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Abstract. This neseirch aims o improve students” mathematical problem salvmyg ability and
mathemutical s pesition use Formulabe-Share-Lisken-Ureme (FELLC) stmilugy. The meothod used
in this research s guisy expenmental, with the design of randomized coniro] groupanly desig
The izstrunsendt reseanch are stedems’ mathematical problem salving ahility tes and mmhematical
thsposiliom questonnaire. The dety of poedied wes obtamed by wsing 1-test alier nonmlity west
and hemegenity test. The resulis shewed the suafent's muhematical protdem sobving ehiliny who
uzeed FSLC strapeyry 15 highier thim come enfomal sindegy. The duden)™s mathemetical dispasition
wibo usell FSLC sricey 12 better than comvemtivmsal siratepy

B Inraduction

Matkematical problem salving obilicy is one of mmportant aspects in mathematics learning which ploys o
role & o device as well 05 2 mthemobies instruction. Mathermotical knowledee ond mathematical
principhes that learned by shslents will help them o espress everyday paohlens info mathermstical
mudels and determine solving of the problem (1], Mothematical problem solving skilks ane not only
imipaitant for elememtary aid mbddle school students, but aaiting from Kindesgaimen 1o College, they
should nlresdy bawe that ahility [ 2]

I fmct, When we observed 128 sudent’s mathensatical probben solving shliy of seveath classaf
EMPEN 1 Tanung Roya, West Sumaorers, Indeoesia showed dar most smodesn could ned vse cheir
mithematicul pooblem . solving ability. An example of the kind of pmblem. which might couse
e wolbdoee

The prive af an itein, fecreaaed e 2%, I ohe pefoe Defove the merease (7 Rp |
SV, ther o e i e priee wfter she increcsing ?

Srudent ' Avigwers

drseription: Frice of Crooeds ETp 20%.

Price Belore incréaning Rp. S0

| guaesnar; Wiiar ic the price after the increasing of an irerm ¥ |
The resmlbis showed of the students’ answers, it is seen that there 5 (7L ET% who conk] e smswer

che problemns. Many sudents sibll did por make any nformaation or answer the guiestions based om what
ticher maked, Most of the students could ot descrbes their abilites in solve the problem, [3] Staes
that studenis" mathemanecal abalties ore determined by the gualiy ol the students” questsors 0 keaming.

= @

Coniemd e s Wk may be el @rder e serma of (heC et Commens Al 3 0 hcence. Ay fanher dsrinemm
ol Hhes il riskiad munidaen sdin b G s dalbs s ard the e of te warde fooriul ctdtam aml K]
Mabdstied wdsr licooea by 100" Mublihing Lad 1




FCOMSETIONA 1 Pafli=hineg

1OP Conl. Scrics; Journal of Phymis: Cond, Seriea IMT 20N 2IZ]  dea: [0 RE 742650/ 3177 LA 2021

I Faet, pecording o [4] sees that in cssence the problem arisee due wo mathematics and mathematics
which also offers o soltion,  Mathematical problem solymg consist of tws nspect nne aceepling and
chaBonging |5].

Doveleping the ability to solve problems is iscparabbe From how o undersiad the problem and
construct the problem, the way o construet o problem is 0 begin with anderstimding the pmoblem,
representing a real protlem in o mothenubcal mode! and writing it ivdo 8 matemoticsl equation &) A
poodd commumety solver nust be ohle we st out rebevant mfomation uod not from o problem (BT A].
These mferences mark the transition from a superficial siational model (o a mathematical squsation,
which is the most challenging pant for siudenis when solving wend problems [5,00,01]

In problem solving process | representations of the problem’s concrete Fontures ore removed Brom its
bemal representation [12,030 Tdeally, the mathematical pEBbem maodel used 1w oserve as e imiial
prodlem stwe when o prodlem sobver help problem solvers in the secomd stiep of the problem solving
procedure [1]. [noosder to achieve problem-solving transtor, o problens solver should nod simgply
memanze sdutinn procedures as step-bwv-siep recipes, bt as meanmgtol bailding Blecks that can be
s iy recomibined w0 fullfill e specific requirements of a problem [L4.05.14]. This, aaderstanding a
reliion prssdure means 1o hove keowiadge of the subgoals that ore achicved by the individual seps
or groaps of steps [ 14] and on potentinl constraints and preconditions that need to be comsidered when
selecting a solaton step and when cormbiving <ieps o baild asove comples solubon procedures [ 18],

The next, student shoalbd hove problem schemas. Acconding b [17] stweee that the problem schemeas
i a mental constructssn of probles solvers m foriviksting problem solving strategies using previous
knowlelge relied 1o problem solving, These schemas are comprehensive in that teey also inchude o
representabon of dhe seliion procedures that are valid for all problems belonging e thot cutegory.

