25. FARAH-TUKIRAN-2019

by Tukiran Tukiran

Submission date: 17-Jun-2022 01:19PM {UTC+0700)
Submission ID: 1858369417

File name: 25._FARAH-TUKIRAN-2019.pdf (151.77K)
Waord count: 3578

Character count: 21488




&

ATLAMTIS

Aiframs cos om L ompnater Wrems « Breorr b ioeomee V1

Mawrmo Blamay, Wwms el bt bernatcmal U omlieresee (MISEN 20180

Development of Student Worksheet for
Improving the Self-efficacy and Ability to
Argue of Chemistry Teacher Candidates
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Soemilic wpemeon s wnderdosd @ weren sed
verbal lemiis o prochats sl processes [1]. Uadervssiog
e wliuwwiup borseen serbal  snd  wrinen sl
arpumenty i belbeved w0 belp weors i eaining orpee
Chemsary | 2], Lesmimg thel Racuses o argune sulian g
nprove stiadents’ conceptial underaunding |3-6) and the
qusiy ol wyumentabon (T8 The |ow  level o
stpumcrtation skills nflucnoes b ow underaanding i
chemical comcepts [4.69]

studeribs uvderslonding of the comoppe of rescrion rae |/,
sl can belp stisdents understusl wopics thst are dilfacudl o
lewmn (] Rowsch besod on the o puneottion ool
also shovw That wndents Can develop o hener underdanding
o cheturdry i pencrsl sl spen ifically the ooyt of mad
base | 10] For that ressoning skills norsd 10 be developed s
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shemintry lesmng. e i can improae oritcal tankieg
tit st shiademes. amderstanding of comovpis

Argumestation skilln are one ol the compelenes
meedod toalay because by srpumg. cotical thinking skills can
dwrwcheg [11] Onduwne. Erdons, & Savsies [17] reveal that
e sdmbaty G g is mocded W addirss preddems relaled
scacntilic bvsors that oocer is every sapect of prople’s lives
tonlay, which soquenes every onivahesl and sty o have
e ability b dunk, muals deciskom, comider ot ad
ivens @ cloom il sppeans both thiough mass moedia and
oiber media bowd on vulld and reliahle  evidence. In
sddition. @ guing cin b inpeove dadent performance s
wxme kbammy omoomes [13-15] Argumeaiatem mua by
tmaghet il learmed b science clme s pant of soiemif
gy amd lweracy [ 1,10.07). Argumenis con be descrihed
as disoumrees i wboch clarem of bnow lodge are iosbie wually
and  collsboranvely cominected sad  evelumeed  with
empurical of theoretical evidesce [1] O the mther hamld
arpuing in puany of e behavior of makimp decisions amd
defending them, influencing others soording W dads
acconapraiard by cstwewlaration | 1R] This deciion can be in
e fowm of sn sy o probiems or belief o the fndings
119] Aspang sbay mwcam beildng socuscuberal sctvies
thiotgh presentatvm mbcrpretation cvtcmm, sl Irvisem
of an argumem | 2]

Lesrmag (hal sniolves argamwmtathon = o challenge fod
studeats fon example, students are wiien asked baw o give
= cxplanstam o “uby md how ihings can happes” m
activien deugend w dudeni. sy mvolved m oo puing Fo
fhin resson, ahadeats o aneg gl m s procoss sl he
conlient in tew beliels (21 Coolalesce m sl sbalies
tnchandes sell combidence, adaplability, cognimive capaaity
witellipence, and capicity o st b stresslul sioetons e
oty words, sl eilicacy i meeded m the imple montation
iod arpume it ohlls. Sell sy o myewtant hocase it
can olieo cogmitoen, molisew,. eficiive prcosses el
ultimaiely povphe’'s bedavion [27-24)

