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The Validity of Realistic Problem Based Learning
Model Development of Mathematics Learning in
Vocational High School (SMK)
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ebbrenlaind o0 Rommlinde PIL blsfe) for eiodene of SHE grade
XT sewieciar [ iw Palang, Bembivsic PEL Model & o Jrarnieg
Realisge Wabenaicr Educasow Appraoch (EWE Azproachi
Thee derelapivein? gy & the Bealiafic Model PEE refir o he
Famp Model cresimng af (13 the Dbradaciery sage (21 i
profaivmiee  gaps whivd ey plownig, swdinmion el
revisternt, wrid (30 e provfacd ssveoment e, The unlidity aspest
wyf Beiiande PIE Waskd iy Invesdipare d of pramipivg siipe wok &
deni alnlecs comsviing of 4 moiemoicier el edecmioes)
Erchnolugrd ol [ Hapoit The revlin ol Thar FEE Reakenic
Modnd which wechofis aericTearieg  dgn, seoar]  spsiom,
rescvion prnale yagper Cndes ond initerciina! dogee! aed
sweppeting tusals, alovy with learning sugprart fod heve fadfElind
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[ INTROMETION

At an wlea] Tewvel, the learmung process should be able o
let stklenia o gain leaming espenences that con be wssl o
comstiuet their own kwwledps. Thos, leoming is oa
comstrucrion | § ] neclading in mashe matics learng.

In mathemmcs process,  here are seeverad
componoeds that can the  achigwemem of lesming
abgeztives These compaienis incliale leamieg sieps. the rike
of teschers and  sincdenis m mg, he ways heachess
pesponid I8 learnmg sctivitics s leaming suppom Sysicms,
These cofneak wic covermd 0 wrme ol e Gaming
meecle] 2] einies thed “mn beamescuomed okl 0 g etepabive
atep provedere thal leads o QFeiffc leoming ouames”
Thuz, the leamiag mocdel hes 2 imparant nede in leaming
oz it leacds fi The acheyeaenl ol leamang chjsclives
i lacling im mathemadics leamning

In Ministeriol Repubigiom Moo 22 of 2006 [ 3] and MNix 22
uf 2006 [4] on Contenl Stamlards, 11 s exploined that
bcitiating lenming by presesting the comesinl probbene thal
] e sndved By lhe sl should be o habil underisizn
by seachers i the school. Mimional Covacil of Teschas of
Flabemaica™OTR 5] alo suggests i probicn-solving
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skills are pan of the standand process in madhennasics
leming

Wiy Ankdies Daves Mol il matleisiies b Gl in
ulersmmnad bevanipe gthere (8 oo variation of the leemning
menlel uset the leamming approach i nod ieresnng; snd
done with ihe chassicol paterms (6] These classical paikenms
cnuee smudens o becoms passive: the pacher oote 45 a
provicler of dnformtion; and mone cmphaxic oa lsaming
memarrizdion G memminglul learmng (771, 2], 1901, Thes:
comditions arc sclablc with the onc (8ot was Fousd i the
comducied Geld observatioes aml nom e misrvaews with
fedckers and windents of SME s Padong cosducsed in recent
VT

Ik adlifinisn, froam the Oehld ohservitlios, these are also
o thal some feachers of the Yocatiosa] High Schoaol
(5MEY hod dfficullies m mplemmting the Nabonal
Exlucation Mimstonal Bopolobon mo, 22 of 2EKE (1] o
Fermemdikbod wo. 22 of 26 (4] which sistec thal peobdem
salving amd fo stam keaming mathemailes with conicxal
prohlems ar thal time showlkd be o habit doee By feachors n
EMEL