T aldition to mstbematical problem solving, students 2lse peed to develop character. [n mathe matics
strong chancter-or pesitive dedicatson to mathematics is known as students’ mathematical dispositions,
[ 1] srates that the personality ond characier of studors can be buili through nwihenaiics earming.

Muthernatical dispasition = o relstesnship, oppreciation. attitude or posifive setion fowards
mmatlereiecs [ 19]. whereas actordimg W | 20.22] dispoaition is ool only an apprecilion. aititade, acion
bt s belfs, interests, conosiy, feaibiliy and applving mathewatics when facing problams,
However, [22] found that current by students' mathematicol dispositions hove no been weell implemented,

Thee lesw gjueality of leatiimg s describeed above 8 irsepacalale T the netlod dsesd by the escher
in leaming. The reseurcher considers that FSLC 1= one of the right sobutions to hamdle the problem.
FSLLC & one of the cooperative leaming models modified froem Think Pair Shae CTPS) (3] Thrsugh
FSLC smudems will iry v formulate cheir own problems, then share their stores with their classmines,
bzstdes student= also heor mput and responses Bom their friends, eventaolly students will create their
o ey o deaw conchsions

Some reseanchs showed that FSLC is able o facilitate stdents in kaming, According 1o{23], they
found sudents” mathematical reasoning abilities improved through FSLC, [24] also found studenis wig]
studied with FSLC were more effective than convensional, Therefore, we need a leaming: strategy
Emprove students” meabenatica] probien solving saiticy snd os§iBoatical disposton. In this research,
rerc i hers exnmined the offect of FSLAC strategics in improving sudents vatbaematical probles solving
philities smid students” mathematicol dispositions

@

2, Methids

The meghasd of this peseanch is experimental research with Rondomized Contnod Groop only Desipn. The
shxly wus conducied {f§m 3 August 2017 to 26 Seplember 2017 at SMPN | Tangng Raya. West
Sumu@@. [ndonesin, The population of thes study were all students of eloss VI SMPN | of Tanjung
Ruyn academic year 20 72008 amid the popmlateon of this research s 128 sdents, Samplimg method
is bflsing mindem sumpling lechnigue, aller the test of nomality and bomageneity. The selected Classes
are class WIL.2 as the experimentul class and cless VI3 us the controd r:hn.sl:mrrﬂh: used in this
sidy are the Tenal 5esd and quesabsmiaire. The fimal w281 coniins an ndicalor of matbematical problem
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irbvinng skilks that is. 1) undersianding the probbem, 31 solving the probleo based oo thi plan. 3ichecking
what hns heen done

Cuestionpaing mathemaical disposstion conting ve mdicators with 6s aspecis inclxle conlolence,
diligencs, Mexibbe, mgusitive and reflecthon in aceordane: with the keaming mosdel used 12 FSLC.
Cmiestonnaine filled by the respondents m the experimental class Y117 about 32 students and conirol
cliss of V1LY ahout 32 swdzots, First Instrumerds tested ary in class VI SMPM | Tanjung Raya on
Seplemsher 1%, 2017, From the protiem of final tesi problem solving ahdlities there ane 5 fems about the
difficulty of the lewvel obamed by | podnt aboat easy criteria and 4 tems of eediom eniken,
Differentining poswer obtpined for all significent probfems und classification of good with reBubility of
0.74. According bo the oniteria of [25] the mstrument is redmble. To measore the mathematical problem
sshaig shiliy of the student 15 by using fubne [ 26

This questionmaite is intersled o find oot the daa of mathematcal disposition of students of clas
VI of SMPN | Tanjung Rava in mathemstics subjeer with Be aspects melode confidence, difigenco,
flexible, inpnizitive and reflectsn which then can be slshornled in smtement Bems mquestionnain
instment. This disp@E)ion scabe ases Likert scale. Questionnabre esed on Hierl scale stated in that
altemiative answer is srongly ogees (5A) agree (A, bess ngree (LA, disagroe (I8 stronply dissgree
(503 |27]. Terms item 15 valid if the product mament of comeltsan r 2 0.3 then it means the item s
vl W lereas A e iten bis o <003 Oeen e Bea s dnvalil [28]). Afer perfomming caloilatiors o he
results of guestionnaire tris of 28 items, there are 2 items that are not valid, so oblained 2 valid fe@)
26 Hers Froms the caleubation of the resulis, obtamed fhe relmbiliny of the questormaire = {854 1
cum be goneluded thas the questionnaire of mmhemgical disposibon bas o very high reliabilicy.

