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Abstract

Thes study 15 infendead o provide an analysis of the competercy map of senior high school students in
the Final Metonal Exam’ [FME) for methematics: subject in the Frée Trade Zane (FTZ) of Riou lalands
provines, Sampla was determined by exmining secondany data in hae Toem of 2014 Final Mitiomal
Examnaton (FME] resulta publiahed by the Education Assesament Cermtaral the Mnafstry of Education
and Culture of the Resublie of Indonesia inthe FTZ of Aiag lslanss Prodnce, namely Batam, Bintan,
and Kanmun regencies, Grtena of sample dstemination wera schoole wilh er Gredusie
Competency Standards (BC3) than he regercyiclly BCS, distrbubon of pubic or privale schools, ang
distrbidion of schaol ocatkong, with & total sample of 37 shaols. The msantch was conductied by using
dascripbve stabisticsl method to gain & description of the senor tigh school sudents’ compeEncy in
rathematics subjact based on their FNE scors. Tha msulls of this reserrch can oo mada npid an
onsideration lor schoo’s and gowernmeni b improve the gqualty of education through analysis of the
FHE rasulle The resasren maulls shew thal e SG5 achisvements were lound [n geometry ang
Ingonomairy iopics, aspaca by In tha skils of datem ining positon, distanee, anc magnitude of angies
Irmalving paings, lines and Beka in solia gesmedry. The maan parcantage of GGS mastery in the FTZ
was B8, with Batsm 26.02%, Birtan 10.85%, and Karimun 18.72%, Tha sl of 1he infemvies
shows thal the low GCS s cavsed by the lack of teaching media in_the visual forms or simulalors b
build studgonts’ urderstanding and fmied time alocated in teaching. The solufion recommended b
soive this problem 5 by applying iCT-based learnng o improve sludents’ urdersianding of geometry
nnd troramaelny maariale and aiso the e ol video conberenaing dwing matheenatics ieacher working
group maatings,
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INTRODUCTION

Govemment Regulation of the Ropublic.of Indonesia
Mumber 32 Year 2013 -aricle 88 stipulates that the
Mational Examination is used as a basis for mapping
the quakly of aducalion programs, considaration of
tha selaction of the nax level of sducafion as well as
the development and provision of assistance 1o
educational uniEs n an effon 1o improvethe guakty of
education.” Fudhemmaore, Articls 68 states (hat svery
stugdend must take the Final Maional Exarmination at
the end ol schoal level withoul any cost (paid by the
govarnmanl), and that final national exam participants
will oblain a cedificale of netional examination resulis.
which ig- msued by the naltional exam organizer.
Compotency  map  identifies  an  individoad's
weakneszces and strengthe.  Jansen (2007) stalad
that mathematical competance is analwically spanned
by @ set of such mathematical compeiencies, and It s
a very interesting challengs to try to come up with a
suggeston for, and exemplification of, the elements of

stch a get. In education, assessmant Iz a sislemeant
of a number of lacls b explain a4 persen's
chamoieristics 50 that & final fest i needed to
gvaluate theee. characteristice. And  alinal
axamination of summalive fest = alestowen 1o
studanis at tha and of & courss of shedy and givan to
assessment that i3 camied out for the purpose of
reporting - achisvernan &t a parlicular e (Pereras
Ciltz & Mo, 2014).

For mapping in the context of Soveloping the
quality of education, schools and local govemmentz
will neceive analysis of the results of the Final Mationsal
Exam =0 &5 to provide an overview of the comparisan
of national exam results wih other regicns as well as
cormpanisans 8 thae national level. Some ressarchers
hava conducted research on mapping the quality of
educafion through' the results ol the Final Mational
Exam &5 conducted by Zulkardi, st al, (2011} who
produced a map of kgh school students’ competency
an each  difficult  subjeet on Finel  Mationsl
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Examination. The map was genargled using PPMP
Saftware version 2.4. According to Luneta (2015)
reportad 1hat geomelry s difficull 1o teach -as well as
to learn. the majority of shedents did nol understand of
the basic concepts in geometry, students did not
Umderatand the questions and did not knew what to-do
as a resull of final grade 12 examination and most
mathomatics: teachors do not seem 0 have the
knowledga and insineclional skills required o expain
concepts ingoomolry,