The diffisubica cxporicrsnd by GME leachos po cimsed
by the Tk of sscializolivn or Ssamog o omicsieal,
mealistic and PAKEM appoaches end the achicwemeal of
leaming  ohjedives melied mw concreld  neihemabcs]
coanmEi sl i e respeetive classes, The socialization
and the troindng e aill nob evealy towhing the SME
teachesry im0 provioees in Endoaesia [10] As & resnl
mathemabics lesming s dane with a madel that is ot aned
of sends o maintam the classical leaming jaitems of i
b,

Learmng wath classical patiems ofen provedes less
suisfuciory cosditione ond lemming  micomes beoime ®
does ot povide sofficient space for sindenis, a3 Audents
are mare passive by simply heoring esplonations from the
tean b A b rosulis stedents tha e master nslbematical
comcepes ond lick e cpporusiy 1o do reinventions (111,
and 12y For example. Bese ime the results of less
sutis @y siudivs Foud in vee of the SME m Pulisg o
seenin Tate |
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The wile § above shows thal the sumbes of ihe siudenis
whi passec] the mimmom =scores s less than 505 Here 1t (s
comnsicered o pecessary o fGnd the nght soluion Cee of the

EELTTIEC T AN e mesiH ad approsch ol leaming
that saiiahle the |:I1|I.u.ut:" o the problenns gl
have been described 1 biem Based Learming

Mokl (PELI model ond Euq.lml.r: Muthermtivs Bducation
(RAEL

The PBL ool 1I3LE i leaming mesded ao which
strcdenis work on authestic fssues with the intent &
develop their oam students” ksowdadpe, develop fnguiry
aid Bigh-Tere] diduking skibls, develop sdf-nekiam and
sulf-conlidence.  Problem  solving  ard - cosfexical
problems are typacal of the PEL Model, and this model
gl=o sirosgly emphadzes thefBmeni of amwark thal
sirmmgly supports studeals o improve mathemagical
coinmaekcation skills.

Realistie Matlenatic Education (RME} spproach is
an  appronch  deviged  exclimively o mathemagics
learaing This appeoach aleo mxkes problem-sobving and
comlesival problems an imporant pad of leaming math.
The approach initioted by Freadibesabel (09700 14] @5 an
appmoach that cmphasises the mathcmatical process
thills i sindenis, sinring with the use of nealistic
problems that can b imagined by smdents o deliver
sticdenis 1o ilig poocess of muthensiticetoe, The wse of
probems easly imagined by stodents will also avoxl
amxiely 1 siocdenis when leaming maith.

The PEL medel and the EME Approsch have some
simifanitus, £ . using conlextual prokdems and imegindle,
geitng stdents b colmmemicdle @ the form af dissussiaon,
arpumentaliom, and in wrdicn fone. Basad on e above
explanation, with evidence of the suceess @ihe PRL Mode|
end the wdvoatupes of the RME approach, i Leamdng Mudel
developed & cilled Boabhistic Problem Based  Learsing
Mide] (Bealistic PBLL This medel ia capected 1o sulve
mattemetical problems i SME so thar rescarch is done 1o
Erﬁl.dm Realistic Prohlzn Based Leaming Mode] {Realisin

Madel} commminication  skills and
nmibmstical digreosiion wul Yoostiooal Hhagh Sl (5T

shlerfs. The peper will vinly disouss the vahdily agects of
the development of Eealistic PEL Maodel.

I MEnsons

A Tvper el ine Beseracy

This reseanch 15 o develpmental study Uit nefers I:n 1
Hl:u:q:l Muodel ]15] which comsisg= al (1) preliminary s,

Astvoewe fa Socdo® Seteers; Foba-auom o Henosise Rewareh, vodisee (7

{2h proantyping cage, | 1) assessnmens slage|
B Tieme. Mace, and Subjfoct of e Reseerch

The development of Felistic Model PFRL was condocied
mn Padang from August 26 io Movenmber XH7. The
sibjecie of e researgh  jovolved 6 expens L 4
wadleanstic: educetion cupots. | oducnbienol fochieelogisi
aiad | limpnist