The leamung model har Tacilyees wsd
ahudents b derelip rpunacniation gl self-cila sy
withi fiwe e o @ gowphic cngamiser in the Tearmimg process s
the Cophic  Ovgancrer Bused  Arpumentatin  Leaning
OGHOAL ) maowiel which can integrate srpnmentano wid welf
efficacy Whills, which we develped in releere W
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mpﬂwhrﬁqhnq sincial cogmitive bewrsing theary.
mformstion priaccasny Gy s comaniuy g leaneng
ihenry | 25) The GOAL model s 3 guality lewmng medel
becmpe it i valuf m contem snd comare, snd relusble fo
improving student argumentation and self efficacy dkills
126]. The GOWL model consdes of sin phases, Those are!
1t caploning the obpectives snd entifying the ¢bemicl
probicac 1) modefing grapher orpaminn -hased chemscal
spmseniy. V) imestipating  chrmaal  probless, 40
prescimng chermisal A AT
53 wansfiwming chemicl sguincnis toajh writing. sod 6
cuaminng he underdambng of srgumen based chemisiry
sl provdmy feslback The smplcmomtatom of the GOAL
model tuguires learming ook s 3 foem of
of the owadel, ixhubing ihe Smdew Worksdeots. Stadea
wintkalwiets are an uegral pan of the memsctions] deslgn
prepared b faclitits e leaming provess |27] The
mlventagrs of wirkdern oe lwilitsing  lectsen n
e ulng feaning, shile for dadent can belp them 1o
leam lndependenth snd emderand sl compler s [ 3]
Fr ihiv wewn, 0 & meccsasy W develop  stbeni
worksheets thal can support and facllitme siwdenis in (he
prucess of iearng organie chemmntry thal imtegrales stislen
sepuenestation amd sedl clficasy skalh
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This ievelopmient resenrch mnm o develip saalent
wowkabioets 5s a prosdict Wi s salld, praciical, aml effective
[29.M1] i improveny edenss’ arpumenation aad welf-
efficacy shills. The vabduy of audent workabocs 1 the
ity o] shundcsst work sbeets that s s by salidsor,
Pracucality s 2 susdenn morkahoet that s developed st be
realite wnd can he applied By loctimors amd  audents
Fifrativeness is the application of student wiwksbests that
ke the desnd impact s e presence of positive
stident propomses b shisdent workabestn The dewebopaw ot
of the stmboml wirkabeets rwien W0 the dougn of the
Woadcnun mudel research meoded, Stops s
dhevebop the Wadenmn model | 30] inchide 11 wdentificanion
of probloms 73 wostive wlemtification of product primples
and deugms. 31 wmativg theotes sl prodects. 4| owking
sty pes el svacsing okt gualdy . el ) e g
et suality
The student warkshects that have bewn developed are then
asensed by experts inling an instremont in the fomn of a
valutstum sheot This validation deoct s filled Py rapems
who rramine amd eeew e guality of cach enudem
woikihuet component developod by the recarcher The
scile of the soote wied in the sludesl surksboets validabon
ahoet i | o4, whisch o s |l the cnieria U ane aod
ool sevwe 2 foof the cratetia b goesd onoish s 3 for ihe
ovimeris bs good. wnd soowe 4 for e oriteria novery pood. The
susdew worksberts e declond Gadble hiv o i e
minimiam leved of vafufiny reaches @ valid calrgory with o
tosbeen scoee ol LA [AL) The veligkility st of b
sisdent  wockshoens  validation whert i based on the
vommsdermcs of e dudens sorlabeoty valilsnm dhert = bes
o o used b0 vabulste e stmien sorkosherts by the valndator
Reliohility malyws of the leammg made! vol slsinm shct
iwies @ peroentage o obscrver agreement [12]. Furthermore
whe studdont workalicols ae el in e learning process of
s paric chemiary | in the s Stoden responscs io the ue
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ol student wowkaheets e determmaned himed on ihe rosponss
questimnuine filled in by the uudests alber the coimpletion
of U kearnieg provess Studes rospoines data obiained sen
azulyred dew i el v pltativedy

Bl EESULT AND DO s

The shindeni woiksheets wre o gusde for  siudenis i
comducting lesrming wtivities Fou stident sorkabects s
dovelped, Structee and Phosisal Propertis of  Alkyd
Habudes™, “Nevhoophule: Schaitwee  Bosowa (Sa3)
“Wuchophilic  Sobsimstee  Rextos (S 0)", el
“Elininutions Resction”™  The componcnts of 3 validanod
shdent wowkahests include: 1) Forma, ) Material, 3)
L“lmmﬂn:mumm
m wcordenoe  wiil  the  age shindemts. iy

uied upproprisesly amd can be understood o s stradily

b povnd and correny limdomexian Longuage). 4) Pressotation,
sodl %) Spsdent worbahern mscwvment n upj g

