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1. INTRODUCTION

Chemistry barmang b o proress of intermclion hetwoen
sbidimils, teachers. legning  eoures, sl Gesecbing
maderials m foem of chemistry wmalter i 8 learning
emvirmament in onder o achurw armny obiwtives. Thia
lrurning proves pvng kameg slomes sull the
obtawmed by students in Sorm of st scores. Bul based on
preliminary studies stodents assume 1ha ehemstry s
dilfficull o learm A% beviiise there e many comcepts
that must be understond (709%)

Hased on preliminery stody sne of the musterial that
cona il red difTeeuls by st udenite o e resseche mistey,. T8% of
students think that thermochomintry e lifenl ' boeause
there wre many omcepts in it (ol 35% of students con
answer the comepl guestens omwtly This dillicu)tios
couses bower i mastery of cmevpts and v et I8 low
loir vy ctevme. This cun be seon Do previous research
by Sugiawati (2000) the compbotenrss of (he clams in
thormochemtry materm] v anly €5% o0 i ol seds w be
mprved The bom s tmssiery comorpty tads ates that the

mtuatery of oo bedpe com gt ices is ke

(os of the ablitien thet musl poessss by studes 1o
i e thair gaste ry of know bedge com o meies o goml
understpnding of concepla. Conoet s 8 growp of stmul
lacts. chjocts. events) thet have same chorsetesistios
tatvrdnstes) ik 2008 In thermeshomastry there ar
many wwncr cowrpts thal are related o soncepls @
prvvionin miterial But hased on the resulis of Yalginks va's
rvsenrch (200 students stated that thermochamistry s a
difflcult Lipee arrd they hive varions misoonoeprtions in it

Mimronceptes 5 & cmreptem thal belongs L) someme
who is clenrly dilferent and often even strary = o i
opopts (Thrahim, 2008 Dased 08 wsoarnd by Inavah
(2N amd Rabmayan (0017 fowod that AT 00% and
6172 of students  saperienom]  miscencrptions  on
thermochomistry. Yalounkows (2008) in his research firund
that 3P of sruadints sxperienond mieconceprions o heat
and temperntiine miterial #0% of stidonts conaider ol
moaclions o aovur sponlaieisly as exolhermie fosctone
s of siudents think thar beat is slweys needod fin
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b smdotherims and bonds dissacuaton Dhaet are et b -
AB% ol studenis cammt detormine the best [uel by
ransilo ring changs in snthalpy ol e simy amma for
bt on racten, stuikenis do nie know the system of o
Fose e, seost atudents canned determone U system amd
eUvirTnMent in U caboumeter cntiat sary o sdents do
ool unaderstand the enthalps of urmition

Aecaipsbing to Bariowyie of al, (30160 misundrrstanding
or lack of srbereanding of thermochemistry probbems is
very worrying. Therr am o number of cosrepts which judes
have the lisinst understo mdic. they e relation betsven
bonding enikalpy snd morgy i chomien) nesctions that
might be related 0 sudests’ mability (or lock o)
understanding of hrvaking snd frming of honds Ly bise
with what was found in the prelimmany research that
students epecienced dMeufties when determining the
sstom ool envimnmont of b et besides Ul
udents slen exporwoeed difficuliics in determining the
Mﬂmumw:nqu
of furmat e wod dsscriation and Hiss's Law

Mistnawwptiona oin prevnt studetits o anderstan]
sithsquent conceple, Misconceptions that deeur must be
reduced wo thiat student's ssberstanding amd mustery of
oobirils incrvaer w0 student oan muestery of ke lpdpe
mpetrnce=  thal av shown with hgher bournimg
oiriime o we tewsd improvement @ bameng e mke
student mastery the concopt propely and corveetly. O
—xhhm:-mnmnm;lhmh.mu
hthuhnmhthduqumhl
that invislves st o dutgramas, prevemter, el oot
beling. wnd mmprovement of studints’ mistakes in earning
Cheisasijinti GO0 siavtos that the learning sutmmss after
the remiedinl program are oarrbod oot highee so thiat e
Prram can help students who superiencs mismeeplins,
= students’ mimsnceptons i barmng maiorial dervased.
Hamlling using rrowslial karning s expeated 1 be ome
suroe of exporiece for the parties when thay wish asd
determinel o mmmew learming n echools, wepecilly m
remndinton  prograss Gy stbens’ M e
Buyono of al . M1

