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Abstra

Developing PISA like malkemotics problems asng dualy [ile comext helps o smprove the peality of leammg.
Thas sty simed o pemerate a valad, pracibal ond baving potoatial effects o malbsmatcs ooy abiliy PLSA
lke mathematics problem with the context of sniling & the 2018 Asian Games. This resenrch involved 3 -:ln
reviews nnd 32 fifteen-yenrs-ald enth grade studeats in $AN 10 Palsmbang os tbe research sabgects. This
smiy wsed the desipn research method of develbpment studies npe The data were collecied  from
doscamentation, walkthroagh, ests, und interviews. The prohbem devedoped in this shedy is related Lo the laagth
of woodd pequired @ span the seil, The resulis showed that the problem [b was wlid viewed from its
compmithalaay with the PISA famewark. mowheeh o had relagd the problems weib daly b contexn of saling m
the 2018 Aean Clanees. as wedl as ibe apoce and shape comtent. 2) was piactical viewed [rom sudents
tnderatanding OF e predibem 3 nd  poweaiial eiTems when iesssd i leaming st ol nrifhemanical liraey
ahility. The desmimant abulily showed from the problan was the reasoning and nepresentaten ohlity, while the
commmrnication ability was @il v becase the answer witien by students wes wol dutail.

Kevwords: Mothemnbcs Lteracy, PISA, Design Resarch

Abwtrak

Menpembanghan soal marmatike Gpe PISA mengzunssn kedBlks vang berhubusgan denpan kehadupan
sehari-hion daped mombaste meningkatksn koalviss pambelajorss, Penelitian ind bartsjnas ootk thu:iull:m
sea] mutematike tipe PISA dengan konbeks cabang olahmza lyar pada Asian Gomes D008 vane vold, prki
dan memiliki elek potensial terbadap kemampann literasi matematikn. Poseliian iei mdiba kBB exper rovers
dnn 31 mswa vimg berusia 13 tnhan kelas X SMAN 10 Palembang sehoga subpek pemeliian. Metode peneliisn
vang digunakan adalah desge reseorch lipe developmend sivay Teknik pergumpuls dets erdin don
dodkumentmsi, walitbcagh, tes dan wawunarn. Saol yvang dikembengksn berhubongun desgan pamang kayu
yimg dibumshka uniek membestangkan bavar, Hasil penelitian menvatakan bativa saal vang dikembangkon
telah 1) velid dilehnt dan kesssuniannva dengan frearewerd FISA oo elah menghobungkan persansalahnn
dingon kehlupam sshan-ban dengan senggunikan keaicks colsamp olabiraga lvar pacda Asian Craimes 2008
dan kesien spoce and ahape, 2) prakisg dilihai dani penshapan siswn werhadap scal yang dikembanghan, 3}
memiliki elak potmenl keitka dinjieobaksm dalom pembalpjaran memansulkan kemumpoesn literas matematia
Eemampian domman vamg muscul don sool vang dkembasgkan sdulabh Kesempeon  penalami dan
represEnias sedanghon Kemampaam Kommnikasi masih readal dsckabkan olch gawaban vimg citaliskan siswa
txlak dituliskan secam mnci

Katu kundo Litoras Modemasika. PISA, Dosain Research n

Hlowr to O Lo, A, Puin, BLL, & Tlapizab, (20080 Snlin Congext o PI&& like Mobematics Problem.
Jonmal ooy i nmeiics Educaiion, v (x), 0exx

Frogmmme for Infemational Stodent Assessment (PISA) 15 an infemntonal stidy which s conducted
every 3 vears lo measure higracy ababiy of 13 veors old siudents (OBECE, 20060 Since 2000,
Indonesian studenis have been partcipated in PISA test bot teey did 1ot 2ot pood resolis. The scoee
obimmed by Indonesion siudents especidly momathematical heney 15 onby arcund 350 - 400, which s
shafl far froom 300 4 the average ilernebional PISA scone, [t oocurs becase Indonesion students ane
cmby abbe b0 answer the problems o the by category and alnwst noostadent e arswer the problems




Efnam, A Pain. BULL & Hapeeah. Sailfng Oomexd 054 Like Moatnemartics Probiem i

that peed high level of thunking (Sweey, 2001 Therefore, the unavinlzbiliy of problents (hel measme
tnstheratical literacy obality covses e studenis not be able w answer the PESA probleins (Lutliane
2015, Padungan, 20014