I additon, Fabiyl (2017} survayed 500 senlor
secandary school studanis in Ekitl Stale, Nigera and
recommended that the identified difficull geometry
conceps In mathemanics should be 1sught by using
approprisle  leachers’ method of instruclion and
Imatructional mate ks, And the ressarch of Pratiwl, ot
al, (2011} found ihst the factors causing  ow
achievements amang sludents ncluge tha level of
compedancy tesied on the Final Mational Examinatian
being too dificull and students nol mastering the
concephual basis and the vadation of cases thal may
anise from tha concept. The salutions offerad in their
maearch Includa maroving teacher compatence In
studying curmculum, improving the teaching matarials,
and mooting tho pecds of [eaming facilities that
support national examination,

Because there has bsen no research on the
resUlts of Hnal mational examinoticn I the FTD of
Fiau islands, herein we analyze the results of the
Final Mational Examination lor Senior High School in
the subfect of mathematics in Riau lstands or Keprl
Province. Riau Islands province i an archipalagic
fegion, whata 5% of s terdlory comprisas of an
ocean wih 2,408 lslands. The geographical position
alfeets the spead and accumcy of the intormation
recekved by the local povemments from the ceniral
gowarnmant. In- this research, we will study the
passible factors that cause the lew of GCS in
mathamatics and than we will faormutate solutions to
solve the prableme.

METHOD

Oualitative appraach method was used in this
reseanch to-analyze the mathemabcs scores of senior
high school studenis m their nalional sxam in the
FTZ The primary data were oblained through
interviews and questionnares filsd 0 by senior high
school mathematics teachers and senkor high school
graduates in the FTZ and secondary data in the
forms of FNE scores published by the Cender of
Educalion Assessmant (Ind. Puospendi] of  the
Mimstry of Educalion and Culture of Indonesia
(MoOEC, 2014). Sample comprised of schoals in the
FTZ, senior high school graduates; and senior high
school mathematics igachers In the FTZ. The senior
high school graduates serve as respandants in thie
study to provide inlormation aboul (he  preblams
axparienced by them while in schoala in terms of
mastery of GCS. They weare pre-service toachars of
studants of Mathematics Educabon Deparment of
Maritime University Fajs A8 Haji scademic year
20142015, The studenis were selecled purposively
on the basis of convanience of aocessible data.
Thess sludents ware furher selecied based on el
gehool argng, namely the schools located in the Free
Trada Zones. In-addiion to senior  high school
gratdustes, mathematica feachers were salected as
respandents 1o obtain information about problams,
causal  fadors, and  solufors  megarding  GCS
problems. The schools were sampled  purposively,
basad on the foflowing critera:

1.  Craduale  Competency Standard [(GCS) i
said 10 be problematic if the percentags GCS
mastery ks below that of the regional (Riau
katands Province) of ihe national GCS.

2, BG5S of the school is said 1o be problematic
the percentage of GCS mastery al the
school leval B below the avarage of GCS of
thiz FTZ,

Semor High School papulations in the FTZ are shown
in table 1 and 2.

Tabde 1. The number of seniee hlgh schools [ the FTZ vear 2014

Mo City'regency Semor high school Mumber ot -school
Pubfic Pravate
1 Batam City 1w 2N 38
2 Bintan Regency B ¥ 8
3 Karimun Pegency 14 3 17
TOTAL ag 25 64

Tabds 2. The number of schcol iaken as sample

Mo Cibydithct

ki ~Batam Ciry
2 Bintan Regency
2 Karmun Ragency
TOTAL

Senior High Schoal Number of schadl
Publi Privato

5 i 5

] 1 B

g 1 16

21 18 a7

Source! Education Authonties of Riau Istands Province

Allar sample schools wene astablished, the leachars exracted from the sample schools far an n-depth
who taught mathematics subject ware mndomly interview of tha underlving causes of the pronlama