Datn analysis technigue used s analysis with 1-test. Belore analyring the data of the rescarch resufis,
the morealicy. ard bomvsgene iy 1est were dome, then osing 1 st for the hypothesis | Prioe o bypothess
testing the daw was first convented from ordinal o inerval, wif interval saccessive meshod. The
inizrval sugcessive method is the process of converding ordinal data into interval data. As Tor @ process
of canverting ordinal zenle duis into isterval zcale dota, there are seveml was: @ coleuiote frequency,
2y cabeulite propoction, 3) cabaulste curmibative propostion, ) caboulae & valoe, 5) calculace U deasity
walus of z fusction , &) calculate seale valus, Tleakeulate saling

a
A, Resabl wiad Discwssbon
Based om the resuls of data analvais obitalped Problem sobingfi description of data of problem
siabvirg ahility of ex periment class W12 amd comtml class VL3 cm be seen in Tahle |5
Table 1. The Description of Test Resul

Seale Experiment Class Contral Class
b 12 X2
Kruain 37 41
Xamax 108 ad
By 2350 el
i 1 ] 79,47 .54
Seid Dhevinrian (5 12,85 [4.65
Virlusices (5% ) 165.257 214588
Toterd of stwdent achicvameat L% 14
Persemtage af dasvcal achisvemen(f) i 375 4% 75%

From the table | above, it can be seen than the avermge value of problem solving abilioy of
caperimenin] mathemaics probiem of experment chass consisting of 32 sudents chon is 7997 higher
than avernge walne of problem =alving obiliy of contrel closs  consist of 32 that e T0E5, The
experime@ll class variance & 163257 smaller than the control class velocity of 214,388, The standard
deviation of the cxperimental Class is 1285 bess thun dhe conimol cluss hoving o standard deviadion of
1445, This means that the pmblem solving abilay o the expenmental class math hzs o smaller diversity
ol comtml clusees,
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Machernatical problem selving wst consias of five edsny s eomtaming thege indicatoms n decail i can
bex seen thrpugh ench averapge and the percentage of each problem salving indicmor is ps follows;

Achicvement
Inelicators ool prablem selving Blean Soare value
Eip.  Cul.  Exp.  Cul
Drescribe the understanding of the problam F20d D116 MibAZ T3R50
Salved problerw based on il plan e e 137 ATRA
Checking on what hove been done 4 356 Bk 1124

The values of all problem solving mdicators IHANF 2478 THAT  T0E4
Biae detanle aro shown the percentages of achsovement of eachi problem solving indicator in he
following tabde:

Indrcaior Expenment Controd
(%) [Eegnry (%) calegory
shaw s the understand mg of the problemn g6 Mery pood T35 Criend
Solved the problem bosed an the plon T Ciond GTEA Crownd
Doing the cecklist of the thing has done Hil Very good 7124 Cronndd
Avarage 787 Meypood = T0M4 Good

The ean vilue of each nsathermati cal problem solving indicators of the stadent is not much diffenent.
M b inchecator 1. it is showiieg the understasting of the problems obtained from the valoe of expenmental
Cless 8062 ol comire] closs (I8 S0 in the indicobor I, it is solved the problem acconding te the plan
chtained from the value 79 37 in experiment class and 67,84 in comtml cluss. The value of mdicater 101
is to pe-check what has been done expermenzal class 2 80 andd 7124 in the conirol ¢lass,

The imdicators of mathematicn] dispesition are confilent, dilipent, flexible, inguisitive md
evaluation. The number of stnlements on the matnx disposition quesbonnaines s 26, By using the
formuka inccaleulate the mathematical dispesition valve. so that the pereentage of each indicator can b
ween in e follewing able 4, The fiss asibematicd dispesition isdicamr is confident in stapcmen
pinber B, 2,3, 4,5 and &, the pecerdage of first indicator in experiment «hss that is 86455 with high
criterisn, while in congrod class that 15 T2A0% with msdium criteren. The incdicatar of mathematical
dizposithom of e second leamer is pesistent i the statements of 7, 8,09, 10 asd 1] & the second
inslicaor of percentage in the caperitnentil cliss i3 85.74% with high critenon. Whese as, in contral
cless that is V4.37% with medium criterion.