One lonriing struieyy hois bwen used W elimimats
mimuireptions by using  Predict Obee v Esplain (POE)
strutegy' renislial barming POE is a trategs that was
it rodused b White il Guostone o 1893 ss an ofTiesss
®rtegy W prawrste @udents’ uless i cundrting
discussins ol thor weas (Khantavy, 208 Accundisg 1o
Mumalin 20140 POE learning i botter wl minimizing
student misconceptions than conventional larning modols
hﬁﬁﬂhﬁﬁi&mmﬂ.ﬁh‘lfhﬂh
derrvnse 0 vtudils’ museoscvplions sfler lemmng seag
the INHE stenteyy . I nebditim, sorsrding te Owdemar (2011
POE strubegy provides better teoching of concepts so vt
they can et u bettor undoestunding of cobeejits and also
can reduce oot v i studerds. The positive offict of
traehing with POK strateges i that sfudenis man iverrome
the misconorptumns they eperepo: and imgrove e

kenrmdng evutonmes (Kiburige o af . 2014)

The Prodice-Obssrve. Explain (MOE) strategy bas thive
dages o llkwe 1) Predis. the Wwacher gives the
bockgrouad of the sitsition then ssks studenis s write
down their prediction results and Wi s iwhiy it
happwns hased on spudonts’ boliefil; 31 Ohserve. st iidehts
muky cleervations ssperimenta of bearn ahoul fos
siliation really js 3 Explain. shudemis try o enderviand
why thwoer predictions are wong and Brmubine o bew
tuwry b expliin what bappeood (Dalesel. 50000 This
srmtngy will be carried out uding the direet instrution
mwdel The direvi insiruction mwode] can b used 2s o
hﬂ-ﬁ‘ﬂhi-m”’“ﬂhiﬂ"ﬂ
carTying vat grouy formation sclivities Pesides (bt the
ddimvet inutruction model i effoctive in improving students
abilites (Shavin, 20000 It woubl b vory inlsvesting o the
resenrrhers used INIE strategdes Lo reduse syisciceptions
oo ihermochemintry. Bocause all this time wscarch on
miswwvplmes o ihermochemsty  has bewvn  neduond
using cogritive lonflict und concvptusl change sratey. S0
this study aime o detorming that the midymentathon of
the POE (prodict-cherrve-cxplain) sratogy enn v used 1o
TV Miscres s (o e ey

This rewearch uses (hoe Grouy Peeiest-Postiest Dhesign
This research wis voiducted o ciass X1 MIA § sudents ot
Whayanghkari 3 Porong Senior High Schinl. The sample
used wan 1 wtudents who were  divided inte 0
Bavervgmwerus grovups, The uibial stage studenis am given
& dencwptial soderstanding test prvtes o the forem of &
thrve-ther diagnostie vl which ameunls 3 questioes
Questions oimber 18 ahowt the contwpt of exotherms and
viidothwrms, questions sumber 1010 sboul changes @
erithalpy of formathn aod dissoclntion, wnd questions
mumher 1420 ahowst Hess's law. This test aims to

uf POE semegy. Furthersmomn, alier leaming ls finished
sudents are mwen a second moncepiaal wnidorstarding test
lposttent) i the lorm of & three ther dlagnesitie tesi o
determune the studemt's fnal conoopton. Then the rewulis
werr then anmlyred using Wilnozon sygned rank st

1. RESULTS AND DISCUSSION

Altwr doing the protest and posttest shsined data of
stuidnnt’s oneeption who wre sstegrised s 3 tpes of
sntus namely misconeepion. don't kinow the conoept smd
know the momptl. The prvtest dota will bo presnted in
Figure | and Table 1
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Tabel 1. Rocopitalatsn of Student's Concoplion

Cometa Pt %y . Pomte ()
finow T Coroegl (WC [1F] om
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Figure 1. Peroontage of Stadest Cnoeeptinn Pofore and After Implomentation of Proslict {wervie Explnin Stravey