28
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of students’ low GGE on the subject of malhemalics
and discussion on ihe solufions o the problams. In
addiion o inervew wilth math subject 1eachers,
questionnaites were disfribuled & senior  high
school graduates who passed the Final Matiopal
Examinalion in the Free Trade Zones Io get an
ovardiew of thelr schoaling experience related o the
achievemant of GCS,

RESULTS AND DISCUSSION

Compefency standard of mathematics subject
for natural sclence conceniration

Tha magtery of GCS in aach of 1he FTZs congisting
al Bawam Ciy, Bmtan BRegency, and Karimun
RAegancy is. shown in Figure 2 and graduates
compelency standards (GCS) of the natural sclence
conceniration sludents are shown in table 3.

Table 3. Graduate compeiency standard s for nalu ral sslence concentration

Mo Skills Tested

1 Using mathematical logic for problem sohving

Soking problems ralated to rules of number Fank, roat and logasthm, simple algebraic functons,
quadratic functions, expopential junction and graphs, compaositonal functlons and Inverse

2 functions, systems of insar equations, equations and guadralic inequalities
Determining the pasition, distance and magnliude of the angle that involes polnts, lines. and

3 planes In sclid geomelry.

4 Using comparison, lunctions, equations, idontities and trigonometric formuias in roublkeshooting.
Understanding the concepd of limis, derivatives and integrals of algebraic functions and

5 trigonometric fundions, and 1ooapply them in groblem sofving.
Processing, presanting and indberprating data, and baing able lo undarstand the mniles of
anumeralion, permutations. combinations, opporunitiss of ocourence and being aole 1o &paly

o therin probies spving.
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Figure 2. Achievemants ol GICS for students of ihe natural science conceniration

Fram Figure 2, it can bo seen thal thie achievements
of GCS far mathematics in the FTZ weare graater
than the achievermants of GCS for the same subjec
Im the provines of Riaw Blands, bul lower than 1he
Mational GCS leval.

Tha achievemant of GCS In the FTZ comparad
io the echievement of GCS at the level ol Riau
Izlands Province and the National level k& shown n
liggure 3. Tha figure shows thal GLS achisvemant in
Batam exceaded Ihe achisveman! of GCS of Riau

Isfands province, but was still under the matlonal
GC5.

The highast percartage of undarstanding level
foor the first competence lsted In GCS in the FTZ is
for using mathematical logic in problem salving,
namaly lor B8.77% (Balam Ci) and the |ovwesl
QG5 mastary ja for GCS determining position,
dstanco, and anghe which inveles paint, line, and
gl in three dimansional ehapss for 1H.66% (Hintan
Dristrict).
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Figura 3, Comparisan of sanlor high schbol GCS achisvement of Matural Sgisnca concaniration in the FTZ

for social ecience concentration

sfandard of mathematics
ma percantage of GCS mstaqrmlm
nalural acience concentration, Batam also gained
the highest GCS lor the social science concentration
in the FTZ, with the highest score for the ability o
ungarstand limA function, dercivative, axtreme value,
and ntogral and apply 1 In problem  Solving

(45,82%), and the lowast percaniage of 30.5% was
gained by Bintan for the fimt competancy lmau;tm
GCE. which Is lor using mathematical logic in
prabiem sofving, Mare defails on the masteny o
GCS for the eocial soisnce concentration studenta
ana shewn I in Figue 4 and table 4.

Table 4, Graduate compelency standard lor soclal schence concentration
No Ability Tested

1 Using mathematical logic for probiem soiving

Sobving problems relgied to ndes of number rnk, root and logarihm, simple algenraie funciions,
2 quadratic functions, expenantial funofion and graphs, compos tional functicns and inverse
tunctione, systems of linear equations, equations and guadratic neguallties

problem sabving.

