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Ab.ttrcI Mlthcmdics is 6m$al to bc mdlercd by snrdEnis tEals. il
m help studmts ro sl!. veio6 pmbt@s in daity liti. Stud66 e exiN
tud af.iid 11) lake mthmalcs l6so.s. AugmtuGd R.aliry (AR)6str.d ,to-
rybook blends fetasy ald rcaliry @d b d.velopcd to see rhc impa.t on studmts
Da.heruti$ mrieiy. Thid 6tudy aim6 lo dctmine Uc €frecdr€nss of AR-
distld sroryb@ks on snidmts, dicry i! mrhc@ris l.hing. Liis study 6-
6 a q@(tativc .pptuach wirh rh. tyF of rcs@lh qBi-cxprimd lnd *ith
&e d6ign of lh€ pt&sl-posue$ cooEol 8rcup d6ign. Thc srudy tud. in-
clud$ 34E iouih snde snd. s in etemenury ehoot in yoryatai!. Th.6m-
plDs rechn'qu. us.d 6 rh. Llusrer tudom smptins r.chhique Indcpddar r-
thr kcbni{u6 dal}?ed dsla. The re\ul6 showed lhar fi. st \alue 2-lnltal in
the indeFndc r.ter Qs 0.00 (.0_05). Tltus, ir can be skr.d 6at AR-A.sis&d
slorybool ha a posirive sd sieifi@r etrccl o. sord@rC msrh€rMii6 l.fr-

K.ywordi-Adiery, AugDcnled Reatiry, El@otary Sch@t, Mathsbaris

Mathennarics lesson ofter re8ard-s as a diflicutr subjed for srudenrs to undcrstand.
Thr survcy rcsula reve,aled rhai many smd€nts ar v&ious lcvels expc.ienccd matte-
matical anxiety, ransing from earty el€menrory school to college-level [ll, [2]. Math-
cmalical anxiety defines as feelinSs of lension that inlerferc wirh lhc abilily to sotve
mathematical problems in evcryday Iife od teming t.]l Mainmadcal anxiery di-
vidi;s into two p.ns. Ir was Micry abour leamins [4] md dlc tcn [5].

Sluderts wilh mathematical uxi€ry have disliked or wori.d. and this wjl lrffeci
fierr pltysiological condirions, such as chargcs in hcan ratc, nclae acrivation. and
corusol [6], t?l. Symptoms of studcnts when asked to do mar] assignmcnts show

i.JlM Vol. 14, No.6,:0:0



nerye aclivation similar to that found when hdivjduats expcncncc physical pain [6].
Math€mat;cal anxicty is even corsid€red to b6 similar ro a phobja t4l. w}en individu-
als sc€ a(ention sli,nulation relaaeal to m!.hemarics. lheir nerve responses vill see ir as
something threatening ro create ir ilidual hehavior lhar is conroljed by fear [8]. Thc
coDcQtualization of anxicty focuscd on coanilivc interfqmce, such a! iDcomp.tence.
hclplBsness, ud conccrns of students who werc aru(ious abour lhc tcst [9]. Many of
lhc inelevant thoughts lhat d€scribe 10 anxious sludenB focus on rhe .easons for lheir
performance (i.e., 'I .m not sman €rough"). This aLxiety can psychotosicalty inrer-
fere with or€'s perlbrmuc€ in leammg [10]. Mathemancat aflx;ety has beetr recoS-
nized as an impomnL lhctor lhat influenc€s mathemaricat tearning, mathematicat
achicv€ment, and ba6,ic rmerical abiliries in rhe clalsroon ti tl.

The mergence ofmathemarical sxiery is influcnced by lhE studcnts, nesalive cx-
pen.occ with marhemarics tll, tl2l. Odter caus€s are lhe @ache.,s resctrirg sryte in
rh€ class based on conventional m€thods, wlich js done wirh a focus on devetopins
skills and undcNandins Jlll, f141. Thus. rhc rcacher n€eds lo pay aicntron to provid-
in8 positive exp€riences for shrdenb in l€aming. One way ihal Leachcrs can try to
overcone math anxiety is to use leanling mcdia rhar make stud€nrs feet ,cnjoy,when

leaming matiemarics.
So far, no media has b€en focused on tbc cxaminalion of nurhcmaricat anxietv im-

pd(I. The sleps lo reduce mafiemaucs anrr.ry dre sri E r-he rbrm ot srraregres tor
t aching so that studenls' madr adiery 6ar be reduced ttsl, il6l. This srudy s€eks ro
dcvclop media tfial ca anracr studmls lo lcam malhcmadcs. One mcdium that cfi
attracl and be close ro srud.n6 is a sroryb@k wrth mathematicat marcrial conl€nts.
Storybooks have been developed by severat rcsearchers before proven ro be abte r,o
attract students' attcntion, cr€ate an impacr of pleasure and alow thc subj€ct rotter ro
be included in it [17], [8].

