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Abstract.Thisresearch aimsto develop a mathematicsinstructionalmodelbased realistic
mathematicseducation(RME)topromotestudents'problem-solvingabilities.Thedesignresearch
usedPlompmodels,whichconsistsofpreliminaryphase,developmentorproto-typingphaseand
assessmentphase.Atthisstudy,onlythefirsttwophasesconducted.Thefirstphase,apreliminary
investigation,carriedoutwithaliteraturestudytoexaminethetheory-basedinstructionallearning
RMEmodel,characteristicsoflearners,learningmanagementdescriptionsbyjuniorhighschool
mathematicsteacherandrelevantresearch.Thedevelopmentphaseisdonebydevelopingadraft
model(anearlyprototypemodel)thatconsistsofthesyntax,thesocialsystem,theprincipleof
reaction,supportsystems,andtheimpactandeffectsofinstructionalsupport.Earlyprototypemodel
containadraftmodel,lessonplans,worksheets,andassessments.Tesssmerformativeevaluation
modelusedtorevisethemodel.Inthisstudyonlyphaseofonetooneevaluationconducted.Inthe
ppreliminaryphasehasproduced a theory-based learning RME model,a description ofthe
characteristicsoflearnersingradeVIIIJuniorHighSchoolPadangandthedescriptionofteacher
teachingintheclassroom.Theresultshowedthatmoststudentswerestillnotbeabletosolvethe
non-routineproblem.Teachersdidnotoptimallyfacilitatestudentstodevelopproblem-solvingskills
ofstudents.Itwasrecommendedthatthemodelcanbeappliedintheclassroom.
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INTRODUCTION

Indonesian government

attempts to perform a variety of

programstoimproveeducationquality

by removing various government

regulationsandtheregulationasa

reference for implementation of

educationatalllevelsofeducation.In

2013 the Minister of National

EducationissuedtheRegulationonthe
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Content Standards Education Unit,

CompetencyStandards,theStandards

ofLearningProcess,andassessment

standards.
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Effortshave been made bythe
government as described above in
improvingthequalityofeducationhasnot
figuredsatisfactoryeducationinparticular
areasofWestSumatra.Someindicators
thatreinforcethisargumentcanbeseen
from theachievementsoftheNational
Examinationeveryyear.Thelowqualityof
secondaryschooleducationachievement
isalsoevidentfromtheresultsofthePre
UNtothelevelofWestSumatraProvince.
Pre-examinationoftheresultsof2009,
onlyabout20%ofhighschoolandjunior
highschoolstudentswhocanexceedthe
valueof5ormore(Musdi,2009).Soalso
in the Pre-Examination 2009 National
JuniormathematicallevelofPadang,the
percentage of correctly answered
questionsabouttheareaandperimeterof
aflatwakerespectivelyabout32% and
38%(WestSumatraProvincialEducation
Office).Thismeansthatthemajorityof
juniorhighschoolstudentsexperienced
an errorreply aboutthe matterthis
geometry.

On the otherhand,nota few
studentsviewmathematicsasadifficult
subject.Manystudentstrytoavoidthese
subjects.Thissituationisobviouslyvery
badforthedevelopmentofscienceand
technology because all the subjects
requiremathematicsasadevice(device
subject). Therefore, changes in the
processoflearningmathfunandtouches
ofeverydaylifeshouldbeatoppriority.
AccordingtoVandeHenvel-Panhuizen
(2000),whenchildrenlearnmathematics
apartfromtheexperienceoftheirdailylife,
thechildwillquicklyforgetandcannot
applymathematics.

Basedontheaboveopinion,the
learningofmathematicsintheclassroom
shouldberelevant,namelytheneedfor
linkagesbetweenmathematicalconcepts

to everydayexperience ofchildren.In
addition,thenecessaryrelevancebetween
mathematicalconceptsthathavebeen
studiedchildrenwiththerealityoftheir
dailylivesorinotherfields.Tothatend,
the relevance ofmathematicslearning
shouldtakeadvantageofthechildwhen
learningmathematics.