. Scores Criterin achlevement (%)

sl 3 Exp Cir.  Fxp l.:h-l-l:
Confiden I-6 By 895 E4A45 1240
High med

Persistent T-11 85 503 B5. T4 1437
High Med

Flexihle 12- 14 417 asl =TIHI 7312
High hizd

Curionainy 1 5- 208 K33 Til &b.7 T4 L
High Med

Eetlaction 20-6 o4 L] E375 T2
High Mizd

The third crisereon b MRexilibe naibemabical dispositin indicaor, i i shown o e stapement of e
palaers 12, 1% and 14 pnd the dhind indicaior penceninge in the experimenial chass B 870005 with high
criterion. while the control ctass i 73,1 2% with mediom criceria. Dn the fousth indicator of mathemztical
disposition, there are <4, 16, 17, 18, 1% and 20 wigh ihe result of eaperimental class is 86,775% with high
crrerksn, while the cordml cliss is 73009 with mediam critericn. The fihth is retlecticn mathe matical
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disposition indicaor, there are stemsents of 21, 23, 23, 34, 25 and 26 with the percentage of the fifth
indicairr in the expermuental class =83, 75% with high crdenon. while the combrod class 1= 71 0% with
Lhoe i cralerion

Cryverall, based om the above anolysis it can be secn that the msthematical disposition of esperimental
clas panticipants who were maght by the mode| of coopemtive leaming tvpe FRLC i= 85 32% with hogh
criterion while the conmol Cliss s T3 30% with medinm critenio. Do analysis is done in order o 1est
the hypotheses that has been fommulsted. whether acceptecd or rejected. The hypotheses were testad by
irsing the t-1est, Befose wsing the -est, normality. and homsgeneiny tesis, they were conducted on bath
sampling closses. Afier pormality st and homogeneity vest, it s know§Elhar the st scome of the
students' mathematical problem solving ahility in the tso sample clisses s nommally desiributed and has
Poenogensons varsnee, and then e hyporthesis wst i dore. Tn otk hypothd test. the test used is a one-
ey Typothesis test. Crinerkon 1-rabie@n t-disribation Is with degrees<HD s accepled if Foount of
inkependent df = nl + nd - 2 and o = 005, Hk s nejected i1 coum = -table on -disribution@a with
degrees of independent difsnlbn-F and o = 0.05 and dl = 62 ohBfned t-coont = 2640 while tahle »
1645 with 95% confidense interval. Becanss 1-E:'|L1.I1.'|E.hﬂ-’il'l = 1-mhle (163 then B hypodhese 5
regected and HI s nccepled, o it can be comeluded that the resuit of the problem solving ability of
rathematies bearmers who taught by ndng cooperative leaming el tepe Formolae Shane Lisien
Create (FSLC) is higher than the result of sbility in pmblem solving of the mathematics” students whao
ure twapht by using o scientifee bearning made] only.

Mathernatical Disposition Queso@nsiees are veed to dewrrmine the mathematical disposition of
Fegmners during the lenrning bath in the experimental class and in the control cluss. The questionnain
dam s i the form of mierval dota sccording to the caleulation of ordinal datn vansformation fo b
infervil duta. Befnre doing the hypethesis des) the fing test that bas been doene is the normalidy ond
PawTogens iy .

Hypothesis tesq is conducted wo determine whether twe muthematical disposition of caperimental class
learners i morsmsed mare thun the contml cliges, because the sample is 0 noemal wnd homogeneoas dain,
o il e data processing By using -wes1, In the hypathiesis s, e es used 5 a one-way lypothess
test. With = 005 and df = {32-1}+ [(32-1) = 62, then obiined tosunt = 6082 while 1-table with 5%
cofff@ence bevel is -table = | 643, Becanse t> viabel thes hypothesis B rejected @ibe Hi i accegqisd.

Bused on the datn analysis ond chservation of the rescarchers during the stndy, it can be seen that n
the s2aching snd lcarning process in the expenmental class: the lsrner is more active and has batter
undesstanding of the maerial compane oo the kearoor 6 the control Glass. This s becauze the
experimentnl eliss of lewrners is twught by nsing cooperative learning model type Formulabe Share Listen
Create (FSLC). Iothe cooperative leuming medel learners work m groups amd share their knowledze.
These growps comsist of lenmers with high, mediom, and low leammg ontcomes so that Feumers con
wark together and shame Koow ledge in the learning process. 10 tis conperatve karning, wachers only
o5 Tociliterors and metivarers in cmpeagning group work of leamers se tbal ahe high-abliy sudents ane
willmg to help their boow-skilled friends.

