged cond

In the Bojonegoro sub-district, there are Elementary schooks with less than tone newe students, 1t is such
as Banjareio 3 Elementary school, which has only two new students, Klangon] | Elementary school has only
three students, and Ledokl Bulon 3 Elememtary school has onkby five new s l'tw simaikl pumber of new
students is due fo the nedd for nwee school-ape childen in the neighborhord and the proximity between
clementary schools, The elementary schools concerned hove requested the Education Office policy for equal
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distmbution of students in elementary schools so that ol schaols can get students according to the copacity of
the oo and deachers | 7).

Asof 2021, four etementary schiool buildmgs have eollapsed. including Serandmg Elemsentary Schoal,
Pandan 2 Elementary School, Besah 1 Elementary School, ard Sumberagung 2 Elementary School, Megrabe.
The eallapsed buildings that hive yet o be repaired have resulted in students and teachers having o camy out
teaching and learning activities {KBM) abternadely m other clussrooms 8],

Bused on research conductad by Winani et al. {202 1) nekated 1o teacher professionaliany and the quality
of education at Mojodelik | State Elementary Schaool with o gqualitative approach shows that, in general,
tesichers are professional in mastering the materiol. concept struciure, and scientific mimdset [9]. 5o far.
cducational research i Bojonegors Regency still needs to be improved, s i B o critical research ares.

In this reseorch, the aim is to compare clustering methads to get the best method to be used for
chuistering elementary schodls in Bojopegorn Regency based on educational capaciy and facilities. The
chistermg methods wsed wre K-Mesns, K-Medoids, and Random -:,!lmcring

The clustering method 18 appropnate m dividing or grouping elementary schools i Bojnegoro
Repency based on educational capacity smd Eacilities. The clustenng method is the process of grouping some
data bazed on the characteristics of the data obiined. [t con explam the relationship betaeen one member
and another by groaping the merbers’ similarities o obe group and making a difference with other groups
regurdimg their respective data characieristics [10]

E-Means rese clexd by Priambodo and Prasetyo (2018) obtainad the results of mapping the
Banten Province aren babed o the fevel of education that hus a shortuge, sufficiency, and excess of teachers
acoording 1o the disiricteity |2]. The benefit of the results of this study is that itcan be s sugeestion for the
Banen Provincial Bducation Office o tenms of deacher equity. Funhormore, K-Means rescarch by
Pradanvuna und Permann {3018 concluded that the number of clusters und the amount of dita used affect the
quality of clusters fodmad by the K-Means and K-MNearest Neighbors methods used [11], From the K-beans
research conducted by Rungan et al, (2015]), the resulting sccuracy measure of the Support Vector Machine
mthod with an accurey rate of %3.335%, while the K-means clustering method with Suppon YWector Maching
{5%M) support obtuined an pocuracy rte of ELEER [12]. In the research of Mugriha wmd Huimni (2015}, the
Be-Befeans Clustering method is used by displaving the resalts in the tomm of a map so that the education offece
of mstiitions that handle educaton in [ndonesia can compase the quality of education in each province i
Indonesia 113 Anggrueni and Putra's research (2021 stated thit the K-Means clustering metho] is o method
weldh il Lﬂ.li'h_rmur:n_} results. However, the use of this method i3 longer with the detenmmatioa of the
centradd, which must be scouride so that the outpuol resulis are os expected | 14]

In the research of Astria et al] (20200, the K-Medoids method i used w group data with the belp of
Rupidiiiner software so that 2 clustérz ase abtained [ 15], The research of Bhamaduni et al) i 2020} obtuined
chustering results wsing K-Meons and k-Medoids slgorithms well, There ure differences i the number of
clusters in the peeformance of cach algesithm. Each Bemtion has a different caleulatbon patterd depending en
the dataset used and the centroil points used us calculations i the algonthm [16], From the pescarch of
Silinonga et alf (20019, the K-Medoid methiosd was chosen becavse it can overcoms the shorteomings and
wenknesses in other methads, especially the K-Means method, where this methed can overcome the
weaknesses in thedata, including outlier data and ooise [17).