Busedd un Figure | on the lolt and Toble | shows that  overhauksd bt aaly LT T I —TY
st stidents in dasn X1 MIA 5 exporiones ool knowing mmﬂmuh

the somepts amd musmcvptions oo ll guestion. A Gl metehed will new aciafibifie sa tmt hoth 1he
witial comorpon can ad o miscoceptuns i I procoss of developmeont oagniive v cail work
uncheeked As Barke of af . (2009 (hat woe of the lactors Indirstors of successful bearming with POE @rstep on

which mntributed gretly in inhibiting of WUSYINE by wen with an incrvase in the pereentags of students
bearning achirvement, namely the oxlstence of student's wacvption comditions. This mewas that  miswnceptions
misctooeptions 0 chemistry beth due  the  ikeal wapericneed by students eeredsnd. Thin stalement s
cunempeinm that wene bevught when trying 1o comstruct the suprparted by sssmonts Trom Andm (8015 and Lebdiang,
mh-lhh-iﬂ.ﬂ'ﬂuﬂmhnlhuw ﬂﬂL“tn-MﬂMbpmmmﬂﬂhﬂm
I sudmis are o it will demage e d0denls’  picneentions that sorer i Mademt decressed. 1 sdddition.
understanding of chemistey boesvme mest of the che mistry ouoeding 1o Kibirige of ol M014L karnisg with POE
oomcepls are interrelatod. This isitio) condition is wsed Lo srotegios can  belp in  overcoming  misconceplinne
show that sudents’ andersinmding of the eoncept o i still ol oy by students bevause karming using POK
—-.Ilnlm-luah-h_hh—-_nhnhn-ht sirmirgies cmn dewelip the ability 16 wsek thir sl
After lvarming process using IFOE Strotegy, bused on fuscunerpiticnis s that Lhes con correct mescooceptsons o
Figure 1 an the right and Table 1, it is found that (1) the  imperfict lonrming (Oedeeir of al. 30110 We can see (his bn
fizm | cvmmorptem of sadenite oo grmeral oo 1 ke e U slages that usind is loarniog procoss, L Udks resvinoeh
concept. This s mvliewied by studonis she bnow the = have thres tinws bamnag process. Each meeting o Lhis
concwjit wiatus wwrall morvessl heonms 87 18, This rressivh wis desigred by appliing the MIE stitegy in =
mueane  dhit  afler biarning have  dose.  students”  dieet metruction model  which seane that i dised
understanding of U concept incroases. This ls the mgpeet bistruethion phivses the POE sirategy i directly mtered, A
ol brurning whach w1 mgrrove snd @ vngthen e ooncogts sunch e ting theiw are 1 cycles that repont. The resulis ol
of stulberls i= onstruction of mesledgr 1o fwem oew whsrrations of the mplemertstion of POE  strategy
mnotpts which secvrdunce with  sclentific  cosorpts  earning in direct introcties baming made] ane doscribed
Fuparme, 1997, () e concoptaem status of studints who s il lows
de mod know the sonoept aml miswnorptions show o Llow At the beginiieg of the wetivity the leschie ghoes
peroentage. thas shiws that modt sudents havwe wastered apperreption by mnveying concopts Uhat are have o lition
the concept well, (3) e of the status of odents’ with the material bring taught At the first mesting the
misonceptions cannat be chamgml 1o know the oot tencles guve appemeption by ssbing U question “who il
bocaiise studuits eaperionc rveisant imisconorptiiem This iy the mientibg of heat™ And *can ket mere™. At
‘W"““"‘T::’ "-m“:mhgm “‘::"" tisl  the socond mesting the temcher Ve appTception with
understanding This conditin has heen explaied by various kinds uf snacks with different calirific values amil
efal, (00 that misevaceptions arv resistant o dillcult s the third mwwting the Lescher gavw apporeeption by
change and tnd U porelst This statement = ale racting Cal) with waier and then messurmg the
supported by Trabum @013) that although students Bawe o ermurm Purthermur:. the traches gives motivation e
mwmmw-hmﬂlmnuluﬂhn students, it thi flist meeting the teacher gives & cold pack
ippuartiuttities 8o relum to their initin] cooegs s which o students then students are saked to stick 1o theis Ratids
WTIG (e and descviber bow they finl Then at the secoud sseotung the
thummnmmn.an may cocur due 1o 0 state  tescher abowed o vidoo shot high cabie Seds and cbasy
disoquilitication that is coused by & cognitive conflict  ae the offiocts of high-cakiori oo, At the thind mesting the
pevcens that e Bt vt resched o suute of pgUilibeium  teschor giw & motivational vides shout il el and
Eguilibration cha serur if sesimilathon snd sccommodation  the welding provess using soetylene gus Appereeption aml
svents arcur 8 o0 Inegrated manner (Bupono and  motivation are given U ansiee student intersst in earning
Hariyunte. 2011) Acconding to enmor and Lewson (in  Nemt the tomcher conveys the loaruing ohjtives i e
Efandy. 20020 squibibration reults ot develipemmnt of  schbievod that are ineluded im phase | sasely ¢ larsfvang the
whomes or sintures of student intellect boroming more  objectivws and preparing stadenis, b sddition oscher alse
comples snad more usefal Superss 20130 explaine that dividhes sudetits mio grotps
with lmnul*- siudeniis can sdupt new  scentde
concepts with s :