In Facd, mathersaticalbderacy 1s meoded by everyome i Locing, the peoblemes m life becauss it s
mustly used fu el people o uderstand the ke aod wecliliness aof mathematics w daaly life (S,
12 Taihemmore, liemey abihity alse presents concepis that can add the medset of stedents and
teachers {Sturgeon, 20080 The mindsal s tained through the process of lieracy, especially
mu.lﬁmht-u! Literacy by formalating. applying and imterpreting tbe problems. This s consstent wath
the definition of mathematical hiersoy that “Watfennatoa! fireracy o o odivekols copacity o
Sermraade, emyploy, ored feterprs marfesmaiice i o vartely ﬂjwmn". Haged on fhus dalmanen,
literagy abo tses confexl in s problems: The comtest usad 1 adapled to the developrment of the 2 1st
sentury (OECD, 2015)

blorsover, fha BICTR (20047 stwtes thal wing the contest of the real world 18 expected to bea
steppng sone in understanding the concepd of mathematies. Hewever, the eontexi wsed in the PESA
problem & stll srange 0 the students beeause 1t soll relatod o the foreign contest (Sasongke,
Hilad In additeen, spudents are alee diffieult in umeg probloms pie mathemodical problovs (Wijayva,
ZH1AY T Foect, contecciunl learning provvides mandsel i the stixlents thot mothematics @ med only abow
cotmiemg bul whal 15 lexrmed i matbematics can also be uselal in lfe (%, lﬁj

Thy use of context b e o b charsctenstics of the Pondelotin hbstemotiks Bealistik
Indonesio (PRARI} odoplad from the Bealistie Mathemotie. Education (EME) which EITI"EIIEE ihe
meannglubsess of muthemabical concepls inthe torm of problems. Coalext can be apphed m the form
of & problem that 2 men ae an ipoetant sspect of mathamotice leaming (Chapman, I The
problemas con be mthe (oo of the developmen: of a PISA like problem designed ba the teacher wo
that il can be applied mthe classoom learmnme (Zulkeds, 20000 Based on e udy from Puin (2015,
giving problem in the form of teat with PRRID appeoach can make atndeniz heppy and challenged o
arsveer them so that o oplimad learming result of mathematics con be sehieved Felthon (200143 and
Futre (2015 suggest that the context apphed in clsaoom learmng shoubl use the contexst whaeh 1=
closs o the atudenst, Theretore, ane ol the conteccis that can bie used 18 the context of =ailing i the 2018
Lot Cinmes,

Thae 2008 Asian Cramseg 18 a sporis competitioms beld every four years which anms to enhanee aomd
sirengihen the frendshim hetwesn Asinn coundries The Asinn Cinmees 15 nlas refereed as the enerpy of
Ao heenuse 11 shows the spint nf amity and sparts schsevernant 1 Asin, Jakartn and Palembsng wall
bz the Test of the 20ER Asian Games. One of the spons 12 sailing. Sailing o a part of the aquatic spors
that coninbutes a Iob of medals so thal it becomes a momstsy sparls ot the 2018 Asaan Games
U absimnamea i Hady By wsang spaeris ag a context of the developed problem will make sudenis
prefor maths sod abso remember the cvent of Asian Gemes 2018 (v sumselpoatonline com). In
peeerdance with the sy from Gunovan, Masuton, Eehava, ond Kom (20075 abowt the dessan of
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bearnang, mathemiiics using speal conlexl o the 2018 Asiun Chanes, wsing this contex) eon lelp
sinidents uinderstard  nathensaies beornng. Therelfoe, this ansek will discuss abowt e developal

|1rv|:|'l:|'|ﬂu|.| w:i:ni_qhe cobexl af HH'.|I|'ILI wm thee 201H Asian Oiarmees.

a
METHOD

This stody was a design rescarch af development study  The stapes conducted in this study were
prelimimary ond profobvpang ormative svaluntiend which mehaded self evalontiem, expert reviess
o Boonwe, 2mall group, and eld test (Tessemes, 1993, Zulkardi. 2002