In the research of Gates and Ahn (2009}, the Random Clustermg method s used For clustenng Cancer
types where the clusterning priscess is more like Hierarchical Clustering than random Clustering [ 18] This
methed B considered easier o implement and works for real cluster weights i:r i with results for severa q
that can be found ut once i one simulation, However, this method must 1m|:| Ve lwncar for farge valugs
wiiben g > I Raud:!un Clustering performe vandoan Il.u Chustening on obsery ;
that i 1o gnch other and di £ ko other clasters | I‘J'I
clostering mode] criteria nsed o principle similor 1o the Elbow method in Puto e
ab.'s pesearch 1”‘{I*H I, which measures cluster density performance and produces an average within cluster
distunce measure with the help of Rapidminer software for each clustering method experiment on clusters 2
w10k The best cluster k is selected at the average within-cluster distance vabwe, close to zere, on the firss
stable sloping curve [20].

In the field of education in Bopaegore Begency . it s sull considencsd less wargeted becavse it noeds to
know which groups of elementary schools need atbention refated to increasing educatbonal capacity and
fucilities, Grouping elementary schools with clustering methods can determineg groups of elementary schools
based on educational capacity and facilitbzs tn the Bojonegoro disirict. This rescarch benefits the Bojenagorg
education office in supporting equalizing educational capacity and facilities for oll elementary schiooks, Thus,
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itis necessary to propose research fitled "Dote Mining Stedy for Grooping Elementary Schools in Bognegorae
Regency Based on Educaional Capacity and Facilities® .

2. RESEARCH METHOTS

2.1 Research Design

The research design applied & 8 quaniitalive research approach that uses three clusierg methods,
narmaly K-Means, K-Medoids, and Random Clustermg. 1o be compared. The clistering method i applied
using Rapidminer Sofveare with the best method criteria measured based on cluster density perfommance,
producing an wverage within clusier distance memsure.

2.2 Population and Sample

The sample in this study represents the observed populution, It vses secondary data rcpn.‘-scrling
educationn] copacity and I':lnllm::- namely data om the mumber of ieachers, numbe: of ﬂgd
classrooms, and e -JI mombe] of anﬂ]n.muuan school m HH]I'II'ILLI:II'Li district ta
Education, Culiure, Fes Teclnobopy in 2021

2.3 Sampling Technigus

The samgpling technbque vsed in this research uses a purposive sample that takes data from the database
acomrding o the reseanch objectives. As the case study application, the education data sample was taken Trom
the official website of the Ministry of Education, Cultune, Research, und Technology,

2.4 Research Subjects

The data sources used in this study are secondary data o the form of data en students, achers, roobel,
and classmooms of elementary schoals m Bopnegom Regency obtained from the website of the Mimistry of
Education, Cubune, Besearch and Technology in 2021, The research variables used inthis study are presented
in Tadale 1:

T 1. Definitbon| 01 Research Varialles For Clastering Method

Variables ”“;;f"“’-‘ Description
Teacher Ratis The mimber ol wachers seaching in the scheal.
Stisdem Ratis The mimbe ol sudents stlembing lesions,
Clussmoomn Ratio The mumber ol clasaonms in the schaal.
Rl Ratin The mimber o Rombel given by the schonl

The rescarch variables used are Teacher, Student, Classrooan, and Bombel variables, the description of
which has been presevted o Fabile 1AL variahles have a messureimnent scale, that . the ratio.

2.5 Data Analysis Technlgue

The anulvsis step in this research = o compare three clustering methods, incloding K-Means, K-
Medoids, nngd Bandom Clustering, which con be done with the help of Bopidbiner software, The application
of clustering methads with Rapidminer software is made by making a process design armnged m Pigore |
with several wols auch as: Retrieve data, Normlize, Multiply, Method (K-Means), Dats to Semilarity,
Multiply second. and Performance
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Figire 1, K-Means Clistertng Process Thsign.