Understanding limits of functions, dervatives, sxtreme values, and integrals and apphe them in

Procezsing, prasenting, and interpreting data and understanding the rules of enumerstion,
panmutations, combaations and probability and baing st o apply them in probiem sobing.

50 ALns
-ﬂ5 -
4 W71 LEE ]
) 26 AT
an
25
20
15
10
5
a
1

LINE]

nas

[

L =F-<
LFES
ma | 3T A
£

B BATAN MEINTAN B EARIMLUIN

Figure 4, Achisvament of Mathematics in the GCS of the social science concentration in the FTZ
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Figure 5. Companson of masiery of Mathematics in the GCS for social science concentration

Compareon af the mathamatics skills of the
spcial solence contentration sludents in the FTZ, as
sfrated in FRgure 5, indicates that the Free Trade
obtaned higher GCS level than the regional
vl only for the lourh  competency bsted in the
GCS, namely pocessing,  presenting,  and
imterpreting the data and understanding Ihe rules of
enumeration, permulatons, combinafions  and
probakilities and being able to apply them in salving
pblems  (35.70%). Mearwhile, for the regional
leval, the percantage was 34.87%. Howevar, GCS
mastery In the FTZ and mgional areas was far
below the GCS at the National |eval,

Brzad on the above descriiplive analysizs, it can
be concluded thal GOS is found fo be maost
probfemalic among students of natural science
conceniration, namely on the skills of geometry.
Indood, this paricutar topic has presemed feachers
and sludents with pioblems since 2013, Data of
Riay Islands Provingial Education Deparment on
he percentage of masteny of geometry material on

athemalics problems on the 20132014 Final
al Examination for senior high schools in the
of Batam, Bintan and Karimun citiesdregencies

ara shown in table 5.

Table 5. Percentages ol mastery on mathematical test of fhe 201372014 FNE for natural science

concantration in the FTZ

Anility lested City/Hegenoy Kapri Natiaral
Batlam Bintan Karimun prowinge

Students can cakeulales tha

distance from point to ling on 42,60 2732 J1ev 36.58 48,14

geamatry g

Slucents can calculate the

distanca fram paint to field n g 61.46 22.0a 768 a9.46 Go.07

geonatry

Source: Education Aulhorities of Riau lslands Province

Based on data presented in fable 5, the
mastery of nalural sclence concantration studamts
an fhe fopa of distance in soid gesometry in the FT2
was helow the percentage of e national leval,
excep! lor Batam, where the percentage of mastony

ol studenis on tha topic was 61,468%, which is above
the percentage of mastery naticnally of 60.07%.

The result of mastery of fhe mathematics
tapics in tha 2014/2015 final national examination in
the FTZ s shown [m tabbe &

Table & Parcantages of students’ mastary of mathematics probiems imthe 201472015 Finai National
Examination of the natural science concantmat ien the FTZ areas

Aoty tested o ChtyRepency
Balam  Bintan  Kanmun Frovios | Nating)
Sludants can cakulals tha ; :
distance from a point to a plane 24,84 14.25 1422 17 35.08
Students can caiculals tha
distance from a paim o field ina 2719 23.06 2322 24.08 40,07

Space waxe

Source: Center for Educalion Assessment of the MoEG
Tabla -6 indicates- thal the masfery of high

school students on geomatry was wary low. The
same & trug for the percentage of mastery on fhe

3

Mathematics subjacts in the MNational Examination
lar semior high school with  natural  science
conpeniration Ior the academic yesr 2003/2014, in
wihich sankor. high schoc! students in Batam got a
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higher perceniage of masiery of geomelry material

Senlor High School Graduate Perceptlons about
Mastery of GCS

Results on analysls of the opinlans and parceptions
of sanior high echool gradustas in the FTZ areas, in
this case the pre-service leachers of Mathemalics
Educabion Department of Maritime University Raja
Ai Hoji scademic year 2014/2015 of  their
expanence  dunmg thelr study in high scheal
majoting in natural scienca on geomatry materal
are shown inlabla & The guestion |s:

8l the reglonal level.

