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Ab.$.ci Tlt. dillme dd us. ofrdhmloEy ca b. a BcG otnqnniz-
ing.tte loGntial or shrdeirs, thinking abititics. inctudiig the ability ro eolv€
probl.d5. LmirS lhar uilizcr @Iutd r.chrotoEy thar conraiN oalerial in
science'nalh sro.ics becodes one of rhe ways of uritizinS tectnolosi.al dw.t_
opMts in l*u18 acrqri6. Th. srud, u,.d. pRrdr.posnerl 6oEol EroupdGi8n with moE dsn one e\pcnmcno, groul). Tlere vcre $o flpcimentdt
Sruupl tron, lwo sh@k rtur dpqcnced t.minr q6 ,ci ct-turt sr.hc6bed d digilal lcmmg s dr8ihl hrcm, media" ,nd onc @nuot grcup bom
eorhq $hml who cMird out til.racy &dlities sitrg rdding U;t" io rl,.
clds dd rh. Iibrary. Thc u* of $i.nc+msrh srori.s bc.d on iisirat t. ing
a.s.a digihl literacy media co improv€ probl.m-sotvihg *irr. to, 

"r".-t ri
$hool s1rldois. Thc 6ai, .olreni in rh. forn ofrcatislic ficrio! iUusF.ted sro-_
ri6 wrlh ad\enx. rheme, lnar drs( mvircmeqlproblcm lo h. mrv.d b.-@b6 th. min srar.Sy D imphvh8 rhe abitiry ro sh. rt. poht.ms or.t.
m@tary $hoo1 srudenI!.

Advanc€s in tednology ed informattor i. rhe globaliTrtion cr. n€€d to be bol_
m!€d willl rhe dc!elopmcnr otalt mauers retaonS tI);dmaron s an erton ro improvc
the ,ntcltrSence o[ Lhe nauon s nqr generauorl(. The mo$ ,mponanr .otc ofedu;alion
rs to preparc fte laborers in dc tirrure md ft6 (orwutrrry lo facc cha engcs al thartme l,J2i Otrly leoptc "irh renewat can comper. SrEigct [j] \ard thar shen thcEd
{4lD Elobal romFition lrd acrcss to iDtormaootr and technolog-basc4 rh&e w,tl
always be a need for self-.enewal. Nationat eduoarion ars. impri""-ttre a*Jtop_*t.i
various aspects. e5p€ciauy fic ability to think as s provision in tle trnre. C,uidtng mJ

I Introduction



dir€ctin8 the young& genemtion to be smarr is also onc ofthe main goa.ts of educalion
t4l.

Educational prosrams by applying HOTS have rcsulted in b€nefits on rationat
standardiz€d tcsts, on meracognitive mersurcs, in problen-solving, ard evcn in av€r
ase sradc points [5]. The ability to solve problcrns rcfers io the skils possessed by
someon€ lo apply prcviorlsly acquired k owledge to a new one in ao unknowr siua_
lion. Solving problems is a real effort by using the knowtedge, skiIs, aod undershnd-
ing posEcssed lo fBd solutioBs ro a poblem ar hand t6l. For elsn€trtary schoot stu-
dcnts, thc abiliry to solve probl€ms is uscd lo llnd solurio.i to new problems in the
school environment and communiry environmenr bascd on experience rhrougt appm_
priat€ sEate8ies [7], [8]. Prooes.s€s thar involvc rhe ability to sotve prcbl.m; be:;me
kcy proccsscs iD leaming acriviries thar aft done by the srudcnrs, Gpecia y in the
rEaim of scicnce atrd marhcmarjcs [9]. Elemenhry s.hool studenrs wirtr good proL
lcm-Bolvins skills wrlt be abtc ro d€vetop concept! carly so trrey can car! ourlsks
ind devclopskilh even rhouSh rficy hav. nor been raughr [10]

- The urgency of problem-solvi.g skilts can bc tulfilled by makins imovations re-
lated r,o thc delivery ofeducation. This can be done in sevenl wsvs but one ofrhm
can be d.ne Urcugh rhc applicarion ot medir ro suppon teaming activiocs Suppon-
ing mJdia in l€amin8 acrivitics ar€ all rlings ttrar arc usta auring rhe tcact;nl ea
learoing pro,rcss in commmicaring leaming r.sotrlces inside ard outsidc tre ctass_
room il ll, 1121. Tfie us ol supponing rhedia in rhe lcrrninS acrivirie.s is on€ way ro
increase (he ability to develop srudcnts, po(€ntial in the globat en wirh aI tcchnotogr

