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TheDev.lopment ofPhysics L.arning Nledia Nith Lcctora Sofr$,are
to Increase Studcnb Competenci.s in SMKN I pAdang

Usmeldi
Fxcully otEnAineering, Padlng Strtc tlniversiry

usmeldt@trhoo.co.id

The use of cohpu{er-based inincrional media ar

vocarional Hilh School (SMKI\0 1 Pa&ng n nil
lnnited ro a nedia presdralion usin! pdwa?oinr.
Alone yirh rhe advancmdt ot infomarion and
conmudcarion r@hnolos 0cT), a lor ol
sollvae that cd be Bed !o creare inrftdive
leming media. Om imoqlion that can be done
is io u* conputer based ishctioml nedia w
Lelom $nvde. The Bulrs ol the plelimimr/
swcy ol the mpldmrarion of lminc physics
at SMKN I Padds sho* rhar rhft are no
teacheG who Be i emciik leaming n dia *nn
Lecrora softvde. ICT faciliti* and innasfldE
such as computm, lrlD pojecto$j ind intemet
at SMKN I ladme disiidg onq bur hnve rcr
Ned oprinally. leajla ncdia ls onc imp.rtar
Iacror in imprcviry siuddr lming ourcom6,
The sclection of leaming 6enia in accodanie
yirh the neds and chmcraistics ol sludens can
hclp stude.k uimtdd de bj{t maxei TI]s
ics*rch anN b psduce lne inreEcrile lqming
nedia thxt wlid, phcriel, and efleclive ln
inpmvin8 sludar' mstqy in the subjocr ot
Phlsics R6edch ad devetopma! uJng 4D
modcls ol Thiasrajo. Dard collecrion
i.nnDhis ls validaiion sh€t of leaming media,
obscndlon shceh d pr&ticahy queniomanB
ol lqming nedia, a.hivemed rn io ddemi.c
rhe efferivenes ol lomins nedia. The .c 1rs

sl'owed that ihe deleloped intencrirc lemirg
nedix drai {chdls in ve.y valid oreso}ies, based
on exped judgnenr ]]rdicaril! ol i cncrive
ltrning media i..ludcs in very p.aclical
caregorics based oD rhe obsen"rlon ,nd rcsponsq
ol {oadEs anl studcn6. The ef-rivenss ot
intemdive lqa N nenia includes i. effsnvcly
cftegofci bised o. lqming ouromes of
*udoiri $c n,cEased $e nudenas compeience
ol pbsi.s aDd the studenb Espo$cs ol

Key No,ds: inreEcrivo himing Ndix, Leclom
sonMle s dentsi competnce

DeYelopDent of illomalion and
@mDunicdion Iechmlo$, vcry qui.kly hsve
inltuaced the sorl,l of .du€rion. Basicatly
edu.ation is a prcces ot colmmistion md
inhlurion from educ.lon io udens coiainins
educario.al inf.tration, Bhich hs elem.nrs of
edu.aloN as a source of infonnati.i frdlii is a

nus of pr.MlinE idss, ideas, aad rhc suLj*l
muer, as rvell as lemd rimcle.s {odomo ,
2004). T$chen cm obhia a laddy ot
inloImlion .ecden lo necr the needs ot &c
lqnins mlrials o!-]ine. Tcxr, photq yideos,

anihations. ad simulaions arc some exmples of
raching mic.ials ard hedia available otr rhc
sites ol leamlng By taklng advanrage of the
media. educ 06 can piesenr conceprs or slbjecr
mter i! differdr v.yt or merhods !o mke
studenk undtr$and a enept. lnreoei{hnolos}
nakes n ssy lor Ieeh ro obrai! intomaiion in
onler to meel lhc ddands @mpet6cc in leaming
md enrichmel. 1hs tie d*elopmdr ol
i',lornEIion and comuDi.alion rcchnolosy has
ll'e porenrial ro impmre rhe quahy of leaming.