In Figuee L the tools o operators are given i the research, Betrieve data s used tocinput the dataser.
Noamakize o standardize is used for the shservation data b a standard Nemmal distribution. Multply is given
o divide the process fe more than one process. Method [K-Means) 15 vsed to apply the K-Mean clustering
methad, Data to Simikarity sccounts for the Smilarity bebween examples of o rlilmtm.if'cr}i:_hrmnnnc 15 used o
measuare the Performance of an applied method.

The Retrieve datu ool helps open dotasetz, Normalize (o standardize dato, and Multiply to divide the
procesa of 1 path ot more than one path. The methed can be selected for Clustering methods such as K-
Means, K-Medoid, and Random Clustering wethods. Data to Simikaricy serves io anticipate data repetition.
Performance B used m testing the Performance of the Method with the poovisions of Cluster density
performance,  The steps of dato analysis in this study are given in stages;

. Describe the Elementary databose of elementary school education in the Bojoneporo district,

2. Evalupte the Elementary elementary school education database in the Bojonegorae district to obtam datn
ot the capacite and facilities of elementary schools inthe Bojenegorm district.

3. Perforon clustering anilyvsis by applying the K-Means, K-Medokl, and RBandom Clustering methods.

4. The clustering method coanpatizon poocess s carmed out by comparing the value of the perfonmanee
vetod with the best cluster k hased on the vabue of the Average Within Cluster Distance of the centroid-
hised K-Means, K-Medoid, ond Bandom Clustering methods

5. Determine the best clustering moslel with similar eriteria to the! method for clustering elementary
schools in the Bojonegoro distrct

6. Clustering elementary schools based on capacity and facilities 14 done by applyving the best clustering
m.-mc':-l{

2.6 Flaw Chart

In this research, o flow chart con provide a detaibed description of the data analysiz steps in this stady,
The flow chart is dsed following dml'-.'iwa!i,.-:utiqm it Flgure 2t
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Flanre I, Flowchart of chistering compearison,

Frguire I gives a visvalization of the stages of comparison between three clustenng methods: the
methods of K-Meanzs, K-Medoids, and Random Clustening.. Starting with the input dutoset s a primary school
cducation database and then evaluating the three clustering methods. The peocess continues By neeasuring the
petform@nce results of the three clustering methods and then comparing the results of the thres clustering
methads. The output given is the result of the best clustering methad., then the output for the descriptive
statistics of the datased based on the grovping of the best clustening method.

3. RESULTS AND DISCUSSIO0N

Al. Resul

In this stidy, the amount of data used is 723 in the form of elementary schools in Bojonegore Regeney
regarding the number of teachers, students, classrooms, and rombel in 2002 1, Elementary schoob didw is tuken
in the vulreruble months of Januory - December 2020, The dote criterin used consist of the number of
Srudents, Teachess, Classrooms, and Rombel of Ebementary Schools in Bojaegorn Regency. After the data
sebection process, 723 datasels were obfaned. which are summarized in the descriptive statistics table in
Talde 2,

Pabile 2. Descriplive Statislics For Elementary 5chool Dala In Bojonegore District.
Studemt  Tewscher Classrsim Hmbel

Mumber of dats T23 733 i A
Minlmumi p- i i i
Maximum LI i1 4 4
Tustul TLIA 504 ARS3 4585
Mean ] WHST 6557 B4 6341
Standart Deviation 69014 22ro3 ey 1 Al