Characlerisrics of ctemeniary school sludents.fiin*ing abitities are d;feren! from
adults. According to Piryer tt3l, rhe age of the etemcntary scnoot stuaents ranging
fiom 7 to ll y€ars rs ar Or rrage ofcoocr.k opcranonat firnkrne abrtiries. Tbe filnt:
'ng 

proccri al lhi\ stage itrvotv.s dre use ot togical r€rNoning srlges reptacing intui
tive ra.soning, bur only in conffere sihBriotrs. Th€y have tle skilti to ao tc ctassin-
catroo brrr havc nor bc abtc lo solve abstract probtems. Ar thrs slag(, srudenls nccd
medra $ar bave coocrele inlercsdng conrent. Onc Echnotosrcal dcvice rJrar un te
us€d as a leaminS mediun 10 mecl thE nccds and accordirg to these cons;dcrations is
cellular tcchnoloAy.

Irmins mcdra rhat uriti2e celutar r€chnology wirb the concspr of cellulr te{mingtr digrlal le3rnir8 enabtcs studenl\ ro male dynam(. visual rcprrwrauons or rhi
sluadon tbe] hred ll4l. The use ot Echnotog] ib tcam,nS caD rmprove studmG.
madrematical abiiirres ll5l. It6r. Alsu. boft srudcnLs and r€achcrs arc cuncnrtv abte r,r
opcrare aDd ev€n hd. personal ce uta, t.chnotogl, dEvices. So rr @ be assuned rhar
rt 'i eavcl lbr relcfiers io urijre drgrtat dcvrces !o slpnorl lcamitr8 for srudmrs. An
important part ofdigirat teamitrs is that laamers are digital and re iot tinired m spe
c'fic loca'rons ll,l. In making use or supponin8 m€dia ln tEmrng dcnv(,es based on
digiral lcarning. media dqigners mulr consider \anous characteisrics of mobite de
viccs and cellular leamas ro desis good media [18],[19]. Thus, it can be interyreted
that cellular technology ;s a supf,oring mcdiun fiar has tfre potentiat ro be utifizcd ;
l€amirg dnd is !.asily adapred and msde accordi.S ro lhc characlerjsrics of studerls.
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D'gital lcamin8-based media is developcd as inleractive rnultimedia thar combin€s
several typ€s of m€dia into a mor€ auracrive wholc wirh divemo crntcnt. As detivered
by prcvious r€s€lrch $ar Dullimedia is a series of divers€ mcdia itr th€ concepr of
appcaranrc or poSram ol leamiog indenendmrty 1201. Muhimedia is supponcd b)
rnleracnve concepb I.har also 

'Dvotvc 
ard ohd(. thct rolrr6l in t.min8 in a stu-

dcnr-c€ntercd €trvirodDenr [21 ].
Sbries that conLain scicrc€-mafi hateriat or scienc€-madt sroriEs can be a wa! of

delivclns malenal accordrng ro dr6 characrerinrcs of etemcrrirv school sruderi ro
iapro\€ thc'r probleru soh lng skilts. Srories for etcmenary sch;t srudenrs lhoutd be
desi8ned'rrrh an mvirorrmmr that wr hetp srudefiE lu lhink ar a hi8hcr tevet J??l
Sroriei cN slso hclp de!elop imagrnadon and gain sar,sriing o"1,, cipedcnces i::j'ttis new expcnencr is rhe basis fo. studenrs in impruving rncir probl€m_sotvin;

2 Literature Review

The corcept of sci c+math is realized throuSh .he display of rh€ marcrial in rhe
form ofrealistic ficrional a&eflrure srories thar raise enviroflm;nbl probtems. A chit_
drcn\ fairrlale prcsentation wilh sciendfic conrlnt eolirlcd -princ; Nara and Timc
Tmvelcr". Through interacrive diatoSu€ sd rote models, characters or characters can
providc exmptes in &€ probten,sotving proce"qs. In a l€aming medium in the ;; o;
storiBt characters and characrerizarions provide a mod€t pi"tir" r* 

"tua*r". 
nigur."