Tle storybook is develop€dusing tho help ol Augmerted Reatiry, a technolory tlBr
irtegrates thc real world alld virruat wortd inBractively ftrough a 3D visual;tion
d'splay Jl9l, [20]. AugmcDrcd Realiry has rhc advutage ofan ,cring stud€nrs,an€n-
tjon, cr€at€ leaming collaboralrv., &d become independem. h is an ocular involve-
mcnt that helps studcnts coSnidve process€s [2r],1221. Also, vjsual assisrance from
AR can help sruden(s undcKtanding marh€marics ftEterials being raught 1231, Iz4l.

Thus, it can bc roncludcd rhat ttr€ study dcsign study usins tearnitrs-based Aug-
mcoled realiry led to an increase in tlrc hypo&€sis ofacrivity 1251. AR desisn princi
pler, i.e., giving ctallenge, timiasy, and took at rhe invisible pan for the $er [26].
Tl'rough this medid" srudenrs se invircd to rcatize absEacr inages or objects b b;
scmr.€al. Augm.rrcd r.aiily rechnotog/ em$gcs to comptere rhe srorybook to male
it more interacrive. The advantages of slorybooks rhar arc equipped with AR aft q_
pictcd to rcduc€ srudenr{ marhematical afl(iety. Thc formularion of rhis studv fbcuies
un Ihc etrecuveEess ol storybook to reduce anxrery in rtmmury school rrudenu.
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ou whethcr there ae dilYerences betweeo groups reated with unneared groups. .rhe

testinA of infc€rtial staiistics was carried out with rhe assisldc€ of SPSS v€nion 22.

3 Results snd Dlscusslon

3.1 R6ul(l ofr€serrch

The resul! ofdescriptive staristi! analysis dara from prerest dan posnest applied on
€xperiment and control class are as tbllows:

T.ble l. Asj.ry scorc TddmEy

Based on $e daia i, Table I , rhe rodeDcy of rhe prercsl scorcs of rhe three ctasses
shows rial rhe hiehBl ncqucncy is in rhc hi8h calceory compeEd !o other caEgo.jes.
This means rhat stlrd€nrs, anxiety towards marhemarics le.arning is mostly ill rhe high
catesory. Experimental clds I with 58 studurrs (50.00%) wcrc catcgorized as high,
experimental class 2 wirh 6l srudents (52.59%) were categornld 0s higt! and control
class with 45 studenr! (38.79%) wer€ cale8orized as high wirh an overa avera8e of
58.09 (hish).

Howcver, afur E€atmenr, rhe pos(esr resuhs showed ihar rhcre was a dccrcase iD
snrdents' anxiety levels in mathemarics laming. Th6 tendcncy of rhe posttesl scores
ol the three classes shows thal rhe highesi frcqucncy is in a tow catcaory comparcd to
otho catcSori6. This mees that srudenB, lNiery towdds ifie rnajonry of
madematics leamiog has b€gun to fall low car€gory. Experinrcnral class I wilh 72
students (62.07%) rh€n cnrcrcd a low catc8ory. Expcrimental ctass 2 with 84 studenb
(72.41%) wcre h a low cat€8ory, and the contol class of 52 srudenrs 141.44%) dowtr
ro low calegory widl Ibe ovcrallavm8e ounrrnS to 4l.44 tluw qregoryr.
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The decrease in studcnrs' anxi.ty levels in mathematics lca.rling cEn bc s.en liom
thc d.cr*se in tle avcragc bctwccn b€forc Sivm tr€arn€nt atrd after (prclest md
postt6t). tn dpcrimcrtal cla.ss I, rhe avcEgc pr.t sr s.!rc was 55.91 which meanr
that it was still in tbe hiSh caisgory, but aftcr bcitr8 given r€arnent, rhc avel.ag!
posn6t &oppcd to 34.78 in rh.lw car.8ory, a dcd.ss. in rhc avcragc scorc of 2l.tl
f.om ihc pr.o.st. In cxpcrimcntal class 2, lhc avdEg€ prcGsr scor€ was 58.00 which
mcans ir vas still an thc high category. Ho$ever, after bcina givcn rrcatrnent, tl€
avcrrSe posltcsl dropped to 14.26 in th€ Io* cal€gory, a decrcase in rle avcrrSe $.rc
of 23.74 ko,:, ih. prelcsl In tr€ mnrol class, thc av.raac preiEst scorc is 58.09.
which mEn! ir is still in rhc high caregory. bul afrer bcing given reatm€nr, the
avcrage posB€st dropped to 34.26 in thc low caregory, a dccrcase in rhe avcrage scor€
of 4l .rl4 ftom rhc prerest.
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Thc rEsults of hyporhGis rcsrhS with iDfcrcntial sratisrics using thc nlcst paired G
Gsl ard ird.pcndcnt t-rcst ar. ss follows. Thc r.sulrs of fi. peirEd t-l6t shou/ thar thc
valuc of sig. <0.05, wtrich mc{ns lhar rhc acc€pted hypoth.sis is rhat rh6e arc
diffcredcea ir ihrdcnts anricty on hatherBtice lc.arnioS bctwccn bcfo.c b.in8 trear.d
and aftcr. Thc rcs1rlts ofpair€d nrcst calcularions can bc srctl n' $c foltowiry rabte.