i
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The oo activithes inelude in phase 2 pamly
i_-mmb-wbﬁ--ﬂtﬁmmumm;.
the Luicher cunveys the steps of the POE mmbigy in the
worri bt while demnnnatrating the stepe in empleting the
worinheoot. Warkshuwt at the let mesting evelos | is
powclewm reparding et bermise and imdothermic resctuns
snd ryele ¥ regarding the charscteristics ol rusthermie gnd
vidothermar remctions Werkshoet ot 2edd mseotusig oyebe 1
regarding the churactiristics of change in femabion
omthalpy  and evcle & megurding the clurmeteristive of
rhange in demecsatmmn enthalpy Worksbeet at sl museting
ovede | practcus peganding the detorminatsn of AH
rractimn busd o Hess's law and cwele 2 detormioes the
anthalpy change wang enthalpy formation date.

Phase 3, wamely gwiding training in this phise, st ihis
eage (mo sages of POK stratogy wre coniduciod Tn the first
strp Prodict, the wmddr gives the backproand of the
situatum then saks students W write their grvidicthn
reuulte atul thoir measons (why 0 happens bussd on
stuadernin’ bediefal (el sbel, 20000 Tn this phiase stubimts ane
gvon chanes 1o make guvssrs of preilictons with Uheir
Peasy. he tomeher shoadd mot bemn b studemts ' thought s
i that many idess aod voncorpts emerge from stsdents. the
tencher will onderstund bow  sudents’ cmenges  and
thawghta about the problom heing rmsed, In this predic iom
prooms the Wwacher can ale undecstand & ot of
miwnuwpisos  which hagpens th ssdenta This s
mmpariant for the Wwacher i beiping studonts to build 1he
el goiee pls.

Funthirmery. ul the mvond stop of Observw, studente
make obsrrvatione, saperiments or barn sbout how the
wtustion really s (Deleel 2010) Students siv ovited 10
nuike ulservations (mm ¢ genments te st the truih of
thoar powbiction. Students then chwerve shat hagppens (o
emriment then studonts onfirm the peedbotlon which
they ssade varlier This stage that allows the sccurremee of
cognitive conllat problems. Cogmtive conflit s pparses bes
sl imteresting  stuatssns B faclors that  ifuenoe
stuthnis’ comeeption changeow (Kang of ol 2610

Phase 4 s chocking stydent understanding und giving
frwadback In the thind sep of Explain sudents by o
underatand why their predictions s wrong and Grsulse
& mw theury W esplam whst happeoed [Dalswel, 20100
Biudents are also vaplain the suitability t other o ndents
by prvwenting i in Dt of the cless. [ U predietion
resalis are i aeoedanee with e results of obwercatioss
and sfier they gt an explanation of the truth of the
vt the students are mom confident w U ooncept.
Hawvwor, of the wesumptions are o fived hen atidents

ean bewk for explinitions about the inuceurseins (n their
predutions. Students will experwaer chargr 0 comorpt
h-mminlmw AL this stage
students wwrn B midakos w0 they are pot ewaily
furgettim. This stagpe provikes disoussmn betwom students
aned studonts and betwoon studeils and toachers. The
prawss thal oocere &t this stage sl develope studem
reassnng. Students ate raser W build understanding o
they can mimunionte their idens to other students or
tewchors Al at this stage helps sncourige students w
obitinin wod understond thetr wwn Keowlodge from sins
that studemts have During the lbeamning jrocess. e
rashrs powitions ar o focililase and cophasises the
cultivition o coment scentifie concepts based on the
rowiilte of smperuueits which  eobucted Iy wlodonta
Activithrs i this phase are in wrcondanes wiih the opinion
damm-mmwu.mm:mm
b 4 process Uhal sunnects infrmation or kv bedpe that
Baa borwr hield wil by e narssalgs