Hava pou ever sludied the topic of geamatric
distange i your schom 7 I yes, tell us ahout the
clagarom lgarning expanence.

The sendor high school graduates In the FTZ
responded that they hawve leamed about the topio of
geomelric distance in senior high school Table 7
presents &  background  description of  the
respondents, and their peroeptions and axpensances
aré summarized in ke 8,

Table & Summary of students’ leaming expenence of geometry concepl In school n the FTZ asas

Laarning axpetiencs & high school

High Schools in  Universily enlrance axam

the FTZ

Batam SHMPTN (Mational
Highar Educatin
Entrance Exam based on
academic achisvemeanis]

Biman SBMPTHN (Joint Entrance
Test for Stale
Universilies)

Karimun SEMPTH

Dizcussion abaul the distance betwoen a point, aling and a
feld on & plans was faught ai the end of the semesies, and
the teacher did nol explain in detall becauze of fima
consiraints with the Schoal Exam. Obsiacles encountersd
include the kearning process that did not use media or
supporing seltwans, 30 1 was dilticull to imaginge e cbject In
question. In order to easly understand the concept, the
cxplanaton of scid geomatry miest pae media or supporing
applicatian

The media used n leamng geomelry ware only tha rukar and
some common stationery, The leacher explained in one
direction regardless of whether the student understood 0t or
not, and without allowing distogue or guestions.

Duﬂng discussian an the threa-dimensional geomatry, | did
not have a sufficient and precize understanding of digtance in
geametry, Tha teacher axplained by wsing the cube, beam,
and odhor three-dimensional objects, sometimes using LCD
Prejector. The method used was Ihe leclisring method, no
grobp  discusson, | had  difficulties o, imagine  thee-
dimensional objacts when desling with the questions

mathematics I school. The authors went on

Based on the analysis in table B, it can be
concluded that the pre-service isachers (studanis
majoring In mathematics education of the fourth
semesler 1Y) who |ugl complated high schoal
education in the academic year 20132014 lack
uncarstanding of basic matarials on solid geometry,
and nad difficulty In reasaning and Imaglning the
concept of distance in space. The lack of
undarstanding and the low abilify of studants =
working on problems related too solid geaomotny
fanuire a problem-solving model. There ware aven
sludents wha say thal they skipped questions on
gegmatry in the Final Mational Exam or SEMPTHN,

gspecially on the fopic ol the disknes between
a poinl and a line. and between Nres.
Hesults of mastery of senior high school shudanis
gru:l the opinlens of high school graduale aboul 1he
lopic of geomiiry as shown in the tables above
become the reason why the authors are Interesiad
i examining more about the problems in teaching
materials on geomelry as pad of ihe subject of

32

revigwing Ihe learning model and the teaching
malhod dsed by ieachers, Ihe preparafion and
tormutation of indcators of achievermeant of Lasson
Plan, and the leval of students’ undarstanding of the

i an gecmedry, The research was conducted in

FTZ ar=ds, A= special economic aress, o find a
sulladle model In Impreving students’ understanding
of solid geomsatry in the FTZ regions.

Perceplions of Mathematics Teachers of the
Problems of GCS Mastery

Aespondents in this study, in addition 15 high school
g_mdualns. alsa included math l=achers in sohoois in
e FTZ regions. The results of questionnaires and
interviews wilh leachers are expocted 10 provice an
avanview of 1the problem. the causes of the problam,
and altemative probiem sclutions, especially on
GCS, parbcutarly on the topic of geomelry. The
resulls ol guestionnaires about the mastery of GCS
dstribputed 1o the math teachers in the natural
science concantralion the FTZ are shown in labla 0.
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Table 8. Summary of mathemalics teacher's parceptions of the mastery of Mathematics of nalural scence

concantration sledents.