Expccrcd lmrnine IaEdigD has shilted
ton rc.cher ceftered i o dudnl ce s* Tr,e

kadnrg pmces is cdlded on rhe teacher is not
rclcva.r \rith rhc npid devclopmenl of
infoor.on and .ommu carion !..hnolo$,.
Teachr s should pmviae opponunirics for
$udcnt (o corrlud e9oradon by uriiizsg
inlomalion and con,nutricdion rehnolos,.

Physics colscs rhc v.carional school
(SN{K) i! rn adaprivc subjcds, vfiich seryes as a
suInon lor pbducrive subj{is. Studenr was
cxpccrcd ro ma*errhe concAls olphysics a b.
ablc 10 apply d,efl inlo ptuduciive Nlrjeds l he
adaplnr cou6e senos b *ndeDb orde' to hivc
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a
|hc basic hrolledge ro be able to adapr to

dovclopmht in scrcnce and r.hnology (Dir

D ?enju, 2004). ftc rdrpiive coursos no.c
focused on ,ioviding oppnuDirios lor sudents to

ha eer basic oncqrt and pd.ciples ol rhe cou Be
so th.r dEy ca. apply rhem to rh. r*hnolosy and

Ac.ordins to inreNie$s *nh rex.hss oa

plrsics at SMKN , Padang shoss ilu iho
le nng ol phlsics is caried ou using ihe
ledms msthods, dhcusioni .nd asigr lasks !o
sodmk. Studenb ar Iss morivared ro fiid a
comepr $ar rhey have lamed. I]1h Esulred nr
ljmy sruden6 leaml4 ourcones ihar have nor
iached the ninimm compldoe$ ciieria
(X(M). I-etoa meihod wirh s powd poii
presfilation wa. used bMuse ol lioi!.d rine i!

Mmy fado6 lod 10 low lming ourcome
ol iudenrs, mong o$es, tov t*els of
i cligacq lack olnoiivalion to t@m, rhe Ies
efllcrive way of lemin8, ihc tack ot ft.qumcy
md mout of leaminc !i6., tow Ieveh ot selt-
discipline, innrudioMl nedh or rachins
miqidr dc lacking To achieve a sartutaciory
leminc outcones rcguiren of fie effons
suppond by rcn.ological dov.ldpmen6.
Muliimedia reclDoloS/ has changed rhe way
studm1s lem and acqunc infomrior
Multidedia re.hlology ako provides ,n
oplonhity for r*ch6 ro develop reachjnP
Derhods so as ro oblanr n*inum Esufts
Sinil ly. for studenk, *jrh nulrimedir *pecred
thm asier io abso6 idomarion quickty ad
efficimrl, Source of infomlion G nor locused

To iq)rovc studcnb' coDpercncy in
mr*e.iq rhe concep$ ot ptrlsics, oie nDdel of
leaminB drd cd be Ned is a MmFurtr-r$isrcd
insru.rion $lrh lqt ra snwae. Lecloru is a
fom ol prog..Din! rhar is usen ro Ecord ,1
rdivily on a monnor ald can also be nxeded
sound (Techsnirtr, 2006). ou{pur rhe ledoii
progrm .e be a vidco avi *rosion.
L*ruclioml media in rhc loDn of poryq poinr.
maconcdia flash, lidco, ard audio is packxeed
in lecton son\r.D. c+1 (2003) $aied rhc
.damrscs oa iniflcrional n.dia are pr.tag.d in
dre fonn ol sonire n tl[l shrdenh cnn sudy

irdephd rly, does nol havc ro d.pmd on thc
re.hm. studerns c.n san lemins ri aDy rime
and mayremiMre inaccordincewithhis wjshes.