Phowe 5 s doveloping skille and application In this
phase students are seked 1o cmuming whather Uheir
Anwers 2w appropeiste or sl with the resulis of previs
tharussimas and students are saled to mpon their
b rations. For the climing activity the teacher ssbs
o ubents bo roflert i he comoegas they pet ot each maswting
anid the wuechar givew wpprecsation W the nctiv groop

leaming by using the POE arategy which
implemmentid 10 this reeearch b arondesoe with the
printiples of oovnstrurtnvist baming The bwming tads
tht deveioped by rowennchers come from the prodile of
misemseplions that eapersmed by stobenis, studenis
learn cmorpts i the sone of oo el develipment The
eone of proumal development = Vigotaky term fw o
serms ol Laakis that are too diffsult for chubdren W mamier
alone but con be benrmed with e holp and guidamoe of
aidults or trainmd children. Asplgnments duriig eaming
thrwagh the worksheets help studenis i workung og
NPT asdgnients o sooedater with st ons
that vhey face e support the ocurrmde of oo ual
chaniges in students. Besdes that larmng with POE
sirategries oo wnpreve  atadvints  understondmg  of
cotstrgita, this mn be found in resenrch conducted hy
Bovediante o ad. 2017 and Anarky e af . @010 who find
that IOE strutegies are cffective bir wmasing students’
otceptual  umdirstamling  of  Heat  and  material
Temporature, In wililition POE strategy be abso one
tochrige  that  allows  studests w  rebuibl  thoir
understanding seithout foeling anxbous and oan be used 1w
wratuate thew brvel of undenst andung | Kals of af . 2012

Table 2, Mesul of Wilenvom Banked Rign Tew

Tew ieatey

£ i ol
]

L My Sagred Rarey Tew
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To strvigiben the mults of the study, Wil
ranked wgn tewt was conducted W show e omorpt
chusges thint oorurved in stgdents 5 & result of the
trestmvnt  namely  the  omplementaton of  the
Prodiot Ohsuvve-Expluon (0K stratmgy in Jeawrning, The
senfuderer level ceed in this test e 955 Mased oo thee toed
rowtilis it cnn be soen et Asvmp. Sig O Tailedd) o 0000
this vale o belrw @08 The small exboulation results
inalivate that by pothas O e regecteld. meanmg U s o
change in misenaorgslon, iverall lor sl studonts b chiss
XI BUIA G This means tha thero 1o o sgnificant influens
e Lhe implemsestation of arning weth POE strsteges 1o
wnprive e stodent s concvptmaliord slatus as el of
decrumning  miscomeoption status. This  slatement s
supporied by reearch from Hibicige et gl (30040 thay

ot have an mpact wy decrvasing o udents
hm the POE srauxy faclitates 10
in emall groops, then
they moke predictions sbout the phemsern tm
whewrved mwnd then comparcd  peedictioss  and the
explasistion they make i hosod o0 oleervsiions that luve
bwvn mnile Stodemts cbimnete cogrtve monflices tha
ooeuf luetwren previeton and olesrvation by caploining so
that the POE strategy provides studenis with »
concvrusl understanding and deep learning (Segon and
Muths, 2010 So it can be wubd that the POE stratigy
farilitates changes in student onoepts Sumrst 3017)

4 CONCLUSION

Buswed om the rsults of mrsnrch ondoctod i1 oun be
ooncluded that the POE (predict-observeesplain sratpgy
can be used Lo corrert muscsmsovpiiens if 1 e rmer he mistry
sih e for students m clam X1 of Bhoyarghan 3 Poamong
Senlur High Schoal This be indiested by & devrrease in the
peroontiagn of students’ misconcopioms from G0 50% o Bt
in o ber words students w o koow e coneept ncrvassnd. 1s
wrddition, hesed on the Wilmmen San Rank Tist, the Asymp
Sagt (2-Tailed) has D vnhar. it means hypothes s 0 w repeted,
which means Guere 0 8 sgnifiesst infloonce on e
implementation of luming with POE serateghos to imprve
the student’'s status of knowing the concept nsthe impuct of
derrenainy the of udimnta’ status of miecrnorpteie
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