Oneofthelearningofmathematics
-oriented mathematics of everyday
experience and apply mathematics in
everyday life is Realistic Mathematics
Education(RME).Realisticmathematics
approachaccordancewiththechanging
learning paradigm, the paradigm of
teachingtotheparadigm oflearningora
paradigm shift teacher-dominated
instructiontotheparadigm ofstudent-
directedlearning).

Treffers (1991)states thatthe
mathematicalknowledgeofstudentscan
bedevelopedtheday-to-day.Indoingdaily
activities,which isarealproblem for
students,isexpectedtheycanbedirected
toreinventionsofmathematicalconcepts.
Thisisalso confirmedbyGravemeijer
(1994)thatanessentialpartoflearning
mathematics is doing mathematics
throughproblem-solvingactivitiesofdaily
life.AccordingtoFreudenthal(2002),so
the mathematicsisworth to humans,
mathematicsmustbeconnectedtoreality,
closetothechild,andrelevanttothe
community.Thus students willlearn
mathematicsifthemathematicslearning
startsfrom theeverydayenvironmentof
students so that the impression of
abstractmathematicstostudentscanbe
avoided.ItisnecessaryforRME-based
learningdevicethatiseasytounderstand
mathstudents.

RME-basedlearningdeviceshave
to meet the aspect of validity,
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practicalities and effectiveness. The
validity of the design refers to the
developmentoflocallearningtheory(local
instructionaltheory)thatthedesignofthe
learningmaterialmustbeinaccordance
withtheinstructionsofRME.Practicalities
referringtoanswerthequestion"whether
the RME materialcan be applied in
secondary schools",and effectiveness
referstothelevelofsuccesswhereRME
approachcanovercometheproblemsin
thelearningofmathematics,especially
geometryinjuniorhighschool.

Basedontheaboveexplanation,it
isnecessarytodevelopamathematical
modeloflearning based on realistic
mathematics education (Model RME)
capableoffacilitatingthedevelopment
potentialofthestudentsinunderstanding
mathematics.Therefore,theproblem of
thisresearchishowtheprocessandthe
results ofthe initialprototype design
Model-Based Learning Mathematics
Realistic Mathematics Education that
meets the aspectofvalidityand the
practicalities?Thepurposeofthisstudy
produce initialprototypes Model-Based
LearningRealisticMathematicsEducation
(RME)thatmeets valid and practical
through a process of development.
Meanwhile,thespecificobjectivesofthis
studyare:

1.Generate a RME-based
mathematicalinstructionalmodel
topromotetheabilityofjuniorhigh
school students' mathematical
problem solvinggradeVIIIJunior
HighSchoolPadang.

2.Generateainstructionaldevicethat
isvalidandpracticaltoapplythe
RMEmodels.

Basedonthebackgroundabove,
the research questions are:How the
process and outcomes RME-based
mathematics instructionalmodelthat

meets the aspect of validity and
practicalities to improve students'
problem-solvingskills

METHOD

This research is developmental
research,whichisconductingresearchon
thedevelopmentofa productthatis
describedandevaluated.Theproductisa
RME-based mathematical instructional
modelthatmeets valid and practical
aspect.Therefore,thediscussionfocused
onthreeissues,namelytheRMEModel
development,method development of
instructional devices and methods
developmentresearch instruments are
carriedoutsimultaneously.Phasesare
takenindevelopingtheModelRMEfollow
thephasesofdevelopmentofageneral
modelofsolvingeducationalproblems
raisedbyPlomp(2013)whichhasbeen
modifiedbyincorporatingelementsofthe
learningmodelproposedbyJoice,Weil
andShower(1992)andqualitycriteria
productsbyNieveen(1999)conductedin
threephasesofdevelopment:Phase-1
Preliminary Investigation, Fae-2
developmentandprototypephase,and
Phase-3assessment..Thefinalresultsof
thisstudyintheformofadraftmodelof
teaching and learning devices (early
prototype) consisting of instructional
designplan,StudentActivityWorksheet
(SAW), and problem solving skills
assessmentform.Phasesthathavebeen
passedtoachievethefinalresultsare:

1.Thepreliminaryinvestigationisastage
that needs analysis or needs
assessmentbyapplyingtheprincipleof
front-endanalysis.Studiesconductedis
literature study and descriptive-
qualitative to identify and assess
against(1)thetheoryoflearningmodel,
(2)thetheoryofRealisticMathematics
Education (RME),(3)the results of
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relevantresearch,(4)thecharacteristics
and level of development student
thinking,and(5)analysisofthematerial.
Descriptive-qualitativeresearchdoneby
observation and interviews with
teachers to determine the
characteristicsofstudentthinkingand
learningintheclassroom management
overviewassociatedwithRME.