O Procedioy

Proseclmwes omderiaken s didermine the saliclity spoct
af the Realistic PRL Model begins with o prelmisary stage,
by mevewmye previoss  sodies ansd  mlated  Dileesture,
imerviewing some lesckers anc sindenis of MK m Padane,
and conducting  docwmentary sudies on teaching tools
awned by the teachers of SME. Funhermard the resg)
oftaitend &t this preliminary sAnge will be usead to design the
developed lsansing model,

[k () prowniyping stiges, beaming modsd components
Tsynlus, el syakenes, et principhess, supmon sy,
andd  pretrietiona]l gl secompamse  impaosl enming

icals, mnd instrumnents fir asoessieg the quality of
vahidity amd Jeamizg meelels  developsd s plaaned.
Fuibesapois Lk fesiills of laming mosdel Haibiag, Eamking
PP fonle and Esnimeats e fven othe expen o pe
any assessmend of de gspects of veliding, Product revisions
can b madke before and affer e guanitobve assesamant i
prrowviidenl by enperes i reguinecdh

I Ihwdp, ey, aodd Dora Callectiog Feohmigee

The dam i s maach cossist ol gpabibdree and
cuantitative datn. The instromests used in colecting data
wen: o nticnale appraisal of gional book of Readistic PEL
menls] developnem asd quesiomnres  dor ol e
EB=beore sl studeid mah book with Realistic PRL medel.
Demntitgive datn were ohinned from the reailis of he
assesement shest @ experine wnd by exgers, while the
cpaliaee datp are i ihe ferm of ingai el pdice previded
by Enpems dor e perfect product development that will ke
produced. Al ingmoments wad oane valid - instrurmests
dproduct mamen coneelation i) > 33 and have high
reliability end good [Alpha Cronchach salue amld Indes
Camelation I.'nrﬁl.'i:nl[ll.'l":h- 06k Complelr instrment
rend resulis are seen in Tabde 11
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ampricaticon  poremiapes,  with  onderonce w0 e
guabiative icporimiivs pecoacling 45 Ackusio [17] is
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1. EESULTS AND [MECUSS TG
A, Moy

| Prebiminary Stoge

Baseid o e rescsand Tramework, tlie prelimingy sage
of self evalimtion i carricl oo o the things fiat mast e
abizms] 1o devzlop the research prosdoce, ab collecting a
vangly  of  inforoetion  including  stdent conditions,
cumcdliin aid Eenlng wols currcssly i use by asslysing
the mbormaton  collecied ¢ Brmubbing  sational
developmnent of Realisvic Model PRL d) formelaing produs
ihzsbgm Framcaaik, Basal on ihe aomivigles amlemakey o this
preliomimary siage, i was deciced v selec maimis maienal
SME 1o he deveioped.

2. Develspment vivd Prosyping Stage

1G] is dome

The designing procss of e develaps
i ?‘I it annde]

by grototyping. he deselopiests of FEL
proviscts are s Tollows:

a. The Farst Prowaype

The result of Ge Poxdect  Desciplaon kool
scvommodage the (kings required a4 the inrodectiom stage.
B iidillslony, since e muabel fe dewedoped the reguisensnes /
definitione of e eaming model muss b mer B this
protedype, three developed preducts are prodoced: &) a
realsie PBL madel raconal ook, Dy icacher maihemsics
bossk Jor muerix maerial. and o sudent methe matics bock
malnin masermal,

Il .EHI:IEH Badidn

Astumicrs da Bocio Devears; Foba oo o Aannstee Resoroh, ol {78

Fapen mlvice for the firs) protoaspe s simed a0 the over
al euch developed procuot book (sull siogpleh. T e miionad
ok the model = sigpesied dal the Seps m e syeigs. of
leaming are mare dotailed and the laynd of wach 15 madke
mene anderhy. The symlax of prototype T conbe seen in Table
W