Fomsulate Share Listen Create (FSLC) cooperative leamme madel, A groug leaming strociine, 5ul
firstly learmers have 1o read shodents’ worksheet (LKPD), then answer the questions mdividusl by
(Formnualae) comaned in LEPD or problem given, soothal leamers ae trained 10 develop the ability in
siebving mathematicnl problems both m sndermsianding the problem, plotting the setilement, and
conelussens. Then the stadents shoring Cshoring ) with group membeors ond ather groap membors who
are active in etening the ideas, wleas given (Listen), from sharmg with other group members aind active
group members listening to the ideas or kleas given, The next activity is creming new arswers (Creaiel
which are the best weas or lbses of cach group member and find & more comect answer.

In the mode] of cooperative leaming, learners begin to understand the learnimg of mathematics. This
b8 in accondance with Hiasyanlo®s deory (2004 28] saaped o sl Bornulae Slare Listen Create
(FALC v pe of beamors develop the abiliay e enpress wess on iess with words verbally and compas
with nther penple’s ideas. The FSLL type is also refated f0 Boger and David's theory in Lee (M2 3003
slalbes elemeils i conpergive lenming in communicaion anong membeds thal 5 e suctess of a group
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also depend= on the willingness of its members 1o Beten and expross thedr opiniens, [n sdditien, keaming
with Formmbate Share Listen Create (FSLC) is more cerdered on Tearnens. educabors ooly & a facifitubor
whior &C1s &5 3 oenled i teaching ad learning activides in the classmoom. While scientific eaming i
still centered on the educators thenselves, even though f has boon diseissed bn the recommended
cumiculum in 3113, w0 that problem-solving shility is kess develnperd

Learing with FSLC type cooperutive learning mode] in this reseach., assised wid learming wols in
the form of studenis” worksheet. The studenis workshesl distribsted to 2och group includes effarts b
pmpove the maibematical disposition of  eamers. Based on the deseripton of the meseinch
implementation, it appears that leomer's confident is s40l] low in working on the problem, m first they
baive 1o formaulate the mesting guge. This is allegedly because gwdents have ool understood what they
shouhl write in the bossk . In the stage of sharmg amd listén tbe kearners are still shy 1o discuss the fesulis
of the apswers mmomg members of the goup and have pot been really serioos in doing the shudents”
waorkpheet and the tosk given, Atthe sibpe of ereane, leamers can not unite the ideas - ideas from the
discussion af el groaip members ancd it 8d 0 preesent in front of the class they sHll neject i ws well
as the Gelkswy group membwrs,

This i Indirecily rebted tothe level of mathoeatical digpesition of amers who tend o sl need
imprvemend, The effom which is dome by the esearcher is tn give maotivotion 1o the stoents ared will
ive appreciabion al the e OF Che meiing, so that leames conlident, splmistc, and swill oof e depair
when solving a problem which is considersd ditficult by the bramers themselves. In the and, brarmers
gaired moe confident, optimsie, and oo nol despair moworking on probless m LKPD, Actually. ths
is an evident in the mathematbcal disposiion of kamers in the higher experimental ¢loss and in the
conirol cluss.

O giving guestoanaires mathermaticad dspositeon before the resennch, seen mary leamerns whio do
rid Enoy the meaning of the ward of the guestiomniine stemen sach as the wond pessimistic. This is
mmeat likely cavsed by the keamers knowledge of the ferms still less likely, In th end, the sesearcher
explaine the meaning of the word arally o the leamers with the mesming inoo roow thal B not sone, niot
confident, varous seurcae, wying we fod oss@les. The percentiee of scooes bassd on each gl
enathemetical disposition indic@or increased in the eaperimental class rather than the coptrol clasg, This
com be sean from the svernge scare of mathematical disposition of experimental class leamers higher
than Che average score of the conlrel clss.

B Cenclision

Bused on the research shat has been dooe then it can be conchuded : showed the siolent™s matheimesiie al
problem sabving ability who used FSLC strategy & highor than conventional strategy. The shadent's
muthemaiical disposition who used FSLC sirategy is better than conventional siralegy .
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