ar^e the cheacle$/acrors in rle srory t241. Mcanwhilc, 
"h"-"r".ir.d"* .f ;";i;;;

of p€oplc who play a sp.cific rol€ irclude habi6 and propenies posslssed [d]. T]e
figure in tnis scienc€-marh story;s a human child wr,. prly.., *,t."".*rrir,€r".
rhis i: 

lecause *.ase :r re cremenky schoot srua.,i" !n"* 
"*,ry 

i"",""" *i*
t,:l","r "Tl* if rhe ch&icrers or ne n8ur6 ,re hume5. nor d,mars [26]. r]elrguls and rhe chamcters rn fie story sre a good. Thrs is becausc rne supponing
dcveloped media in dre teaming acrivrries ur te u5€a ry sruaens rnaepenaJnrty. sI
the dev€iops anticipat€s srudenrs imitarin8 the bad chand.rs * O"i,rt. .'r tf,"
chmc[crs be.ause of rh€ metrng of Lbe slory. Th€ charactcrs in rhr stor1 irclude
Pnrce \.m, Aldmo, Raja Mahcsara. proressor Afro, Atmira, and mviro,menral
fighters as supporting chancters. The chaacr€rs are adjusied to the characrerisrics ofa'l-gnde elemenrary schoot studmls. narn€ly nvo-dimcnsionat canoon chmctsr:
wuh anrme LypB lo makc rhem took mo.e rcalisric. The science-mafi rrory consrsrs of
3 p6ns coDuhing scietrce and 2 pan! contflnirS mad,emarjcs whch can bc accessed
vra l rrnk burruns un the rabl€ of {trtenls vic}v 6 shuwn Figruc I below.



flg. r. Irilial disptay ofDigiht tamirg-B4.d on Sci6e-M!1h

Parts of thc story conrain scicnce-mad material and dirccr surdmts to sotve prob-

l:rDs 'n 
.a:l 

T.1 9r 
rhc srory bcfore p,6€rd,ns ro rhc nsn sect 6. nr" n sr pan or

rhc ltory ,rlcd "M..r rh. Aliens.rels rhe srory of pflnc. Ndra rescurn8 atic;. sho
tumed our to be human6 ftom rhe fir$rc. This scction conrains marcriJ on rcicnce
abour lhc factors rhar cnusc ciNircnmentat drmaSe. The sEond part titled ,Equaro;iai
Biodiversity " rells rhc srory of prince Nara who shows th€ div.rsiry of darurai w€atdl
b€longing lI) $e Equaror Slal. b his be$t fricnd Aldino trom rhc turure. This sedio;
c.6tains malcrial on sci.nc. atlou! lhc pans of ptanrs and rheir us€tutncss in ;;_rtr8 raturE. Thc tnird secnotr cDrirted 'Se.ds for thc Fu!r.s" tels lhe srory ofAldino\
.fror6.in preparing r.eds ro b. broqht uro the turu,.c. *U. "r.".;;rpolj;-fion. r hrs scclron conuins mar.riat on .hath€marrcal @nlenr about th. Icasl common
muftiple. The fourth secrion enritled ..Environmenrat 

Fishtcrs,. t€Is about AtdiIo,s
cfforls ro garhcr pcopl. who c{r! abou! rh€ €lvironmenr around him. This scctioi
mnlai.s marhcmaticsl coni€nl matcrist abour th€ shallcsr common facror. Thc tasr
s€ction tid€d "Aldino NaNr, EDvimnmcrxrat pres.rvarion- tels Ore resuta of ei-
dino's ctrons to sav€ rhc cnvironmenl fiom €nvirodmenral drtn.c.. Th;; l*;;;(ooclud6 thc rcsuhs of $c co aborarion and cffons."a. ; 

"r"-.Lirg tr,. affi"
ro the natural environrn€nr_ In each pan of rhc story, th etc is a,,Oo 1ou *7ow?,,whjih
conrains a sullmary of l€arDing materiat according to tle nccas of snracnrs in improv_
Ing thclr comp.Lcnc.. Improvilg lhe ab,liry to soh. probl.ms ln smdcnrs is dirccrcd
tnmugh rhe rttcnation of prcbt.ms in the slory s *r as various atEmauvc slu-
rrons ro problcm-solving ha^ed on fieonca tcamed in &e applcarron.