compurer A$nGd r'8tocrion (CAl) h a

'ndhod 
ot Iqming rhd pDvid6 leamins

mreriah with lhe compuier. cAt can ftsisr
rqchh in rhe rcaching pbcs:. A@oding ro
Aryad (2002) inple'lmklion .t fic cAI can be
a inntocdoml media or nrstrucrtomt dcsign rh.r is
inr.gmted wio a compulcr, n'ch as e-leahi,rP,
loming wilh iniqaciive media. and seb based

Based on physics 1dmi4 co.dirions ih.r
dessibed, crons b implmenr rhe lqchins ot
phlsics rhat c 6ha.ce studdr! mjery of
physics concepls. cal ofphysie with a lecbe
sonwre expe!.d lo imprcve stodenls,
ompdmcy in mne.i.g rhe concepc otphysics.
In lnis ,cgard rhen fomulaied rhc 6arch
prcblm: Hoq ro devclop a iBrrcrional media ot
physics wiln lectoft softyaE ilrai ch ohance
nudhtsi comp€tency in msrering rhe once?ls ot
physis? The Iffih objerile was ro devetop a
ncdiun ol leming phlsi€ lvirh ledoB sonrare
dtrt tu impove stodenrsr cmpdscq we hope
rhis Esedh en be use6rt to inp@ve the qualny
of tochins phy:ics at sMK.

MSEARCII Mf,TIIOD
This nudy uses rhc mrhods oI EHrch aM

dmlopncd which Elen to rhe lou D modeh ot
Thiacanjan, with ror dag6, naDely: (l) defi.e,
(2) dBisn, G) developmert of innructioml
redi4 i4) desoinaro rhe nishclio.al melia.
Acrivilies ar ift plmitrg $.Ce is to mske
i.nrucdonal oedia rhe lector, softwre rd
delelop ftsemh idhmarrs. Acriviries in rhe
devolopment srage is !! valnh& ihe inddcrional
nedia ,nd Bsrch innnmeDb, til, ou
imlrucrioial hodia and resorh insMdts.
Adirnieq in rlt inplmenralion $aec js to

Plovldc petd! ihplemeni the ca] witLsroF
sonwdoi provide pon icn, .nat),ze dala.nC
ii!.ad theI*uhsobrained.

'l'1rc ftsqrch i hrnenc ninely
obscndior sheel, Mlidarion shed, te$, ..d the
queiiomane Ter aulb ot pn):ics concepr
Drdery \ee€ .nal]zcd ro dermrine rhe srudcnrsi
.ompera'ce ol plrysics. lnnrove sudcnr,



cornpd cy in n $cr;g Ihe concept ol physics

v e analyzed hy calcularing the avmge of
nomalized gain scorc (Nc) ol dre prdlc$ and

Io e$ scores. Dab rcach* d srudeDt'

responses ro iniruciioml nedia weE analyzed by

conpadng lhe avemSe scoE ol rhe category

RESTJI,TS AND DISCUSSION
I'n.uction.I Mcdia ryith Lectora Sornl rrc

Innncrional n.dh crsted aith lectora

soltwar G P3cksed in a compacr disk (CD)

b.gi rvli ihe ,ppeamce ot rhe sbnddds ol
conpetnce, b$ic conpeience, indi€tor (Figure

l) is conrinued up ro mtelbl ddcnpiions, and

55

FiEure L Matnal DesnDtiors
Iiglre 4. Evalualions

v'lidily of th. In*rnctioml M.dla Nith

in(rucrional nedia with leclira soi,re
uhich nas b6m validared by rwo nedia expens

dd tur pb.ics tacnen rhe Esdb of lhe

ulidarion innflclional redir *nh lecloE
soisre shos ihd the iBtutionxl nedia have

bem rcry v.tid, rhe averqe pdcdkge ot
a$c$mmi was 90.3% (Table 1). As*smdt
includes thrce criloia, namety: didaclic