Uilale 2 obtained descriptive statistical results for elementary schoal data b Bojonegons Regeney. a
total of 723 elementary schools, with the kowest vahee of students being two located at Soko 1 Temayang
Stute Elementary Scheel and the highest value of 632 focated at Muhammudiyah 2 Bojenegoro Elementary
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Schessl with the todul number of students in Bojonegoro as many os 72,103 with an average off %5 06 and o
standard deviation of 69014, The second vavialsle is eachess, with the lowest valoe of 1, locaed i Bumbaya
Buasrenn Pulslic Eleosentary Schood, and the highest value 5 22, locabed o Lugian Al-Hakin Bojonegoioe
Inbegrl Efementary School The wotal number of Bojonegors Elementary School teachers recorded in
Dapodik & 504 1] with a mean vabue of .96 and a standard deviation of 2.293) For the thivd varable, the
classmom hos Iﬁwwst_\'nll:ga af 0 It s kecuted in Murmul Uom Ngemplok Biurens Ei;uu:utm}r Schoal,
Muablak I Dander State Elementary School. and Mosi 11 Trucuk State Elensentary School. The highest value
classroom is 24, located in Lugman Al-Huokim Bopmegom Integral Elementary School and Muhommodivah
2 Bojonegore Elementary School. Clossrooms iotabed 4 35 3 with an avemge value of 647, while the standard
deviatwan vilue was 21290 The founh vantable s Rombel, Wit the kowest value of | in Soko I Temayvang
Stute Elementary School whd the highest valoe of 24 locuted in Mubsmmadivah 2 Bojonegore Elementary
Scheal. Rombel in Bojonegors Ebementary Schooks amounted oo 4 5858 with an average value of 634 and a
stundard deviation of 1601 Descriptive Sttistics for Elementory Schodl data in Bojope gomy district,

Crutliers will affect the msan value @ the observation data so that the median wilk repbce the centering
valug, The presence of outliers in the ohservation dut is indicated by the Z-score value outside the Mormal
curve (-3 < Z-score < _‘Ii

Fable 5, Deseriptive Statlsties For #-5core Calcalathon Resulis,
Student  Teacher  Classrsom Raimbic]

Number of duta 723 723 123 723
Minimum 14063 30387 -13364 25581
Maxitmuem 77222 21351 [1.029% 5. 560K
Mlemm 1] ] 1] 1]
Standart Deviation | | | [

Palale 3 provides descnphive stutistics relwted to the results of the caloulation of the Z-score value. 1t
is obtained from 723 ehservations that the Student, Teacher, Classroom, and BRombel vanables have many
autlizrs i the distribution of pheervation data. It happened because the Z-score value of each variable hos o
vakie above theee, so outlers ane identified. Olservational data can also ke detected for outliers with the
tollowing Bos-plol dingrom visualization:

1

L e P g
w 'l';:#l— ‘":?‘:1 & e e
Sudend Témcher g rowm Reanhel

Flgare 5. Boxplod rL'mlti:ing-i_:mh varkables.

Figure 3 .-;Imm.1!1&1.-i5uuli1;3n':m:rr¢m1lm|ﬁmnWmlm.M|limmu identified when
the ehservition dutn points une abeve or below the boxpldt dingram given te cuch research variahbe.
The Boxplot identification results |L‘".|41 tor the comclusion that there are very many oatliers in all research
variohles, :

The perfosmance vector value with the best results fiom each clustering method B usad in the
chustermg methdd cormparison process. Based on the clustenng methed evaluation prooess of the
centroid-hesed K-Memns, K-Medoids, ond Random Clustering methods, the companson resulls of the
three clustering methods are described i Tabile .
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Fable 4. Comparison Of Clustering Methods,
_ Averape Within Cluster Distance
Cluster K-Means  K-Medolds  Random
Kk Clustering  Clesgfering Clustering
-2632AT4 - J42TRASG  -EATRSIE
148223 -WI599,635  -1524 329
AEZII03  SO078E -11333.53
SMISE  WAZIAS1 0121TIH
s i O i O -TRAR. 81
1301500 -I6eG381 6365 494
118554 1324000 EHAIGTT
HOTE43 -I0E2E63  -S0553035
R40I01  HEE3SE 45409ER

Do e

Filale 4 prowvidies the results of the comparison of the turee clustering deethods based on the
Average Within Cluster Distance volue, The best group k value is obdained from observing the
movierment of the average within-clusier distince valoe which slopes first 1o the eninkmem value where
the best vidue falls on k egqual to 5. The best clester i setected from the overage within-cluster distance
wvabue that rises the first stable shope, namely In cluster 5 with a K-Means performance value of -
3569 258, K-Medowd of 4321 351, and Random Clustening of -9121, 728, This result will be s2en in
the viswakization of the multé-line dingrom in Figore 4