[n the preliminary swpe, the winiters determmed the subject and the ploce of the study, and
anadyzed the subiect matler meludmg the comenlum as well as the PISA problems thit sould be
develogaad 1o produce the daft The pext stage was the fommatnve evahsbion gierted from the salf
evoluation. A dmr'lﬁ.nl had been develeped o produce profogrpe | wes reviewsd: then piloded af ihe
exper reviews and one o ome sges,

In ﬁ-t review siage, prolotype 1 was validoied by experts. The validation process was
corsfucted m thee wavs, namely Bree to faece review. matls review, anmd focus group (Tessemmer, 19930
Along with the expert review, ofe 1o one sage was done wath three stderts having vanois
capabalitics. Shadents were asked to read, cimmc. amd give feedback about the leaishility and elarity
ol the problem. Sugpestions and comments from experts aod stedents were aken o consuleration o
revase protodvpe 1 in ooder fo produoce peodotype [L Then, prototvpe 1T was teded i the small groug
Blage,

In =mall group stage. the problem was tested looseg shiclents hivang vanous abilites. They were
asked for ther opimons and comiments about the probliem they had beon workmg de:i:i Alage
frcused on knowing ihe practcabity of the problem. Students’ sugpestons and comments 10 the small
grodap slape um.t!n:n ity comscerabion o revize the profotyvpe 11 o poduce prodotype 11 Mest,
protoy pe 1T was tested in the feld st stage.

I the ficld fest stage, the problem was teated to 32 denth grade studenls of clyss X MIA 1 Sﬁ..".
Megen 10 Palembang o ase s potential effects o the mothermatical iteracy abaliy. The data
collection techmigoes wsed in this stady was; {1y documentataon, (23 walkthooush, (33 dest, and (4]
miersview, The dais From the expart review, onz le e comments, siudent mswers and mieriews

were analyzed desenplively

RESULT AND DISCUSSION

The resulis of this research ae 12 questions of PISA lke mathematics problems: wiih the
comlest of sport in Asian Cames This aricle only discusses ong of developed PISA like problens with
the confext of salmg In e prelimmeary stage, the wiites delermired the [5-vear-old studesis of
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A Megeni 10 Palembung as thi research subjects wnd the coment matenal about spuce sl shage for
the probbene The contenst was basad oo the 2003 curcolum ated 0 can be pelated w e codex of
!lﬂll][l. i Musiant Clarses. Then, the PISA im:-'l:-]-ems Prowta 20060 1oy 2001 2 were collecied The |1|||-1'.-Ir_'|1:| Wil
rader il the relerences b the exasting PLSA problens amd Us developed o

Tlee relmene poodalem vsed m s study s e 2002 PESA problens wiih the contexl of sulag
shap. The problem asked o detenmine ilbe lesgth of the rope requared when ihe angle aixl hesghi of the
satl are knoown. Then, the witers paraphrased the prablam by changing this adepled problem from the
Bairac method (20055 e determimng the leight of the wood mequired o bie the s0il infls: saling
shap, The purpose of this problem 15 1o make students understand that i order to span the sml 1o caich
ther wamel, ther sl musa b nitached o the woodisn pelo; theraliore. they wall know how long the wood =
ixedied o tee e seil,

The nest stnge 15 Lhe preliminary singe that begun wath the sell-eveluoton sage At this stage.
thes writers evalunted and cxammed the dll of the PISA-Dike problem. The developed problom waes
refoted 1o the context of anling as asport. The type of the probbem woa g elosed consirusied response
It was predicted to be m level 4 beoause it cormspended 1o the characlenstios of the PISA problam
alwewn by madang tho mode] mnplicit mo eonerte bob cormglex anuatoms, solecting and gombanig
different wepresentations mohahng symboelizng ond relabng s real sitootions, on well ss wming goed
skall development and presening flexible pmson and perspeciive seoording 1o the context. Al thes
alaga, the problam wae i aserdance with the PISA Mrassesirk, so tbere was e vevizien Tha
problem i this singe was called prototepe |

The 'Fu'ululﬂ:\-c. vobiduhon process was dose vis mul coview, Experts who acbed as the
validators were (1) T, Ross Turmer (E13, the dirsctor of the Auvstralion Council for Educational
Fesearch (ACER) und o MEG PISA salf, (2) ﬁnf Koyve Stcev (EI, the Chorman of MECG PISA
from University of bellsuarme, Ausrabo and (33 Prol, D, Aboead Fawean, BLSc (E3), a lectirer m
rathematios ot the State University of Padang Along with the experd review stage, one 10 one dlage
was dome vath siudenis who had vameas shilises (agh (013, mediom (029, and low (033} The
copmments and sugpestions from the expertz and the erodests moprodotype Tare presented o Tabde |

