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Ab!tI.c1-{lNl1)@ R6poM System. is a saMei syst tr i, lhc fom of
tehnology fial is ued in fte clasmq which allows srudents to answer a
question vith d input diEctly inpu@d irto thc dat!, so that rhc ryplicaiion ol
Iming otcoN m.awm.nt bcomes etfoctive ed cfiiciedl. This shrdy es
quatitativ€ mdhods ed is implem.rt d in 120 studeDt8 @d is a fomtiv€
rcsearch. This study dcscribs tn. s of cla$room Response Systems (cRs)
whcn mBurins studenr lffing outcmcs. Thc e.fth subj€ts *€.e stld.nls
of th. M3thonatics Eduation sd Elem@6ry Sch@l Teschq Educatim
Dopafiemt who [ad hererogddE abiliti.s. R6.mh fndings show th.l
snldc s omider CRS c.o ihprove clas dlMics in lb€oeii@l l@tuies. Or the
oth.r han4 slmost alt rtudents nav. agiecd with rh. N.niotr that CRS is .dy ro
G, allhoud sohe of theh hav€ wmed tlar recipienrs do not always E6d
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I Introduction

Over the pas! I 5 y.ars, leachcrs inpu dara by corr€cring students' answers manually
one by otr€ and spending lots of papcr, wbich causes pollution. To reduc€ pap€r us€,
technology-based tearning systems are necded. This can bc started from measuring
lcaming outcomes, bccausc large classes lake a lonS tiine if the measur€mcnt of
leaming outcomcs is don€ manually. This can also inhibit th€ giving of fecdbaok to
sNdenLi, so that a syslem that js accuEte and pr€cise i. measuring student le3ming
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ou&omes. IT and communication in l€aming play an important role to facilitat€ the by
te{chels to sbrdents I I ]. and ils application (jn have a potential irnpact lhat can improve
fte quality of leamins [2].

Mary €fforts can bc taken by the tEacher to overcome th€ problem. onc effon fiat
can be taken is the use of tcchnology wh€n measuring student leaming outcomes as it
hns now d€veloped the classrmm r€spons€ systerns (CRs) [3], [4]

CRS is a scanner sysrem that is used in the class to auow studcnti to answer a
question casily [5] with $e answers direc y inpuft€d into the daL" so thal lhe
applicalion ofleaming outcom€ mea$Eements becomes etTectrve and ellicicnt. CRS is
m i.teEctive tcchnology lhat allows insEuc.ors to ark questiors dnd immediately
collect responses ftom all ciass€s [31. fte system automatica]ly calculales the response
and inslantly pojecrs fie results in a graphical format for the cnrire clas! 0o see. This
system has cvolved over the past 15 y€ars. This system oan usc an application called
Plickels that is acc€ssible ro everyone.

Students may fcel intimidated by fellow stud€nts be€ausc ofprior knowledge of the
objecl. Anoryrnity and dirEct feedback are rhc main advaniages ofthe plickers responsr
system [6], [7]. Each student can answcr each question witl,our fear of embanassment
iflh€iranswer is i.correcL This gr@tly inc.eascs studenrs' willif,gne-sr to panicipate in
class more than just radilional question ard affw€r prccesses- In addirion, plickers atso
otrcr fu, diversiors drrilg collcSe making time speft more arEactivc ro srudenrs and
lecnlr€rs [8], Iel

2 Method

The mcthod us.d i this study is qualitarive, so the dara obBjncd in $is study is atso
qualilarive [10], which is in the form of developmem dara and student l€ming
ouicomes. The initrument us€d is the queslions inpuued itrro Ptickers. This rescarch
was cuicd out on I 20 studenG consisting of l0 sludenrs of marhemaaics educatjon
proSran in Unive6iras Madura Elementary Teachcr Education in Univeniras PGRI
Madilr\ Islainic F{tucntion in Universir{s Muhanmdiyah Sidoarjo ahd rosritur Agama
IsiaIn N€geri Jemb€r rcspecrively.