cac iy stulent work sheet compronent s dhoren w0 Table |
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The sosudts ol expert evaluitions of the validution ol
stadkend workaboors that are developod e vory valil aniena
The level of comsnoncy botwern cipemts va the ol
composition of the sdos warkshoo s valabasm 1w vy
high. The salhdily crinria of the wmlens  workiberts
valighaiin commpoitaaiy based on Tubsle 1, al) mes very valid
criteria. For cuunple. the mutemial sspects on this wiork dieet
sy comsadered valkd. ecaoes they e comadenad W e shic
b emcoirase dudemts W understand s sy the comoepts
of ikl hafinde comgumnds. The mutonal o the sofoheet i«
ervamged aooonding 0 the lwchmical amictine. By completing
ey (it werknhiot stmdenits e eapecied i be shle to relae
e relstivemlip of wmmme o the piysical properices of
iyl halides. O thee wecoond sond thind swrkoadeorns, shudent s
com matey e 5.0 sed 5o | resction mechemisrn. While the
musberial oo the ot worksheot foceses on sludenibe
mambety of e oomoept of chminating the alkyl halide
ractim. The avscwmen wpocts of andend wotksheris o
uppatiag s sien nd unpney g the gualiny of aching
anl lesrming acinities we dw cocporiond e very valsl
brcasise the worksherts provede comvemieioe m developang
wpumentative spd all-cfTiescy il On wirkahests.
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srpunentation shills sre irained throuph the sctivites of
wuling spanceih., peseming chemscal apament,  asl
wrilmg umple atcles Aoty on e ey babort are sk
desigmed W fider el oefToacy  thioegh  activiees
Tormulating objectives, comduiting mvestigative activib.
preseming hemical aguimenty, and writing simple artnles.
This the whulest worbabhects dovelopod can be oed 20 @
leaming rewesrce n chenetry armang W o dadenrs
arpuiremiatam el wclf cflicacy dilfls As stabcd by Sapeso
127]. Rasramun [15], and Widodo of ol (M) tha snadent
wihibewts that have bomn declared salid by ihe gapen
cumstiann the imeaning of the dudent wimkaisets thut bave e
B cTreTia wancdends (e hune hoes determuncd sad are
witsble for wie in the learmng procese. The activities
cowtiaind i fhe student weerkabeots Bave boem Sougmed we
il stusbeeits carry oul their arpume aation A ills gl fndey
sudend sl iy, = tha sty can  cary  oul
spusestasn dills @ scoonlame with the directions
comdinen] i the walont sorkahects. underaand  chemvie sl
muterial sl foater shmlew  wlfclfoxy. This b s
acordanor with the gpanan of Supeno, of ol [I7) sbe
studed thul keatning b noedod by wiadems wodkshoets s tha
sctivities carmicd st by stwdenis can be diecied becunse
sudem worlabeots can be doveloped accoeding 0 e
sustcrial framewieh wad sbols thal widl be tasgh b wdeots
Some literanee abus dates that staden werkshocts can deect
Midenl kesrming wtivitees [13], help sudents wnderstuml ihe
misterial, sodve probbemms, and belp soudents disco [ 16]

Thae stuisdenil wuwrkshects e developed hased on lessnng
omennrs, fimad abwlitiss. amd incdsosors on splabus snd
alkvl halides” bewon pln Such dovelopment of stalem
workshects s in socondanen with the opinion of Wikkde of
ul, | M) which sases that the process of developitg shisdene
wirkalects musd be camied ol by comadering the kesson
plan and syllbes that b been devcloped.  Shadon
wowkahocts that wr devehpod acommodar the phases m
the syman of the GOAL model This can be scen from the
sitivites caried oo ey identifying  cheneal
probierme.  lormulating  probleme,  whoutling hypotheses,
fumwlating lcaming obpctives conducling sl gative
anvaes,  mukmg  apemcss.  peesoitmy el
atguerrsts. sod muking concleskan,. The Geaplbe ofpaauer
of ihe chemisiry argument made by stdents o (he ktivity
of muking srpooents b chermterisii of dudim sworks beets
that con practios s pumentation skills As stated by Nulgren
sl Ellis [¥7] thel Geaphe wgmmerss pronide wpae for
cach siep of e uyumensin prces. [n the plase of
tramslitmning < e al s puments doouagh snmg . sakenn
are piven wiitien arpuinents by sslont wirkshesn. The
shisdemd workaderts b weuten wgemenes are sposifically
wand W develop sudemte  wnites spument skl m
acpordenos with the opason of Kingw | 58] wisich satrs tha
wIMIng can imprese dnehents’ critnes] tunking slalls snd
reanenig whowl The ioewneng of dat

Thin stidend wmjwhaboed dhcinvens wrgnkc cheiniry |
whal mchades e macrial oo e wrucee ssd jhyacsl
poopevtaes of @yl halades. mcloophilic syl halde
wbstitigtion remctiom. SN, anl SN rescthon et
amd elimination sesctions of slkyl habdes, fr thal the
wudkslbert n e oguppod  with reforences Students'

Ao v o [ compaareor Srem e Memas b reboss W1

undentamling of the maberial will be simger bocause il
studemi workheoh contaln references that can be dsed by
stmbeats o read morr shown the material dscueed (28] The
wer of argumentation hewd amdont ssdlahoots can help
mprove vindent arpumentaiion sifls | 9] Ths e done o
provide opponunities for sislents I beam o 1o design
and comduct infonmative iwestigations. analyre data, and
umhorstand hovs the s process winks

The simplicity of swentence sractae, the sasabilig of
wwbrioes wiih the breel of hinkieg of siudeie, the
Languuge used sceueding b e mge of the smdents, clanny of
instructions snd direction. and the ot formidos, and
vymbols wend comasiently. ks vdents cosnlfintable wnd
casy W e e shisdenl worboherts This o remdwced by
koot rospones data bty et dudemes focd sacresind
aml eany wihem wsing shshen worksheers, soadents slu state
that sislent workets siv mew
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The dudonl workahers developod o thi sady are achaded
i very valal criteria wo thit i i sppoopiaie e be wsal o
st il facilitare stidonts n fhe pvess of leaming
organ chemistry e ntegrates aident o pummciiathon
sell fficary kilh
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The authors” gutitade goss o the cabiditins who
valulated the studem worksbeot Likewne, the muthon’
et gy o e Usiversites Mulswsrman o
Unversitas  Nepent Surabaya that hane  pronided
cllabwat atrve rescanch npportunites.
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