Table | Comments and Soggeations from Expents and Stident
Code Comments and Suggestions
-Dewenbe the sitmtion ekearly. maintsin the prerequisites for students o interpret und
transfisrm information inte a mathemsatical fomm
El .1 rubric from PISA assesment by usmg o range of answers
= el the pbalites of mothematizing, vang lngoange, foomal and techmes] opermaisonal and
mmibodie Bnguage, as well as problem solving,
kumng and argonmendatwn atolihes the pmhll:m 7] mmd m which it has been
E2 annbyzed earefully
- Less information about the length of the hase of ship to te base of sail
E3 - Fevise the spacing in the probierns

o -T!1.=fu11lﬂ=r|1;4 Ty Rl FII.H.I:||'."I1|:B' d.!l:'!":nmm s'u.-ruptu:lm: ulnm:lunh: 5d|.| EE
02 - The student had correetly prut the infonmation sboul the picture, bt e was still confused
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Code Commenis and Suggesions

with the phrase “the length side ¢loth mder the pole”
- Stwdents predict the length of the pole From the bese only based on the image withow
thinking aboat the wood thal iz plugged in becauge the informaticn ateowt the probbeom is oo
given
This mun-:n:a wore tnken mie conswdemtion o reviss protodvpe [ Based on the validalion

proaess ol the expert review and one W one stages, e problem was mantamed with some revimons
raialy (17 adding mfenmation "to span the sml a wood i ot m e ship poele® whish s oseful as
guidelines For determaning the answer. (20 replacing the question “the beight of the weod™ infe “the
length of wood nesded 10 span the sail”. This quesbion gave o benelit Tor student so that they did om
omly cabeulate Use Jenzth of the wood Bar Uy alse Knew that the sal could ot be untolded of 5t did not
have the crossing wood, (3% changing e scormng rubrie bosed on the PISA assessment bne by
ucddimg o range of answers, Based on experts sigpestion which says that many students would use the
right method bat would not get the nght resulis indscated the nesd of the mpge for varnious answers,
ond (43 revising the mathemnticol hteracy akality mdicators besed on the sieps of work. The results of
this revisamn was clled probotype 2

Furthermore, the problem: o prowotype 2 was tesled inoa small croup stage on BMovember 7,
T First, students were goven the problem o be selved mdvadually, Danng ths process, the
aidents wath hagh, redium amd Tow abdaties bad underaood e purpose of the problem by wymg o
faed the selution by wnting dowm what were known from the problem Some shadmis got the answer
b using onby ome step, whibe others wsed some steps G el the aswers, Mexl, the studants formed
small groups s discuss the problem. In tee zmall growps, they determired the solutions based on the
onswers they gol madividoally, The students got the same amswers from various woys, Becouse the
problem can be answered by all stadents withoul sy obstacles, the wealers consulled Ot with ihe
advizor. The advisor suggested to changs the information of the problem The previous probierm asked
studenl 1o answver the kenpht of the wood needed (o span the sal 1f the heaght of the wood ond the area
of sal were known, whale the revised problem asked stdaits W answver the length of the wood teeded
to gpen the sl if the thres gides of the sail were newn as shown s Figure |

FURME LLYTIR

[EET
ok W e g e

L T
s wd wre ide b o vy st b e ayma e s
e sahinh e o e o i by e ="
e e . | ] N T R Se———
e et

Fignure | Protogype 3
Thae nuzsit stuge was the leld test bkl oo Movenbor 4, 2007, Adle e students Dosbhed b the
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prasbilem, thewribers mterviewsd them in order woexplune the patain] effects of the prabdem, Chee ol

the studenis’ nsvwers is corieet as =lown i Figue 2,

Using waderstanding conieso

Connection and using varions
TEprEsEn i

Ulsng strategic

Using lormal Torm based m
diefimilecm apd nele

Cinneetum e wlarmatiom which

i hefore

P Why vou used this
(ermada?