require6en6, conshcrion rcqunemenb, and

Table I Re$16 vrlidiry ol lnshctional

k

rcrci:gc or 3ro. 3r!! oToo qoo; oloo



mo$ (udenr asume rhar rhe insruciiomt nedia
olphysia includinE good caregoics. Thus we cm
@nclude ihar lmins by usi.g lecrom media
effecrively ro imFove sludesb,conpclence The
shdlt nndings are consisrenr wirh res€rch salin
(201 l) concludcd rhar consructive tc.ming using
Daciohedia fl h ef{rivety !o imprcve sodenr
lahinE ourcoms of phlsics. Ccpi (2003) stares
that inreraciive hcdia cln be used in rhc reaching
because ir is eraerive ro itupmv; teamins
oukomes. lnreFcrive media have rhe clemenls
thai include sound, anifiarjon, vidco, rexr. and
SEphics tha! alTet lnc studenG, perfoDance.
The use of mcmnedia iash in physjcs tachins
ch inpove snldd laming out@mes (Wahr rdi,

118 rBearch reulrs showed lhar the
inshcrional media of physics wnh tedoE
sonware nas beh d*lared lalid, Dftcriczt, and
efieclive to inckse srldds cospsrence, which
in tem ot (t) ihe ru$6y of studenr l@in&
(2) increase iuda$ compdence (3) rhe
ftsp.nsB oflachss and tudenk of i,.srutiotul
nedia. In rhis sbdy n w6 toud thar! r6e frasa,y
oi udml leming Eches IOO%, rncase
sodht conpermcc includidg dre .noush
cahgorl,. Physics rach4 ar. *leded io usc rhis
inshciional media in rachins physics. lurdrtr
ldeen is n-ssary ro devctop lnis in$rucrional
h.nia on anorher m soaphy.ics.

Pr!.licrbility 0f rh. tnnrucrionil lkdi. $ith

Pncricabilny ot nsLacrion.l i.dil
obhined iom rhe queiiomne of r*chm a.,l
sud66. Th6o re lonr asper ofpftcriqliry rhd
h dded in the quesliomilej sry ro opdte a
insncrioml ncdia. qsy ro udeBrand the
ph)sict concelrs, easy ro use rincaltsarion, and
equivrcnce unh drc reaching mdeials. The
avemse Esponse *rs 95% oi rachcn and
nudenb G 35.5%. Tschr and sudmr r6po es
cre8odEd ,s very pncri€L

Xfiedivcn.s or the ID*nction.t Medi. sftn

!trsdvde$ of inxructlo@l nedia in
i[pmvioe stud{ls i conrperme in tms or (r)
ihe oastery or lminE, e) indase of dude.rsi
co'rperdce, (3) rhe studhis Espo6es ol

i ) 'l]ie Maslaf of L@ing
The rculrs ol dala malysis ot strddb.

mscry ofphrsics concepr denoNhre rlllt evdy
ruddr Is isched miniilD manery critsion
(70). All ol sfudenh have Hched lne minjrlM

2) Innase olsludeiis Comperence
lmpmlmed ol $udentsi compermce .

be decmined by calculatins ihe avdaEe
nom,lized gain scorc 0.lo) or rhe !d6t and
pos tst soe. lhc av age ofpErer is 62.t3
and lne svmge olpo$ rst is 73.44. Dara an.tysis
olprBrdr d po 6t scors show th.r, .vcmse
so.e Nc is 0 65 (incrudhe enousn calccory).
3) rh. studenb' Responses ot rffhcrio,al

Th. dara ..alws ftsulrs ot judeos,
Eponse ol inshctioml media shosed rhal lhe
.veage so. of Bpo6es by 73 $nh a nandard
dcviarion of 4.97 and i.clud. godd c elories.
scorc coteso'1 ol $ude8 rcspotucs b.ssl otr
rhe d@l aveEgc scoE and lhe idsl sar&rn

Bard on the resulh ofdara analysis..n he
shovn rh3r: 0) all of dnddr l[re Hchcd dr
'ninimun 

Drncry c eriotr, (2) incmse of
nudctrh' comFrhce is en@sh oi.lory, G)
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