In the macker's beok, it & sdvisable 1o package the
Teaauing by ImiihBing @ walal Temndation of knowloudge T, @
il makes cisier 0 baild op e imowledee on @ entil B
reaches the formmal  meehematical stape | Besberg-Fosmal
Ml mautisp, Tne camngle et can e oo is o Figee [

Fgvre |, Bl oo d e ovmmiogst of (he e in

O the vibe lsexl, m ihe sladonts” bk, lewrmng objocbives
are recommendad. mone operabonal os wel 2x some af the
comiend of the problem made simpler. Lesming abjectives
urimen om e soudents” ok selaisd w de ormmidaion of
Inclicatirs of compesesce . schicvemen that moss oontin
cperationil weshs temn reflect somiul behavios. An esnmpls
cull b seenin Taole 1Y
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All - suggesaons and  improvemess  fom expens,
leaclers are pecepiol By e aghare foonevise the prodici
excepd 80wkl an example of prohlem solving af the
beginzing al the lessm as il contradicts the principle of
ileveloping e FBL meulistic mmdel i sell, swhere leamming
bepging with susdents solving probklene.
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The pesul of the revised Sinak Realigic PEL Model can be
seen in Table Wi

I Secomd Frodoty pe
1] Descripliom
‘The fina revised promtype produced a second peotobype.

The scond protatype of all produ@fJosts hes changed with
the new book cover. Cne esample cim be sem in Figore &

s B, LA AR

URTTM, DL
FIFss FIEL SEIITT FR

-._n: s -
.

L4

P

Fgre 1. Mobenare ek oover hefiee and szt he revivie

In the rmioml hood. the svntax leamdng model i alen
crenied more detni] wid o srong theonencd ratiorale; the
lipuost oo nhee wwtionel meede] book bes sl beon e
ienlurly, Descripstion of acivitks in the wesher’s book has
been made more detiled with be porpose of leaming mone
uperaticaal. Some of ge problems in the coabest of the
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prahlems in wacher boods aml shudens braoks bave also been
simpli fedl,

TABLE ¥

-'iH'u- Al

11 s E

Rt Foobilah: Prescibilin

R virw ng P Csen e pesled i s e

Fhiges 2:

Undgremdng ard Froblem Seleing

iTivwduai - givvs widends an ogqestisdly 0 ddidesuseal e
_Fulhul'-':.. iy il il oead lnl.lF-u'I

[T —en

Eorvr Parmmmen Syraas o B na s PEL Mo

e

oy
Adeai iR

P ding hielp o nesded)
|4 Fisns 4

Peveamang o vk and Raileciiog

Imr!m_ur the maubin of problon slving ad rdlecdom )
Fhaeos

Tty i ki ledges sl the ot

Ty and siiden 16 teadsar the oisioss)

i h Flisea

| Fdlire-up

Teatwry give wome Hpfise fopdbeckss

T Plises 7:

Clozag Healmion
flEnxang, esuammp pocdscwc ol miones = el as

Alieng ep lea g

X

2y Expert Reviow

[ this: secoed peosatype. she comections from she experts
wre ol y i wnme Sy, A coo i e selsetion ol ramnone-
sandard wanks. Al ths stope the expers paovade o
cuantitative asmssment of the vty of the product. The
mresentation of das summary of validstion resalis on each
priduet can beasea in Tabde W, W s 13
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| Irypais of Comparices 4l F Al W alid

I the Table %I 0 can be seen thal ihe expen’s

assesamed of all mpects of the ralow] ook of leaming
mailel comadding of, mbonal model  development  and

suppaning dheiry, syamx kaming, soclal syseans suppon
sy and e afler comvertind o peeentape foeme Tes
in tee renge 506 w86 6TE mecpnied in ralid crikena
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The averpe capem oo ol malhomatics wemcher's ok
il mmpects = ol i A 35 T dhe gverape seoro = cnpverted
I percemage Forme it lays in the mnge 5096 i BG.ATS
whese interpretition of valxhity orieris izcluded in the valid
CARERTY