SHecanse, b find the
lengih of this waond |
msl know' the lengih
Teth o this {studem
pusimtad e prciure)

P Wheere yoas got this formula?

! Frown course

1 D oyaw kmoay the oregin
ol this freemala?

: F 5 Tdom™t Enow
Owmly e Ehe saliition

Figure 2. Correct Student Answer
Frowm the answers shown m Figure I e student weede the problemn o a mathermatical
sisfement by imogming the represemation from te mbormeton grven, Using the Ggure she had made,
she symbolised the Dgure hersell’ 1o moke & easier o hod the solubens: As shown o Frgure 2, she
e symbals A, B, Cand T3 Then, she clwse a strategy by relatmg G the vanous egquatsons that had
been made. Fmalle. she got the last equation of AD* = DCDB. in which the symbel AD was the
bength of the wood needed o span tee sml asked m the probleme Although the studens’ ansaer was
correcl, the wiiters alzo intervieweed her related to loow she pot the ansyer wing the formmala,

Based on the ahove miervicw, the studendt said she foumd the solutions using the formuln which
she ol Froim her coursa outsede the school, However, she dad nod Kiewy the argaan ol the Teemiila that
sl used. The Ieracy abality iomlved by the stodent was that she could sweile the process of scheving
the soluin completely, She wsed the imnge representvhon by makang the Dgure by herself o make 1l
easser for ber (o find the solution. Next, she related the previous mformsabon about the lergth of the
three sides of the sail conseoutrvely which 15 2, 3, and 13 bv writing them on the figure she made
hefiore. Then, she ased the strategy hosed on the definition and the exisiing rule of the eguabon ALF =
DC.DB to find the selution. However, before peting the length of AD, she found the lenath of DC and
8 Fromm the infommaton thot she got betore. Once the solulion was obianed, she should have been
abibe w conclisde the solulma but she only wrate dows the solution withoul any conclasion, The
angwer was carmect with differeat alzonthims as sheam o Faguoee 3
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Write the provess o ged solution
Uiz andersandmg comtex

1% Why yon wsed the right mongle anen formuola®
While the ligure and inlarmstion have nat
shown that be sght mriangle!

5 It easy. That's nght. there 15 no mformation
abaunt right inengle but i cem prood thot if iis
riglvt ongle wsiag the information (sfdeni

Comneening and usng vanous
represenmtion

Using formal lorm based an pramal the righit trinngle)

detinitm and mle I* Why it has tve masgle ansa while in the
fi

Connesting mibnmtion wlhsch gal Ig:;:l b ome Irimgele?

sl 5 O comrse, i the Tigune snly has gme mangle

Ulsig Atmbgi Bl al we dook froen dillerent comer, o has
b

Oindy write the result i

Figure 3 Corneet Student Answer with difTerent algomithm

From the answer sbown in Figere 3, the stedent responsded by wzing the arca of the nght
inangle. The umage representation form was divided mito two trangles then be used the equation af
area ol tianghe | equals the area of remgle 2 However, the wiiers nvestigated ihe reazom why the
aludent used the anza of right nanale o find the anewer,

Bused a0 the above mtervew, the student knew that the tnangle was o nghl insmgele 2o that o
could be caleulated by usngg e area of o tansgle. The tiangle was viewed fom i dillesent comens
s that bv using the comparison between the two tnoagular areas. be po the lengtlol wood needed o
span the sail,

Fromm the mathematical liberacy abality mvelved, studens coukd winle down the process of getiing
o complete solution by relating the previous milormaton about the sude of e sl which was 2.3, und
w13 and e various representations tamely the mage representation by making the figure of the sul
and svmibol reprosendation by osing triangle symbol Furthermsne, be used a strategy based on the
expshing definibwns and rules stated that caleulatmg the nren of o inangle can be done wath two
different cormers bl the reason was ondy foud gul Trom the interveesw. Then, the stedent gol the
answer ul‘%gE Srdent emly wrole the resull withmd ony explanation. This s nocondanee wath
[asrommddin s opaon (20100 thet sudens solve o problem only by fosdang solutcas then aperatng i,
bt they. do not provide any explanation of the solution. The process often ocours because the lesrning
of mathomotics pays less nflenbon b studanls” matweoisal comummonton abaliy  (Samgth d
Rahavivam, 2003 In feci, tee sboadent bod the potential o explain the reasons why he wsed the righi

trinngle fermuln, Moreewver, his mearrect answer is shown an Figare 4.
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Wit exacthy mang representaiom