2.Prototypeanddevelopmentphasesaim
todesignsolutionsofproblemsabout
learningmodelthathasbeendefinedin
the initial investigation. Studies
conducted descriptively aims to:(1)
drawuptheoutlinesoftheelementsof
thelearningmodelwhichconsistsof(a)
syntax,(b)socialsystems,(c)the
principleofreaction,(d)supportsystem,
and(e)theimpactofinstructionaland
accompaniment,(2)drawupanoutline
ofthetheoreticalfoundationdesigned
models,and(3)developingguidelinesof
thelearningmodel.Thisstageisthe
designandconstructionphaseinthe
form ofadraft(earlyprototypeModel
RME) model of learning and
instructional devices (lesson plans,
worksheets,andassessments).Studies
conducted by the theoretical and
empiricalanalysistoseelegibilitydraft
modeland suitability needs ofthe
teachers.Theactivitiescarriedoutby
discussionsbetweenresearchersand
teachersaswellasthevalidator.

3.AssessmentPhaseisdonetomeetthe
practicalitiesandeffectivenessaspects
ofRMEmodels.Inthisstudy,onlytothe
practicalitiestobedone

Formativeevaluationusedbytheexpert
validationandevaluationofone-one.

RESEARCHFINDINGSANDDISCUSSION

Fase-1:Thepreliminaryinvestigation

From the results ofthe initial
investigation of the currentstate of
mathematicstomathematicsteacherat4
Secondary High School, obtained
informationas:a).Learningmathematics
by teachers in the classroom is not
applyingmathematicseducationrealistic
bothintermsofproductsandprocesses,
b)Thereisstillasmallpercentageof
teacherswhousecontextualproblemsin
initiatingthelearningprocessgeometry,c)
inthelearningdeviceusedisalsonot
focused on aspects of mathematics
horizontalandverticalinunderstanding
mathematicalobjects,d)there is no
process of reinvention towards
understandingtheformulaandproperties
ofmathematicsbecauseteacherstendto
provideformulaandpropertieswithout
priorprocessofreinvention,e)theteacher
has notfamiliarize students to learn
cooperatively that raises interaction
amongstudentsinthelearningprocessof
geometry.

Basedontheresultsoftheinitial
investigation revealed theexistenceof
RME-based mathematics instruction
demandsthatcanprovideservicestothe
student to learn math with fun in
understandingtheconceptsandprinciples
ofmathematics.Inthisstudy,thematerial
subject geometry surface area and
volumefigureswiththeflatside).This
fact suggests need application-based
learningmodelgeometrythatmeetsvalid
and,practical.Inthisstudyonlythetwo
firstphasebedone.Theoutputofthis
initialphaseoftheinvestigationisthe
resultofthestudyofthetheoryoflearning
models,theoriesRME,learningobjectives,
andjuniorhighschoolgeometrygradeVIII



EdwinMusdi,MathematicsInstructionalModelBasedonRealisticMathematics….|70

©2016byAl-Ta'limJournalAllrightreserved.Thisworkislicensedunder(CC-BY-SA)

material.

Fase-2: Prototypeand Development
Phase

Theresultsofthedevelopmentin
thisphase in the form ofpreliminary
designthatincludesthreeways,namely(1)
thepreliminarydraftModelRME,(2)the
preliminarydesignofthelearningdevice
accordingModelRME,and(3)theresults
ofthedesignofinstrumentsthatwillbe
used to obtain data required in the
developmentprocess.An initialdraft
produced RME models includes (a)
Introduction(b)Rational,(c)Supporting
theories,(d)CharacteristicsModelRME
and(e)ImplementationGuidelinesModel
RME. Rational development of RME
modelsincludesthingsbecomeamajor
considerationorgroundingimportanceof
the development of geometry-based
learning model realistic mathematics
education.