f.U. 2- Pdrcd Gr6t Rdrr

Thc r.sults of hypoth€sis lcsrin8 using lhc ind€p€rdcnr crcsl r.chdiqu€ iftticatc
that the value of si8. <0-05, which means rh. accepred hwothesis is rhar thcre is a
dificrcnce berwctn tbe nca&d group (cxp.nmc al grup) uEing rhe AR-assilted
srorybook ad the unrEar.d gmup (rhe connot smup) usins rhc AR-assist d
sl,orybook. Thc r.sul6 of itrdcp€nd.ot !t st catelsriors can bc s€a in lhc toltowihg
tabl€.
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2.1 Prrticipint rnd proc€dure

This rEsearch was conducred in the province ot yogyakartl with a popularion of all
founh-gmde students in state-owned clernenrary schoots in rhc yogyakarta Spccial
Resior The sample is dcrcrmircd llsing a ctusrer mndom smpling lech.ique. As a
resulq 348 grad. IV elem.ntary schoot stud€rls were ratcn rith cotrsiderarion of
esscntial s.hool rcpresnrarion in 4 disrictvcides in DI yogyaknrta, uamety yo$/a_
kana city, Sleman district, Bantul districq sdKutonprogo disrrict.

Thcy were thcn divid€d iflto rhEe groups. which w€r€ 2 expenmcniat groups
Group I cotrsisrcd of I 16 studcnb and Group 2 consisucd of I16 studcnrs) and rhe
con.ml goup (l class consisting of I t6 studenrx). Three eroups were rarilornty sc-
Iecteii. but lhey hrv€ th€ sarn. chmcrerisiics (homos€neour. The rwo groups becdme
lhe .xpernr€.tal group rhar would bc l.r.aled by using AR-assis!.d Slorybook on
mathematics tearning and one orher group as the control sroup using conve tional
pilrurc media in mathemarics learning. Th€ &rec groups werc giv€D a prelcst by fi -
itrS oul the qu€srioMi.c ar rhe beginnibS to d€lermire studcnrs,adiety itr tearning
marhematics before being given special hearment. Thm, in thc end, aftc; being gavc;
special treatment, studenB were given a posnest by fiUing out the questionnarr;. Dara
obtained wer€ thcn &alyzed usirg a paired r-Gsr and iDdepend€nr t-t sl. A paired r-
tcsl wBs conducrcd !o prove whether lhere was a ditTerence in anxi€ry ber.r.e€n rhe
studmts and thc posttesr. Next, an indep€ndmr r-lest w6 cotrducred ro dotcrminc
whelh€r Ihere werc ditrc.enccs ir anxicry among stud€nts who treated by using $c
AR'assisted Storybook wirh a group rhal did tror use the AR-assisred Siorvb@k in
marh.matics leming.

2.2 M$surem€rt

Th. instrumcnt in rhis rescarch is Children's Anxjery in Marh Scal6 (CAMS) qucs-
lionnair€ adapr€d from Jamcson [2?]. Thc mJnber ofquestjonnaire irenrs consisti<I ot
16 itefs on a scalc taken in a range of l-5. This root hls bccn lcsrcd rhrough Explora-
lory Facror AMlysis (-EFA) wirh paraltcl A"alysis rhat produces rtree-i.acroisolu,
tions, xhich are 8€neral ntarh anxicry (generat marh arxd€ry). marhenarical p€ ar-
mance anxiety (math p€rfomance anxicty), and m6rh eroranxicty.

23 Drtr.nrlysh

This res€arch urcs descriprive staristicat altaiysis le.hniques a infercntiat sl,aris_
ti6. Descriptive oalysis was carriql oul by caregorDiD8 rhc rcndency of scores irro
five-l.vcl. which are very hi8h, higns medium, low, &d very low t281.