.Sci€n.c-trE_h 
sones od other supporring cotrl.nl5 a,. made rtr th. form of apptts

c{tron 6oltwa.r. wi!h rfie ..apk, forrEr litted "(.iuatoka Advcntur." which cao bc;cd
ou Android typ€ mobile dcvices. The usc otdigit2t r.crnology is consirterea as saving
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mor€y, s:ving timc, and providing useh'rt informarjon so that ir impacls peoplc's hab_
ils or way of life [27]. Th€ development of ce uld technology in peopie's lives has
lhe potential for new r.aching and tcaming pa(€ms ll8l. The scaace-malh srory was
dcveloped bas€d on sveral aipects of di8iral lcaminS, namcty I ) the simplicity ;f the
application packaSins, 2) rhc suitabiliry of th. disptay scr€en, 3) diecr fe.dback 4.)
the rvailabilily of fe{rures and frjnctiors, 5) rhe use oficons and guides. 6) s.gnen(a,
lioi, 7) a8c and user exp€.ience suirabitity, 8) dirdr maniputatio;. and 9) us;r inrcr,
fa(c meLaphor 128 |

Scieace-malh leenins b6sed on digilat team;ng. an gencral, oan be inl€rprctod as a
story developed by givinS srudenrs facilirics ro acrivcty tcam rhat empt1asize
knowledge alld process skills by applyins elem€rts of digiral tearni.g. Th€ co;cepr of
leamins throush sci€nce slonlx bdsed on digital lcaming is u iorlipcndem lireracy
leming concept. Espccislty elemcnBry school srudents in rhe rounh grade of 9_t2--
year-old have physical and mcntat skills andabitiries thar hav€ devetop; rapidjy. Th€

T: Tq: I"k: u poi'bl< ro rcccrtc a v&i.ry of inrercsrin8 rrreruure ro impnrvc
their abilities. in(luding th< ubitrry ro sotve probt€ms l24l.t2ql. rhe appricari;D ur
scrence-math stone, based on diarrat tEamrng is donc by con,idchng rhe nroduclror,,crrculdlion,-and accenrare o,'meauDg ro maximrzc rhe ru,rcdonm;o,.d; med,a D
Boer.i [30]. Jl tl . Th\rs. scrmcc-mdrh lcaming srories bascd on digirat temurg crn
suppon .rrul1s 0o r[rprcre ihe abrtrt) Lo $tve p.obtems in rbunh-8radc srLdenb ;r fie
elemcnary s(hooj levct rfrmFlemenred oprimal) rhrough Lrcracy acnvtres.

-3 Methods

- 
-Thc study wa mnducleJ using a prcr4sr.posucsl contlol group desrg, rechnjquc

wrtn morc lhan one experim.nut group devetoped by Johnsotr and Chrisknses ll)1.P.eseecbers_used rwo.xperimeoht groups an,t one connol goup. Thsr wffc rlvo
cxperimelkJ cla6s!s. e!cl' group coosisrrtrS ofj0 srudeub and il srudeoa. r,lean-
wDrr.. ro tie conrrot ctass. rher€ were 26 students. The toltowinS ctass chamcrmsrics
w€re used a( rhc res€arch sftdy. Th( srudy Dvotveit 7e Ue foun,,.gra,lc etem;Bry
school srud.nts rn Yogyalana as research subjars. Scbout setelrion was Uasea oi
cctlarn cnLria- namely having an A accrediD(ion. rmptemen[n8 a sch@t til.racy
prc8raF. and havrngd,girat cquipmcnL facithier ro suppon teamirrg activiries. Derei-
mmaxon ol $e sarnple used ar rescarch subjecrs werc usiag smplJrmdom samptrng
technrque wrlh th€ assumptior lhdr alt tourth (tas\ei in *ctrool" wrth rhe same crra,aJ&rieics hd€ lhe 53me opportuniry !o b€ selected as res.-"r, 

""U;""t" 1::1_ n" r"i_lowin8 e the chaEderisrics uf rhe (tass Sroups setccred a\ subje"rs of;ienc" tc,.n-
rng Drs€d on drgrl3t leamiDg.



. 
tiLtrac) eriuriB in rhe €xpmmeoLd gmLp Lrse.d supponinS medra based oD .1,8i-ul leamin8 "ci€nce-m h s@nes. Meanwhile, fie connot g.oun curcd our tirEracv

ffrivrrres ulro8 rcadns bookr ir d( ctrasroom or hc tibrary n_rrlour using screrce'-
mafi leaming srories based on digitat teaming. The rhr€€ 

"tasses 
rogertrer 

"iniea 
out

pretest activities caried our before tre3lmenr and posrlests csrried o-u( ate. rc.€iving
trannenr rclared-to rhc mersuremcnr of pmbtcm-sotving sti s prercrt and posnei
de m ihe fom ol a_ rr to rype ot limrLed rerponse rcsl ilcms. Thi, re$ rs proposcJ ro
rrmrt thc conrEnt ol ars*ers aad forms of sruden Ls, wrirEn responses []41 This [.sl rs
htended to provide studenr dirorion and Iacitirare scoring. Thjs wrir;r tesr is used 10
m€asure thc abiliry to solve problems befor. and aftcr the lrtency proccss takcs place
usDg scrmc€ learning ba3ed on digtul te€rn,ng. th€ timrr! uscd ib rhe rest tead ro
rndrcaloF otlroblem sotving abrtity