It is imponanr to emphasize rhar in rhe penpedive ofrhis research, research subj ecrs
must unde$tand tbal the value in lhis srudy is formativ€ (nol surn native) and during
this rcscarch proc€ss, feedback a.c necded to be giv.n to subjecls such as in turther
technoloSical developmenl.
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Fie. r. T!€ qucs(on cycle Bed fo. quGrion-diivcd isrturiod wnn a chs5r@o Bpor*
syslem. (AdaPt.d noh B@tty 2006)

FiguE I shows tlte Eoc.rs of using classroom response syst.rx 10 makc questioos
in a lest to measure studenr leaming outcomcs. To ehicve the resuks ofan inslrucrioq
there de scveral stagcs that musr bc gone thlough. which arc scndjtrg questions or
questiors, gathenng a$wers, and th€n discussirg together und rcvisnu ;r probabty
adding queslions

3 Result and Discussion

3.1 Cortructirg chssrooh responre sFt€mr on plickers

The ease oftcchtrolo8y nowadays rn I€s ctassroom responsc systcms cd be made

llough websites ftom an appticarion lhal has be€n develop€d previously, ,mety
Plickcn This program consisb of a barcod. for cach studenaand som. da; inpuxed
through rhe websire such as stud€nr narne dala and qucstioos thar wi be given to

Figue I shows the fi.sr page ofusrng ptickers on rhe websir€. Figurc 2 shows the
process of inputling studenr nam€ data in a class, while Figrjre I shows fi€ process of
inputtnig problcm &ra and answers. The corrcct a$wer will bc marked in glcen.
Answers can also be auromaricatly shufitcd by clicking ,,shufflc choicc,,.
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ID figure 3 show what the mataries for this rcseaich in rhis question is abour ftaction_
Not or y for *action, rlis systens car make stud€nt ro have choos€ a better choic€ in
mathema.ic logic. With a nw system &a1 can make srudenl develop iheir skils in
mathernatic logic with cl6sroom response systems tlroush Plickers.

After construcring classmom response systems rh$ugh plickers, th€ aDplicarion is
validated with seveml cat gories, which arc uselirloess, efficiEncy, tuncdonaliry,
poi2bitily, and leaming conrenr [11]. Usabiliry, efliciency, limcrionality and
pofiability are validated by 3 tcchnology expert lecturers, whiie learrirg content is
validated by 3 educarion expert lecnrrers.

T.ble t. The resnlrofintcraclive nalhdnddcs niulrimedia validariotr

I

2

411

Table 1 sho\r,s the results ofthe validarion ofscveral expefls wirh a maximum scale
of 5. while the average r.sults obtaired are 4,372 which ee categorized \lrth Aihmro
conversion calculatioN are corsidered as very Eood [12].

3.2 Plickers u.sge

Th€ use of plickers is easy. Srudents are only nccded to cary and play a barcodc in
Figue ,{. which is difT€rcd for €ach student. The barcod€ is paircd with tle name ofthe
studenl wbo has been inpuued on the w€bsil€ as shown in Figure 2. Tte bmode can be
dovnloaded on the plickcr website. Barcode classificafon is divided into rtuee, namely
regular, medium, alld large. The reguhr one consisri of 40 barcodes, the medium
consists of 100 barcod€s, while the large one coDsists of200 becod€s. W€ can adjust
the neeG of udcnr" onl! $i!h rhese ltree caregone\.

Fig.s. Studoi! b codc
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ll can be sccn that lhe.c is a numb€r I on thc brcodc thal raresents the studcnr
numb€r or subje{t numbe. rhd ha! bccn inpua€d on thc w.bsitc. To make lhings easicr,
i i's trtcr to s! slude.l r.gisEr number the in school da(a. Th. lelt€r of ABCD
rcprcscnts the studentrs multiplc choice answen, whilc lhc lelter above is lhe correct
answer .ccording ro studenls,

Whcn implcmentmg classroom response systems through plick€rs, lhe nam€s of
studcnts who have given $eir answ€I5 aod how ma$y sludenli bave given thcir answns
will look likc in Figure 5. In lhe figurc, there are nunb€rs lhat indicat€ the number of
studcnG who have answcr.d thc question. Iflhere arc studcnts who have nor ans\,rercd,

thcy will bc visible rlrough thc computcr.
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Kevin and Andrew
made a cake and cut
it into I equal piece...

5lt

rlg. ?, Ansscl r6ul diagm ofih. qu6tiotr

Attcr thc prccess of scanninS studlnlr 'answers from thc bsrcodcs, a diaglam ofth.
rcsulrs of lh. studeDts' arls$ets i! ohtaioed. The diagram shows how many perc.nl of
stud.n6 answerEd concc y as in Figure 6.