Inferential srarisrical analysii is don€ ro test the predetermin€d h}?orhcsis. HyPorh-
csis tcsting uses paired l-lEst i€chniqucs and an independcnt t-rcsi rcctulique ; fiod

2 Method
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3.2 Discusiion

Math€matical exiety involves various fietds of science such as psychology!
educalion, and ncuroscieDcc 1291. This can bc a baEier for studcnG an Eainin8
achicvenenb in lcaming mathematics. Therc are lwo opinions abou! the obsrruction
of leming achielement, first. the di$lprion aocounls due to disruptio, of wo*
mmoty perfomarc€ (WM) and rhe s€cord, due to reduced marbemaricst abili.ies
(reduced compctcncy accounrs) which resuh in auiery t2l. SNdenrs who experienc€
anxicty will feel an incacaEe in hean raE [16l and orher rcse&chers tikcn this to a
reel;rs ofphobia [4], [8].

Malhematical anxiery can be reduced it there is a comforrabl€ marhematics
lctunins, Thc kach€r becomes an imponant factor in creating comfon in learninS
[30]. The T€achers eEor iD conveyi.s mathcmatjcs lcaming car make app€aring o]
studctrts' math aniiety incre3se. Thereforc, rh€ teach€r n€eds to usE medra thar makes
students happy ard comforrablc, one oflfiem lhrough the AR-assisred slorybook.

Storyb@ks arc developod with lhe aspccar of content and appcarancc. Conrent
alpecls i,clude story elemenl5 such 6 rh€mcs. s€tting, chaEctcrizrtion, plor, poinr of
vie$, languase style, and mandatc []ll. Disptay a.specLs include color, rixt. and
position of images, pages, and sizes. Color musr considcr rhe rh€me of th€ srory
beQuse it will aflecr the adDospher€ of rh€ rcader [32]. primary s€hool srudenrs like
sliking colors [33]. Tt€ posirion of the 1cx! and imases must malch aDd mav nor
ovcrlap.'Ihc numhcr ofpages lal corresponds to etenenrary studmr! rs bcNem l:-
ff wifi a maxinun book sizc of I I inches [32].

Exercises or mathenatical p.oblem tasks arc pr€s.nrcd as a comptem€nr io
slorybooks. Thes€ exercises are used to incrcasc srudents, sctf efficacv and seti:
esteem Botb ol lhese aspecrs arc rclard lo srudenrs, betreti rn rhe[ airlrues and
respccr for tbemselver. Seif-efficacy and s.tf-€sleert nesatively @Eetatei wirb Eafi
aiui.ty [341. Thus rhrough l0!5 offun exscis.s drough srorybooks, scr-.fficacy ard
self-€steem towards mathematics will increase. aod studmts maih anxietv can
dr(redse.

Slorybooks e€ cquipp€d wiri augmenred rcatily dsistance. As sraGd by previous
researchers, AR is able to arracr tfie anenlion and involvement ofstudenrs lhrough lhe
3D visualiza.ion display€d [2t]. Lezmitr8 wilh augmenlcd re3tity offers fleaible
leaming lacilitation []51 and rh€ creation of authendc l€aming [36]. Book! ftat are
augment€d r€aliry Ibalur€ willbe morcdynamic a,rd inreracrivc t3I.

The advmtagc of the augmenred realiry rilhlre is irs abiti, ro hetp studmls
undersland marhcmatical conceps rtrrough fom maniputation. undercruding (ftoln
abshcr 10 concr€te) and providing conrexrudl leamins [23]. Augmemed r€jtily atso
helps stud€nls' spatial abiliries t241, []81 which can ultimarety reducc arudcnt ,rlxiery
[3e].

TableS, lodependcnt 1-tcsl Rcsult
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4 Conclusion

Bascd on thc r.rulrs of tte rcscsrch and dis.ussion f,rcs€.led, it can b€ conctudld
that lh€ us€ of 

'ncdia 
rn ftc foEi ofslorybooks rssisrd by augm.trred rcaliry can hav.

a positive and siSnili.anr influcDcc on rhc anriery of founh-8rade srud€nk in m h€-
mstics le3rning. This is indicst d by rhc resulls of hpo6.sis tcsrinS wirh pair€d r-tasr
ud 1-tesr techniqu€s. The resllts of rhc paired t"oest show fiat rhe value of sig. <0.05,
whicl mclns lhsl lh. accep(tn hypothcsis is ihal thac erc difterences in sudctrls'
anxicty on dEth€matics le3ming bctwccn bcforc bcinS givcn Ee3tmcnl arld aftcr. The
rBults ofthe indcpcDdc r-16r indicat€ that rh! valuc of si8. <0 05, which m.ans thst
thc a..!pl!d hypo0esis is rlat thcrc is a dificrEoc€ b€rwca thc k€aad group (cxp€r-
imenlal group) usinS the AR-assisrcd Storybmk and fic unrealed gloup (conrlot
Broup) usinS thc AR-Assist€i storybmk.
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