500K
KILEE]
15000
20000

AL000

NI

et Moans  =le=l-Medoid === Handom Custering

Pl 4, Thie mabti-Himie disgream from the average within-cluster distance valie of custering mothods,

Flgure 4 shows the visaalization of mubltiple lines that give the movement of the average widlln'j
chuster distunce vale. The best cluster is selecied from the overnge withim -cluster distance value witl
the first stabbe shope increase, which B cluster 5 with B-Means. The best clustering result for clustering
elementary  schook in Bojenegorn Regency is the K-Menns chlistering method, For group
categorization, & suminary of descriptive statistics is given in Tabde 5.
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Pulele & Deseriptive Statistics Far Each Claster From K-Means Clustering,
Cluster_1  Namber  Mindmum  Maximum  Mean Standart

ol duda Dhesimdinn
Studlend 177 2 il 423 1341
Teacher 177 | 10 L 1544
Classroom 77 i ] 5.55 201
Hombel 177 ! f 5,69 0542

[.'I.Lnlur_l :H.IH'IIJEI it;l'linlh:l Mlil:il'l:l'l h‘i’nl !ii.LIIIIrI

uld.l.!l_: E_Iuiul.i_un

Student EYT 62 [05 e l!.‘!:.]_
Teacher 30 3 I F. 5 1467
Chassrosnim R3LH il 12 57 0,7
Rombel I L L & i}
Cluster 2 Number  Minimum  Moximum  Mean Stanadart

) af data ) ) Deviution
Studdent 16 10 31 RS 65T 434258
Teacher i 3 22 BI62TI 183309
Classroom 136 i 24 T6E2T 313244
Rombel & f B 713136 259207

Cluster _3 Mamber  Mindmum  Maximom  Mean Standar

of diia Deviatiog
Studdent i4 343 32 3680 BT060
Teache 14 1l 32 165 145888
qmmrli 14 12 24 |6 AXEG 377674
Rombel I4 12 24 155 165324

Cluster_d Number  Minimum  Maximum Mean Stundart

nl'dﬂﬁ o Deviation
Stualent [T il 172 119875 L 67795

Teacher [Th E 1% 723195 | 585481
Classrisim 176 4 14 G32273 I 3977
Rombel 176 f 5 GOREE D32354

Based on Table 5, the elusterng vesults using the K-Means method based on the capacity and
complateness of clementury school focilities are divided mio 5 clasters. For the first group, cluster_G
consists of 177 elementary schools with a nonber of students with 2 minkbmuin of 2. a maxiomamn of 60,
and an average of 4203 The number of teachers has & mmimum of 1, a maximum of 10, and an
average of 5.76; 0 minimum oumber of classroemes of O, a mnsimam of 9, and o overge of 5.55; and
a mimimum rombel of §, 3 maximom of &, and an average of 589, For the second group. clusier |
consisis al 310 glementary schools with a number of students a minimum of 62, 8 maximum of 105,
and an average of 80910 The number of 1eachers has & minimum of 3, a maximuin of 10, and an
avermge of 6.65; The number of clissmooms with a minimum vivhae of 0, o masimum valoe of 12, and
an average value of 607 and The nurster of classropams with & mdndom of G, o maxioaim of G, and
an average of & For 1.1'I.L thisd group, clusier 2 consbstis of 236 elementary schools with a nunber of
~1l1-.|uu!'1 1L b, manimum of 632, and un average of 165657 0 minimum nomber of