Figurc 7 shows lh€ valu. of prDblem mbcr I for each sludeni iri6 2trl" cor€l.t
6cor! du. 0o lfie fact thal dr€rc arc 5 qu.,stions in tfiis Lst and 0'l. wrong valE. FiSurc 8

shows student l@ming oulcomcs in lhc overall t€sr All values can bc s€en. ftorn lh.
high.sr lo rhc lowcst.
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3.2 Discursion

E*

flt 9. SaoE sh.d ofa cle$

The scorEshecr on studant tcsl rcsults crcates us.fulncss and efEcicnry in using
GchroloSy to measuIe s$deDt lcaming outcomcs. CRS makls it lEsy for i.achcrs or
l€chners lo mesure studcnt l€3.rning oulcomes.iusi by using one sheet ofpper for each

Data fium CRS can also facilirare lcaminS as a mc,asuring tool for stude.t le.mirg
oulcomcs. The Bbility of CRS !o gather und.rstandinS from sod€nts and find out
oh686s in studmt knowledge lhrough an effecdve system allows this system Io be used

for r€scarch and to collcct lcaming documcnts.
Somc rEsearch Elatcs lhat CRS can nake studEtrts mor! ancntivc ahd focus.d when

answcring qu€stions tl3l tlal, so rhat snrd.nt leamins outmmcs can b€ collcct d
quickly and do not rcquire preparation for lhe old class. Some olher rcsearch ltate! thal
by usinS CRS, studcnts rhi* individu,lly so $at there is a lack ofgioup abiliry [7].

That is also lhe rcsult ofthis study. Studcnrs work otr questio! individually bul lh€y
cxpcri€nce case in dct rmining answers and focus on rcading qucslions and thinking
$out thcs€ answcrs.

Res@rch shows incrcrsed lc?Ining bas€d otr the usc of2 electronic voicc syslcms in
classrooms 051 suSg€stiDg thnt lhis mighl be a uscfitl t@l for improving studcnt

lcamirg. In addition, direct fccdback will b€ aveilablc to studcnB lhrough tltc us! ot
Plickers. Fimlly. !h€ use of nultiple choice questionnanes ftr ex&ninations lvas
introduccd (his yea, as an adaptivc strarcgy asscssmcnl of various levels of lcaming
ourcomcs {81.

Lermiflg by operaung technolory is facilirat.d by CRs-based le.minS I 16]. The use

ofmanual systems is more difficult becaus€ they involve adding and matching htw€en
ansu/ers wirh quastions mrDually, qlculatin8 anslvels Eon studsots, and seveml other

dinss thar are dorc m&nualy I I 71.
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ln thc question{rivcn instructon approach. the us€ ofCSR to pose, ga6er answcrs,
aDd discuss queshons, fomls lh€ main points of instruction h th€ classroom. The
succcss of lh€ approach dcpcnds in pan oo 6€ quality ofthe qu6lions u!!d. Efective
quesdons musl be designed wilh clear pedagogic objectjles and have three elemenll
consisting of contc objecnvcs, process€s (cognitive), and mehcoitive goals. Thc
purposc of th€ conlcnt is the subj€cl matte. to be dis.rssed. In genelat. il must be
conceptual and fundamental and must ofl€n inr€gmte id€as ftom various pais oflhe
cufticulum !61.

l'ics and Manhau statcd thal research is limit€d regarding lhe use of School
R.spons€ Syst€ms (SRS) for fomanve alsessnent tlSl- This is especially Eu€ in
elemcntary and secondary schools. Hower'€r, an axplontion research conducted by
Polly, cl a]. found that using SRS ir basic math classes h€lps teacheis wilh formative
assessment by providiog data to info.m fie direction ofirstructio and traok stud€rt
prosress lel. Therefore, the ure of quizzes in the cla6sroom usins Plickers a.s a

teaching stralegy is consid€rcd in linc wir.h the Bsessrnent method.
Rc8arding the relationship b€tween CRS and learning, almosr all studenB have

repoted lhat the tool allows then to Ect quick fe€dback about their responses,
providing instanl moniloring of then leaming during lecture! [20]. Although som€

resarch has stated that fiis syslem also c{ries all kinds of obslacles !o lheir lea.rning,

rhc majority of panicipants consider that, at som€ levEl, this syst m contributes to bener
knowl€dge than mere theoretical conc€ptr.

4 Conclusion

This snrdy explains the usc ofCSR when me3suing student le3ming outcomes. Thc
findings indicatc that students c.nsider that CRS iElEoves tbe dyranics oflhe class in
rheorctical l€c$res Il8l t2ll. On $e o0'et han4 almost all srudents havc asrccd wilh
tbe asscnion lhat CRS is easy 0o use, although some of them have wam€d lhat
rccipicds do not always rccord then responses [20]. This stdy cxplairs the use ofCSR
e/h.n mcasuring student l€ahirg outcomes. The findings indicatc thal sNd€nts
consider lhat CRS improv€s tle dynamics of th. class m theoretical lectures oEl [21].
On thc othcr hand, almost all studeDts hale agrEsd with the assenion that CRS is easy lo
us€, allhough some of then havc wanEd tlat recipienrs do not always record their
r€spons€s [20].
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