Ttrc instrumcnt used in rhc ncasmmflr of rh€ abitiry to sotve probtcms in rhe
fom ofrrems b rhe 16l sbrer lhe dbitrry lo sotve probtem! rn rhe tolm ot descripoon.
I he qucslrons consisr olrwo question. abour $c 

"cience-malh Lhal are ctamhcj w,dl
*,e \u8cs of pmhlem-sotving in .acb probtem lBl, l r4l. tl5l. The insrummr rs asm6 ol synucsrs rypc qu€suons that requue stud 15 ro mix polnti liom rlc [BrErial
beug srudrcd and Uen torm rr ,n a new fom or n€w pafiern l.]6l. Tte roflowrng de
sc.iption is rhe scorinS critEria by indicarors of rhe abirity t" *i"" p-tr"r," i" 

""t?"*and Madematics conrd,r

Trbl. l. Thc Cha@tokrics of lhe Expsio.nr dd Co,kot Ctas$s

I l
l

l
1: l

T.bl.2. Tbe lrdiqroB of$. Abiliry ro Solv. Sciqc. dd
Marhehatics Cont.nl problehs

dok d,c nun$.E $ar qrll b.
ajlo dalyzirs dE lhbted

$lving MEgr6 c@dly

inling rl'. $luuons witn in. ods alohs *ifi rh.,.en dd irs

Wntns lt. mcluios :bou. dG
slulion lo thc pmbl@ b.$d on rh. i5
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Data to del€rmin€ the effediveness of thc pmducr obrained tronl th€ results of rh.
arses.sD€nt of th€ ability ro solve lhe probtem thcn anatyz€d using ct€sts. The ir,
c.ease in .ach dcpenderr variable cah be dcr.rmincd by iodeperdcnr sample i-(€sr ard
paired sample t-tcsr. An indepmd€nl sample t-rest was conducrcd ro dererminc differ-
enccs in lhe ability to solve probl.ms ir rhc Experimcrtat class wilh rhc conaol class.
Mcanwhile, paircd sample t-ksb wcre conducr€d to d€re,oirc difTer.nces in prob-
len-solving abilities ,nd chatacrcr r€EEnsibitities an rhc expe.imenrat ctass before
and afrer literacy activities were canicd out usins diSitat leaming bared on th€ sci-

,l Results end Discussion

,1.1 D r collecdor rnd rndyaicd rork
To lind out thc ditrcrence in ft€ abitiry to sotvc probt€ms in studfris who arc liter_

a.y activities usina scicnce-marh leaming stories based on digital learning with stu_
denB wio do nor uie idcpeDdcnt r-r€sr usins posrcsr dara. TL€ fot[wing is a
r€cep of thc resulb of $e ind.pebdenr t-rest catculation of dre r€sui(l of the p;(e'sr
problem solvin8 ability

Trbt 3. Recap of Indcpddor T-T€sr Resuhs posttsr R€suhs Ability ro Solve IroblcDs_

Based on the rable, rhe catculation ofthc indepcrdent t_test abitiry ro solvc prob-
Iehs in lhc cxp€rim€nlal clas I wirh rhe conrrot ctass and cxperim€;kt class 2 widr
ifie conrol ciais showed a signific.nce vatue <0.05, which is 0.0m. Thus, ir can b€
concluded dnr thde are drffercnces rn r\e ab,jiry to sotve probtems bervem sudeors
*,t'o lake lirntry acflvioes using science leamrng slofles basBd on dig at teamrns ed
studetrts who do nor use sci€rcc stori€s b6ed or di8ital leamDg.

NexL a larred r.lesr analysis was performed h derermrnc djfi.erences itr rhc ehitirv
to solve problcns ln &( expenmmrat ct0ss beforc and rn*,f," f,,..* ,",ir,,i"'.
wcr. cam.d our using s(ieoc. Iffrn8 ba5c,t od dr&Lal temirg ft,. rorL",rg 

^ "recap of the resuhs of the paired rte calcutation of rhe abitity toloke pmblemsl

T.bte4. R.c{ ofpaiEdl-r.n Resulk Ahitityi. Sotve problms.