Mot exaetly mang stranegis

nof exaclly conpecting the informotion

Mot exnctly underatandise e conbex)

Wit exnctly wsng foemal form based on delinitsoe
wnd maly

Llacarmect i cmaclude the 2eduinng

Figure 4 Incorrect Sudent Answer
From the snswer shown m Figure 4, the stedent used the orenof a mongle when the three sides
were known. However, this answer did not match with what the question wanted since o asked for the
engih of wood necded o span the sail. while the studerd determaned the area of aail. Therefore, s
onswer did nod get amy seore (mo credit). From the answer that he made, the wrilers inberviewed him o
fened out the reasons why be deterrmned the lenath of wood nesded by using the areas formula. The
mterview between the student and the wrilers is shown as follow:

P o what 13 the problem that beang nsk!

A 0 e lenggih of wissd

I - why vou used the aren of inengle Cormula?

8 : becouse bosed on the formula area of riang ke, 1 18 15 known three side of screen. il gon usod
ihis fozinla

P o a5t the length of wood same with the area of tangle?

8 its different

S owlhy vou sull wsed tus fonmula

I becatise 1 just know formuls of anes 47 1 i Know three gside of the screen

Based on the aderview above, the stadent understood what was konown s the problem by
translaimg the problem mie the malhematical statement sang e moge representabion. lowever, he
wwas wienig in the e of the mleemation providisd. He used the fomuka of riangle area o caboulate the.
length of the =il due to the lack of the prenequisite keeowledie aboul the use of the arco Formalo. From
the mathematical bterasy abiliy imvobved, e hod trigd o wnte the process of getiing the: sofubion, bui
the representanon of the contextual understanding was Emhiud b i deined question. The strategy
used was also nol appropriste with the problem which asked 1@ deternune the length of wood needed
to span the sail instead of determuming the anea of the thangle. Therefore, he could not relate the
informaticn and conclude the solutia. The rstake: bappered when be decided the sirategy 1o
determine the solubion. In lxet, the atality e settle the implementation plan s the core of the problem-
sibving stage (Hapezah, X6% Therelore, o the stucdent coubd wd detenmne the nght strategy m
planmng the settlement, 1t would cause an error m solving the probbem.

The field test results shewed that out of 32 sideats only 10 stdents ohtamed Tall eredn, 13
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shudents obdained parti] credit, and 9 stekents abtimed oo aeds. The outhematical iersey 2bility
uivolving e 32 studiiss ang.

Compmumication nl1't||rll.' with the inelicadonr tooarite dwe [racess i m:'h:ﬂ-jrw_ fhe sidution showed
10 stuckends writing i completely sl comectly, apd 5 students writmg il aoeorrectly. Whores, ile
wichicator ponssludes the mathenuical resull ebtansd that ione of the studeins cmmbadal constly asl
completely, and 8 studants did pol conclude The mistake happened becouse the students ded not read
the dats from the mformstion o the probleom carefully, so they were wrong e transfonming ihe
uformnteen into the caloulation. The students ploced the order of the sul sude size moeverse. In
addition, the sudents did pod wse o wnting down the stages aleng with the explanations abeat the
proszoas af lndmg the selunons beenase vy only (ocusod on geting ihe answar

The mathemotaco] ability wath the osdicatoras of mng context comprelensaon o solve
mudhdmutical problems showed [ osludents could use the usdersinnding of the process o problem-
sedving appropristcly and 2 students could not. Thas ability 13 o besic abiliy that studinls must hove
heeavse they must be able o urderainnd the eondext first belone trving o Cnd o sobation o get the nght
selubion. This 15 in secordanca with the opason of Sudarmon {20103 wha stakes thal sidents can be
onicd o urderstand the preblen of ihey are able 1o diseless dofo et are koown and asked freem the
prosblem given

Representabion abiliy with tbe mdicalor 1o use und conmect vandaus represeolabions o problem
aelving shovwed 10 dudents conld v the ripresentaieg sompletoly amd comectly wsd 5 studonts dad
oM use i correctly, The mudents” mastake accured when they represented the figure and wrole the
mformuiien of the lgure. They mode o mstake m putting the exasting infonmation which luler coused
n musake in the ealeulatyon process