a;f L and an :mat'age of 826271, a minimum srber af clasoums of (3
muximum of 24, and an wvernge of 7.6822; and a minimum number of classrooms of &, maximum of
24, and an average of 7130136, For the fourth group. cluster 3 consisis of |4 elementary sclools with
a number of students with o mmimum of 3435, 8 maximom of 632, and an average of 445647
minimam number of tepchers of 11, a moximoam of 22, and an average of 16.5; a minmmuwm mumberof
classmoomsof 12,0 maximuonnol 24, and an average of 16 42860; and a nsnimum number of classmoonms
of 12, a muximum of 24, and sm average of 15,5, For the fifth group, cluster_4 consizsts of |76
chementary schools with o number of students with o minkmam of 106, a8 masimum of 172, and an
avemge of 129 875 a minmmum pumber of teachers of 3, 0 maximam of 12, and an ovemge of 72395,
minfrmwmy nu b B Slassons of 4, maimum| of 14, and an average of 6.52273; and miuin:uui
number of clissmams of 6, ruu&:irnuni of &, and rage af GO,
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32 Discussion

In Tabbe 2, the variam videe of eoch observation varable has a repsonably diverse value, so the
data distribution is not nocmal, The standard deviaton of all variabbes B enormons beciaise the average
15 ulso huge, The resulis of identifving outlier values m the observation data are obtamed, but in
applying the K-Median method, th gutlier values con be adesuately resolved. Figure 3 shows that the
Box-plot cutput for the variables of Stidents, Teachers. Clossreems, and Bombsel foumnd sutlbers. The
most significant difference between the minimum and maximum vabesSd shown from the Studens
vadable, so this variable needs moee attention from decision-makers.

In evaluating the clustering method, the resulting performamce vector value of the chistermg
method o the K-Means, K-Medoids, and Bandom Clusterig methods occurs oselecting clusier k of
5, It = alse followmg the equolization of the copacity mnd facilities of elementury schools, namely;
Very Complete, Complete, Quite Complete, Incompiete, und Incomplete. In comparing clustening
methods i Talde 4, the best clustering method 5 ohtained with the performance vector value chsest
ton )l oumd the stability of the resubs, which falls on the B-Means methad, The results of the clistering
applicateon produce clusters of elementary schools with abmost the same amoont of capacity and
fucilities in each cluster,

In Talbe 5, cluster U consists of 177 dlementary schools with the lowest average number of
stdents, the bowest average number of teachers, the lowest avesage number of clasmsoms, and the
lowest averuge number of rombel. Thos cluster 0 inchides the copacity and facilities of elementory
schools classifbed as Incorplete. In cluster_ 1, there are 3 | 0elementary schools with the second lowest
average students, second lowest average beachers, second lowest averope classrooms, and ::rcwnj
lowest average nuimber of roabel. Thus closter | includes the capacity and facilities of el ntar
schonls clussified ns less complede, From cluster_2, there are 236 elemenizry schook it the second
highest average number of students. the second highest average number of teachers. the second highest
average number of clasroons, and the second highest average nuimber of rembel. Thus cluster 2
includes the capacity and fagilities of elementary Schools classified ps Complete. In cluster_3, there
are 14 elémentary schooks with the highest average number of students, the ighest average number of
ieachers, the highest average number of classrooms, and the highest average number of rombel, Thus
chuster 3 ancludes the capacity and facilittes of elementary schools classified as Highly Complate.
From cluster_4, there are 176 elementary schools with the third highest average students, third higheast
average teachers, third highest overnpe clossrooms, and third highest averge rombel, Thus cluster_4
includias elememary school capacities and Tacilities clasaified as Falrly Complete.

4.

CONCLUSIONS

Based on the results that reseanchers bave carfied out, the following conclusiom can e obtained:

-
iy

3

Dt on the capacity and completencss of clementary school facilities is obuined with a lorge number
of outliers with maximum and minimum vidues with @ buge difference so that the observation doia is
far froms the Mormal distbuotion.

Frem the companson resulis of Clustering methods, it is obamed thot the grooping of Primary Schoaol
data with the best method falks on the K-Means method by getting 5 clusters

The group of schools with highly complete primary school copocity and fagilities is 14 schools
(clustes. 3, complete 236 schools (cluster_ 2, faidy complete 1786 schools (chister 4, kess complen:
300 schools (cluster 1), and incomplete 177 schools (cluster 0).
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