t00



ability 1o solvc prohlems by providirg infbrination lo studcrts to b€ srudied ilt the
proc€ss of findrrs a solutjon. Elemeniary scho{l students can solve a tiile cornptex
problem as long as th€ problcm is corciele and not absl.rad t45.1. Thus. il oan b€ inreF
e_r1d how b corducr a lcarning envimnm€rl that is corducive to improving rfic
ability ro solvc p.oblems by providins infomarion ro srudcnts ro be st;di.d i; $e
process of finding a solution. El€menury school studcnE cm solv. a tiul€ complex
problen as long 6 rhe problem h con€rcte and not absracr 1461. Thus. ircan be i;Er_
preted ltow to conduct a loarnirg enviroment rhar is conducivc to rmproving tle
ability 10 solv€ problems by providing informarion ro sodems to be sddied i; &e
process ol linding a solurion. El€menraiy school srudmrs can sotvc a ii(te comptex
pmblcn as lonS as the problcm i! concrei€ and no! absrEcr.

Thc nlain conreDt is ir rh€ form ofadvLiore stories thal raise environmcrrat pmb-
l€ms rc kain sruderrs ro improve &€ir probl€nlsotving skalls. Ar adv€rrure st;rv is
one ryne ol real;trc ticlion tn rarse some$irg fiar becomes a probtcmabc comunjry
tiG. Th6 rn( oi nory i. be'n8 lovcd by t0-y@{td (hitdrcn ad can h(tp ro dev.to;
rmasbatrons dnri tsdrn saxstying neu erpmen(es l2ll. The figur< m drls sui€nce-
math story is a human child \{ho ptays an envaronmenhl hero. This is bccaus€ cte-
ncrtary school-age studeflr.s morc easily interact wi& pictorial stories if the figurcs or
chuactcrs de hum&s, ro( animals [26]. Scienccmath storics with advcnrurJrhcmes
and child charucters as hero6 in the adven.ure are charactcristics rhar cun enhs.c€
problem soivinS dbil'ties. As sGred by prelrors study rhal on€ way to proride jcam-
ina thar ce improvc studen rs, abrtiues rs ro use srones ,471

. 
By lesrning lbout environmentat probtems, srudenrs can corsider choiccs, idcnrify

altemariv€s. cummunicare, atrd ark lhc bcsr quesr,oo.. ."atyr" ,"pur.. ,"d ."f" d;.,1_
s'ms m fte tuture l4ril ftcsc ahilirics suppon studenr.s in carrying our thc sragcs or
sulvirs pmbleru. Th< ab't'ry ro sotve probteEls beco.., o"".i t. t.y 

"u^p.,i',.,odev€loped h dris mcdis becsuse sludenrs need ro deal wlth ctranges, uncenainties. una
phcnomem thar exisr in the world I49l For d|E studenrs, t e abir-tty o sot,e prouerns
is used to find solulions to probtcms rhat ocour in the s*.of environment 

^"a ""--munity cnvircnmerr based on the €xperi.nc€ ihcy havc I7l. By incr€asin8 {,e abitjty
n) solve problems rhrough this media, studmrs can meer ttreir needs in ;mpioving rheir
competcnciG, cspecialty i. $e fietd of science-marh, bccausc sciencc-mat ma-tcrials
arc based on circumsranceq cvcdrs. ud phcnomcna that occur in narure.

Thrs medra becom.s an inreracure $.pport rnedra dlaL can b. u{€d r,tependenll}
mDrainrng illu\uarcd (orics abour reali(ic ficrionat 

"ar**", utn* *r,,o"rn.nl;
problems supported by r}cmc songs aDd story accomp*i."nt ln*i. * *ar * qUr-
z€,i or e\c'cise' in problem-sotvrl,g. Th,oueh a series ofsrones soppoaed by prairice
qu$rions or qur.rs. studcnts a,e Brvm e\amptes and auecions rn iorving iroUlcmsC-unditioning lfi. imdSinalron proccri in t]lc ag( of ctcmenrary sctroot stu-aens wheo
tnc) d r(adug sci.I(.emarh slori.s rs supponed by rluslralEd images Slories wirb
r rlu5Lraled {,iclure$ or commonty rcfcred to piclure st"ries arc creare-'d by combining
te-xr wirh illussarrons in dariry'ng and.onvcying sory conrqr to srudenrs lzal. t2si
1501. Tlc (mersene of p,crur< r ustrarron! in pictu( sroDbooks ,, . p*":A. *
exrctrsion of d€ m6'ns ot fi( sroryt,ne ed rhe i ages uoed ue usualtv fiator fired
l5ll. Thus. rwo-dimenrionat carroon imagcs de coBidcred ro be appropriare ilustra
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Bacd on the tablc, the pated ltest calcdation of probtem-solvjns abiliry in $e
two classE of experiDetrlal condilioDs p.eresr aDd postrcs! showed a significece
value <0.05, which is 0.000. Thus, rhe re$rlrs can be tlraw, llar fier€ are diflqmc€s
in the ability to solve Fobl€ms in studcnrs before and after parricipatins in tilency
&iivitics ulins science-marh based on stons, bascd usiD8 digital learnirg.