Competency teated Problem Problam-causing Allernative Solutions
Factors
Detarmining the = Shidents have = Lack aof leaming = Using leaming
position, distance, and ditficulty  imagining mada to makes i software such as
magnitude of an angle the shape af the eqgier lor students wingaom and
that imeolves points, aolid geometny o ba o understand the peogebra.
knes, and planes in solved, locking flor concept T
Space. distence and the daterming distance
large angles, paints, dnid pond ol
ines, and planes in angles; lines and
threa  dimemnsional gpace in three-
shapss. dimsnsional
shapes.
s Thres
dimensionalsalid
gaomelry is 4
feaming malerial
that requires a
maansto visuaize
L & bapiess.

Interviews with high school math teachers- n

Ihe FTZ gave resulls on a number ol exiemal
lactors 28 the causes of the low achievemsanl of
_l,iﬂlur high school siudenls' GES n the FT2
fegions. First = the kow participation of siudzanis n
tompisting tasks given by teachers and the large
fumber of students skipping or doing homawark: al
school, As 8 rosult students are nel sufficenly
Irained to solve math problems, thereby making it
more difficult for students o work on the Finsl
Mational Exarm problems.
 Becond = stdents’ low attendance, Tha s
Esused by some siudents halping fheir parents n
eaming money o meet lamily neads, espacially with
sludents in Bintan and Kanmun areas who ganerally
hava parants who work as flsherman Al harest
fima, the seniar high school students alao help ther
parents, making them skip schoal This fow
atiendance . affects fhe abllity of sledents n
mastaring mathematics lessons, especally if the fish
harvest fime approaches the Final Matlonal Exam
firm.
__ Third iz alack of school facifies to support the
achisvemants of GCS. Some schools do not have &
computer lab. As a resull, students care nol
Iniroduced to the use of malhemalice lkearning
applcations, especially for the achievemeant of GES
geomoly. Presanling the malerial an goormelry
visually will faciitate studonds’ understanding.

Foudh s fieachers’ lack of mastery of
appropriale feaming methods o crealr  active,
creative, effective and fun leamning). Fifth s
Aludents” low enthugiasm and willingness b padorm
lasks, 65 Indicated by students nol making el
bomewaork, As a result, i is difficull lor teachers
ditlicult 1o measure the level of studenis’ abillty In
mathematios.

Siath, teachers find d difficull fo p.rdga
students” ability from a given lask because mast
lasks ara salved by working wilh other sludents, not
Inedividually.

Savonth, the geographical position of Riau
lslands Province as an archipelagle area causes
lsachers 1o sxperience obslacles in stlending
Mathenatics Teacher Working Group {Ind, MGKP]}
aclivilies: due to the considerabls distance

rpatuated by the lack of public transpostation and
requiremeant 10 oross the seas. The participation
&l the teachars in he sulject leachars™ forum is very
important o get the latest mformation on esching
malarials and taaching methads. in the isachers’
farum, discussion  on  malhematics  1eaching
pratdems in senior high school 18 often held. The
lack ol leachars participating activaly in the subiact
teachirts’ forum can lower the quality of 1eaching

Tha-results of he stody suppor the research
gandiscted by Zulkardi (2011), reporting that one of
the factors: thal cause studens’ lack of mastery of
malhamatice n the sanior high school Final Nationa|
Examination is the lack of opporunitles or forums
for mathematics teachers, such as the Indonesian
MGMP, for sharng and collaboralien 1o make
preparatkon for teaching and also o practoe solving
questions appropriate for all kevels. However, in
gontrast to the present resedrch  resuls, the
research by Rasto, et al. (2011) found Ihat the
factars causing the low achievement of GCS of
seniar high school students-in mathematios subjeds
was leachers” |lack of knowledge aboul learning
modaks and stralegies in teaching

At for the sob-topic of mathematics subjsct in
which students had low mastery, particulady on
solid -geomalry, the results of research conducted by
Kanizwali and Ramalis [2012] instead revealed that
the students had low cognitive ability 1o detaming
and rescive, especialy the fopcs of Algebra,
Eqguality and inequality, and Trgonometry,

The solutions

Based on the findings In the iesearch, four solutions
a3 formulated and offered to solva the problam of
low GG mastery among senior high  school
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