TABLE X Exmer Assrsansy of STt Mamesanes BoGke
Wi BEALIETE PIEL Mo
A
Aol of N oo j::.: - Criberin
~ Sovre !
1 Cupents Frasihility |
e Tse Saiakilny  of e
Mmerei!l Vescrigys wuh R [t YWalid
Basic  Cimpetmict  and
Srowlaid Chorgstoni o
ki T X 1
o I manasiliy o dw
Bacrul Deacrminm widy
Heglivk "I, Mok | i K24 Yalid |
Al S pywcset g Bl dresial i kd valid
I Prisuling Aspaits |
Farusernsil Ly g | vana |
b Taching P'm |
e L33 Bia? | valig
= Canmplazrion aE LH] Wery
Wl
X i AR LS
e The Suachaly of ilc 442 ] Saliad
lmpusge  usal  wih
-
h Crmmmma e ii? R | walia
. Seguoroe s oad Wems d i walid
& Giraphis Agpech
& Bubw sz Li3 (R3] valid
b sbasech e | kA | valid
o Contonts dosign 17 wi | vaia

The awssmen of the capeds on e slwlen's
Ml pics sk, o) oll aapesis povenad By Lhe gradine
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mober b e the wnliding aspect (withovalil and highdy velid
crigeriap. Speciically for grading the aswessment of the
Fverkge presentagion by the expen judgment = wilkin i
criferion vary walid (BO%)

The avcrape validity of all theee Fealsne PRL Muxlcl
madels can ke seen in Figure 3

Craph of the validity Aealictic PRL

Muodel
e .|r!1|r-! 1 Temtmr'oEsos I fiac

| rws mg Wewind

Fipuee ¥ Aveprze Valsfey of Reabadic PRL Model' s Prodkict

Frizs e pictuse, ol con be seen ghal i aveage, the solididy
villee of rational book model, 1 slighly higher than the
vibwe of the validsty of leacher's bsok and stodent’s math
ok wilth Realistic. FEL Muwdel and all ilee lics witluin
viilid orateris rokge

B (ssiss

18] arpees thal walldiry aspeces @i cleady eoogningd
afier neting the Tallowing answers (11 T the meadel h:;iwlnn
(SR Hmwlnig: l:’:l..ll'll.l.'-lll-"l'l:l]:inlll..!l"'. and (21 Adre 1le
Insstrues il Maderml components conmstently insernctive Iy
conmected (comimect validineh. It has besn mode by gix
schalars on the Realistic PBL ModeL, fosir of them are the
lezming meternl expens (subgect maier) on suibensiscs,
cmi of them de Lhe exped of indructional fechiakpy, and
amdher ane is o lnguist, The six schiolirs recoomend thres
poists: | Realisie PBL Model Ratonole Book, 1) The
Muibemubc: Trachern Book of Reohsie PEL Modsl, 35iha
Realistic PEL Model Stedests” Book  ore cabegorized os
vaalil with meens percentape 85, 955, 8444% R4 A1VE 117)

Iyt o conends, the Bealistic PR Model i based on
the logiial o racemal dheorices demanding the noal for the
Insractiomnl Mockel Developmend O of them 5 [1%)
stale tlud Instruction Muods] @y the guidelings Dor bl the
Instruc tioen designaers and geachers in ammanging their leaming
achvitiex that can be helpfud in finciag the ndommdios, iden.
skills, the way of Lhinking ond expressing the idea. The PBL
Bealistic Model tha las in a panicular comexi as siggesed
by ihe Tl mn Educalicn Bogedabiens ro. X2, 2006 sl
o 222016,

The prohlems dheractenstics'nmath lest ifems @aven in
this medel & dealt with realistic, comexiual and e familiar
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with stielards . compelence: & e competenoies,
presemtulion oF good and complete mesterials, the appropriat:
language agpects  which suilable e sudems progriss,
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