4.2 Dlrcussiotrofflhdlngi

The result of the study show€d thal thc whole activirr.s, conlen! and features ofthe
science-mah norie\ bajed on digital l€amrnB direclty ro rhe impro!emenr o! prob-
lcm{olvinS $a8cs, nu€ly l) formulating rhe probl€m, 2) developinS a problm-
solvins slratcsy, 3) cxploring possibte straresies. and 4) evaluarc the clTicr or efiects
ofproblem solutions. The srorylire and rhe €xamptes ofhow rhe characters sotve the
problehs cncounrered in the story a.e rhe main t'hciors causing an increa.se in the
ability to solve pmblems.

The consEuorion of science-math l€aming wiU invotve snrdenrs in veious skilts
upSrades. T}e scierce plocess skilts for eleme ! y school l€vel include skjlts in ob-
serving- classifyioS, measuring, mmmuniBring, predicting, and irjferrinS tl7l.Medwhilc. basic math skills tead to snrdents' abiliry to co,rned mafi€marics 

"1tirva.ious disciplines. thinl( criricsliy aboul rhe corten! ard communicsto k€y compo
ne.$ of mathemarical concepb [38]. Marhemalicat basic abitiries atso baohe iie
basis for sludenrs ro build g(xd procedurat abiliries ro sotvc math€maticat anil contex_
tral problems [39]. Matl€matical basic abiliries atso bocome th. basis for studcnrs to
build good procedural abitiries ro solve mari€maticaland conlcx rlal pmblems

- Tbe scicnce-M$ IeMrnS baed on di8iru I terming prouder learnrng expcriences
fur srudcnts rn addrrion (o (onvenrmt teamuB cunducrerl by teachcrs u rht clarr
room. The media also idcludes materiat and €trichment quesrions thal are eppropriare
to l€am in school and can be studied again to suppon studcnt tjreracy acd;irics. The
corcept of digital l€aming makes it possible for studenLs m rccord rhcir reflecrjons orj
somethins lhrouSh roxr. images. dd audio, the produd dcveioped liso contzins text
cotrtatjn lhe lbrm ofsrorjes along wilh marerist surnmeic$, i usrr.rcd images in lhe
fom of rwo{imensional cdtoons, od theme sonas and accompanying music a
supponins media audio contcnt [,t0]. Disirat lc_amir8 has thc pot€nrk io facitirat€
and enhafte collaboration berwe€n stud€rts to access, discover, dis!ui!. share etrvi-
ronmenul concems UrouBt fcatures in .nd uguc about cn!rronm€mat rssues [4t]Th( meda was dcvelopcd rn rhc form ufa narvc app drdr rs an apptirar,u, cr;ar(j
and compiled wilh s programnring language ro run specjfically on i particutar OS. io
rhis srrdy lhe Andrcid os [42].

The scicnce-math srorie,s based on digiral learning are cieakd wirh complex varied
cont€nts that includ€ various activiries ur enhece poblem-solvins skilts.  s stared
by Zherg & Aou (2006) dEr media lhat cu be used as a suppon in improving proE
lem solving skils is also comptex to contair alt the compercncia required iy sru_
dcnts- Gilical rhinktrrS onen rvolvrs lhc db,hry ro n(erprcr ntom ton ed mdkc
d.crs'ons rn rhe fom oi sujuduns bs.d on rhar infomatron t4al. Thu5. ir can bc in-
terpreted how ro cobducr a leaming environmenl rhar is conducive lo improving rhe
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tions in scicnce-math srories. The abiliry ofcarroons is very largc ro a$acr atrention,
aJTc!r dre adiDrd.s and b€havior ofsome,nc [52]

Science-math srories bascd on digiEl leaming make $ience-math srories with rhe
hclp of twGdimensional illustrared images bc@me fie main conrenL With a series oI
words in tho story. rhc marerial is prcs€nr€d in verbat form. Mcmuhile, usin8 pic-
turcs, tbc rEterial is prerertEd in rh€ rbrm of images t531. But as multimedia_ rtris
mcdia also unites oth€r supponing cont.nr tEsides rhc main contenr_ Assisted by chit_
&cn's songs as themc sonss, musicat accompuiment of storics, problem-solvhS
exercislE, ad Darerial lcaming, scienoe-mafi media storics can be used as rnrermeiti
aries by the stagcs ofdevetopmmt ot-the a8e ofrhc elementary school sludcnrs. Th€
songs related to mat$iat and musical acompsnime can prcvide erl.ecrivercls nr
leamrng, thioking, md rcmembering skijls. therap€uric effccts such as awaIencss ed
seli:expression, and a€sLhetics t541.