The reasormg and srgument abality with the dicotor of relating the: previously avmlahle
wiforaiaen 10 Gad e solwton shevwed 10 gtudents could vse reasomng comestly and 9 stideitz did
v nime posssoming o findang the salation To get the right selations, siodents past bhe good 8t relating
the previows avalable mfoomution. This happened becase the problems wath the sail context was o
bugh Jevel problem wineh needed more reasoming (Salagn, 20043 In addifaon, sath good seaseaing.
atudents can alan ke prohlema well {Hapizah, 214

The ability of chowsimg simlepes by sobve prohlems wath the mdicotor of usimg stralegies
throakgh varsis procedires thal bead 1o solwhons and conclusons showed 9 stodenis coald ehoosa the
stralepy agpropnaizly and % sodents did net chonse the stentegy m probdem sobang There were gy
siralepies t be used for this prohkem; howeves i would aaly depend onthe skalls of stadents o
anbicipate the relationszhip. [n additson, befone studenis determine the suitable stentegy, they omast firsd
mderstand the question of the problem, which 15 the length of the wond nesded toospan the sail n
whieh the wioed = locaed between e woonden laiTers of the gl
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The ability of wsing langaage o5 well as symbolic, ormal and techmeal opersisns with the meicata
of i Forinal Fonn Based on Qe deliniteon nd medwroatical rulkes shovwed thai 8 sudents couild s
il q:.|1|1||1ieh:|_1.' armd 9 stodemts ded pot use d nulb:l'l:r

Bl om the abuyve descoptim, U dunmmant abilaty anese from e develogod problem was ile
veasmeing wind represcntaism abaliy bevaose the stwdenis sleady uleatood the peanng of e
prohlem well s el students could connect the infomaton of the problem by making the [gue
repeatedly. However, the coanmumication ability was sl low becouse the students only facused n
fding the answers, so they were ot accustomed 1o wrting answers in detnil Stedenss aciually had
peicniial m developing the mathamatical literaey ability, However, this ability was not fully appoimied
but only o= o ceaoploment In foer thes olnbity was meoded 1o tnon $tudents i solvmg problems
properhy. 1t eoabso expressed by Boapiinn and Hoonoe (20135 tkat basgally every andent has the
poicubial o the obility of mothemobical lieracy. Hiwever, the shxlents” ahibity o understunding
muthemate o daffiereal ene mother, 3o the leacher mist rwin studenis b opbimies tbe abaliy,
Therdfore, rmathematical litermey abality of studenta can be exiraeted by giving the routme problem for
them and asking them o solve i by writing -dossm salutioes m datml,

COMCLUSION

om the prodblem development process thal hid been genended, the probdem was declared
Lo e valad, practecal ﬂ'uj@i a podential effiect on mathemaical litermey abelity. Valid was ossssseal
froim e validator results ab the expert review and cne to ene stage wiich stated that the problerm was
g in terms of conte, comstrocts and ingeape, YVabd swis viewed from s compasbibilite with the
FIaA framework that had selated 8 with dailv Life vusing the comtext of sailing in the 2018 Asian
Crames ane the content of space ond shape. The problem was also consadered practical from the small
groaap shiege. Procbeality was viewed From the siudents’ understanchng of the problem The problam
with the context of sailing in the 2018 Asian Games couald help student enderstand the mathematics
problems m dadly bfe context, From the problem, students krew that the Jength of the wood which was
wesd i the sl hod the see which could ke countsd i matkeamstics. T addatson, the problam had a
potenbial effect when paloted m leaming of mathematical biteracy abolitv. The donunssd ability was
rensanng ot representabion ohility becavse they coald undesstonad 1) wall 5o thid they could sonnes
ils inforration by maokiog a Agare repeatedly. Whereas, the communication alality was sull low
because the stedents only focused on Onding the finnd mswer =0 that they were not accustomed o
wrthe lh answers m delonl
Based on the resulis of research and conclusions, it 82 saggested 1o develop a PISA matheratics
problem with salling ships eontext on other comdent and can nlso use the equipment and rules m he
sport. I sddinon, the PISA hke mathermates problems thar have been developed can be given K
amidients on o egolar bagis i trakn their math lberacy abality .
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