The nexr approprialc supFding conrent is rhe k\ks/quesrions of reasoning and
quizzes. As stated by prcvious researoh thar t€aming alrivilies bascd on disital iea]n-
ing geneially consisr of leamidg Esourc€ componeDis and activiries which inctude
accessing infomation, supporring informarion, and evaluating [55]. Through assigf,-
merh /questions and quizB on the dlveloped media, srudcnb are expectcd lo bc ;bic

" :d-rry 
*l leaming acrivitics indcpfldenrly. These assis.men;/quesriohs help

teachors apply leamins acrivlties oubide fte olrssroom using disiral i*ming,Uasei
ncdia [s6].

. llowcvcr, thc cflorts to inprove problem-sotvinS for studeirs do nor only througb
dre medrd of science-ma$ sroncs ba5€d oo d,8ilat teming. Tea(hers &d pG.r5 n;d
ro be in\olved !o p.ovide erpcriences rhar devetop (hijdretr,s curios,ry 

"na 
rh,,ling

patt ms in solving problcrns_ Enhancug probtem-sotving abiliry lhat is caus€d by thi:
m€dia has no! been able ro tulty form new habi6 on rh€ studerrs, levet in elemenrary
scfiool Thc abiLry !o solr( problems requtr(s Lrne ro deretop oprrmally. bur quanrrra"-
tively (hc rcsuirs of resls rhal sho\r improved resutrs lrave aemonsuaea trrc ciTcct*+
n€ss of disital lcaming-based media as *elt as rcsearch conducred by yans 

t5?1.Also, limilcd time mal6 th€ basic abitiries and .nviro*enr ttat *ua"nr tari noi
been abl€ to oprimally lbrm new liabils for studenrs h sotvc probtems. The goal o,prcblcm{ohrlg abitiry rs nol ro forn new habr6. bur m$cr rc devcton anprca;h;s;
rhink ed handte chaltensins s,ruarions l5g l. Ako, .,m,r.d fim. -"*e;fi;;as,,j,b,t,-
ties ard enviromcnr thar studenrs hav€ Iot b€en abl€ to optimaly form aw habits
for srudenrs ro she probtems The Boat ofprobjem.sotvinS abrtrry is nor ro form llew
habrts. but ralbcr ro devclup approach(r to dllnt md hMdt. cha cnging sirujoons.

5 CoDclusioD

The scicnoe-n ath srories bascd on digirat teaming are effeuivcly ured in lnmcy
erivrries to mprove rb. Ebiliry to sotve rhe probtcm or rhr founhjgradc srudena in
slak clemenkry schools in Yogyakano, ba5ed on elperimcnral resuis rhrough crec-
tiveness rEstrsg throuen rndepcndeor t.tesl andysis. atrd parrcd r.Esr EfTori to rm-
provc lne abrhty ro solve problems etTcdivety cd bc dorc b) appjyinB s(ieDcc-marh
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stories based on digital lcamjng in lheracy acrivjri€s for element ry schoot stud€nls.
Digilal lihcy media iD rhc form otapplications wirh conrcnl ir rhe forn of rcalisric
fictional adventue s.dcs, two-dimmsionat ca(oor iltusu-ctio , summari.ri of ihc
haterial cootcnts in scictrc€-madr thcme son8s, and storrr.llirg music suppon bc-
come onc ofrhc stra!.sics in improvinB problcm-solvinS skiUs ir clcm€nr,ry school
studcntl- Thc rcpr.scnBlion of rh! probtcm ia tbc srorics as wcll as the exptanation of
various altemative solutions brsed on the mrlerial leamed in the agrtication helps
students inpruv€ thcir abili.ics. Utiliztion of scicnc.-marh stories 6*"1 

"n 
aigiror

l€arning should be don€ ac@rding to $c dirc.rion of rc teach€r in colaborarion ;idr
part,lslo mdrmiz. het use in srudcnl lilcracy acrivi cs.
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