Inaddition,theplanning models
also elaborated on the need to be
preparedforlearningtotakeplaceRME
modelsarepracticalandeffective.Such
devices,amongothers,are(a)Lesson
Plan,(b) Worksheet (c).Assessment
sheet,and(d)MeansortheDevicesof
Learning.Sectionontheimplementation
ofthestudyincluded thesyntaxthat
consistsoffivephases,namely:Phase-1
Orientation Learning,Group Discussion
Phase2,Phase3DiscussionClass,Phase
4andPhase5IntegrationEvaluation.

Herearetheresultsofthedesignofthe
modelisdescribedinitscomponents.

TheoreticalofRMEModel

RME-basedmathematicalmodelof
learningisalearningmodelwiththegoal
ofserving the learning and teaching
materials based on the mathematical

problem ofeverydaylifeofstudentsas
wellas itprovides an opportunityto
rediscover (reinvent) concepts of
mathematics under the guidance of
teachers.Thismodelisbasedonfive
maintheories,namely(1)TheoryRME(2)
Piaget'stheory,(3)TheoryVygotski,and
(4)Theory ofBruner.In addition to
supportitare also supported bythe
resultsofrelevantresearch.

An outline ofthe RME theory
explainsthattheprincipleofthelearning
process in the RME is to encourage
students to explore the role of
mathematical ideas so that the
mathematicalabilityofstudentsincreased.
Jones,Thornton,andNisbet(2002:133)
statesRMEallowsstudentstofollowthe
mathematicscurriculum thatisrichin
ideasmathematicalstrong.Thestrength
is mainlydue to the phenomenon of
didactic principles in RME linking
contextualproblemswithmaththathelps
students in developing mathematical
knowledge(Presmeg,2002:295).

Treffers (1991)states thatthe
mathematicalknowledgeofstudentscan
bedevelopeddaily.Indoingdailyactivities,
whichisarealproblem forstudents,is
expected they can be directed to
rediscover(reinventions)ofmathematical
concepts.This is also confirmed by
Gravemeijer(1994)thatanessentialpart
of learning mathematics is doing
mathematics through problem-solving
activities of daily life.According to
Freudenthal(1991),sothemathisworth
to humans, mathematics must be
connectedtoreality,closetothechild,and
relevanttothecommunity.Thusstudents
willlearnmathifthemathlearningstarts
from the everyday environment of
students so that the impression of
abstractmathematicstostudentscanbe
avoided.

Mcnair (2000) states that



71|Volume23,Number1,February,2016,Page65-77

©2016byAl-Ta'limJournalAllrightreserved.Thisworkislicensedunder(CC-BY-SA)

mathematics teaching approach that
focusesonthemathematicalrelationto
studentlifehasthepotentialtoimprove
studentachievementin the study of
mathematics.AccordingtoVandeHenvel
-Panhuizen(2000),whenchildrenlearn
mathematics separate from theirdaily
experiencethatthechildwillquicklyforget
and cannot apply the principle of
mathematics. The above opinion is
supportedbyBoaler(1997)thatconnects
betweentheworldofeverydaylifeandthe
worldofmathematicsisessentialinthe
learningofmathematics.Thereasonis
thatmathematicsisseenstudentsduring
thisabstractandformalcanseem more
concrete if learners can associate
mathematicsmaterialwiththeireveryday
experience. 

Gravemeijer(1994)statesthereare
three main principles of realistic
mathematicseducation,namelya)guided
discovery and progressively (guided
reinvention and progressive
mathematization);b)thephenomenonof
learning(didacticalphenomenology);and
c)an independentdevelopmentmodel
(self-developedmodel),asfollows

GuidedReinvention and Progressive
Mathematization.

Thisprinciplestatesthatstudents
should be given the opportunity to
experienceaprocessthatissimilartothe
reality ofhow mathematics is found
(Gravemeijer, 1999). This principle
assumesthatknowledgecannotbetaught
(transmitted)bytheteacher,butitcan
onlybebuilt(constructed)bythelearner.
AccordingtoJaworski(1995),teachers
mustgivestudentstheopportunitytogain
knowledgeofself-constructed(knowledge
constructions) by the students
themselvessothatheisabletoaccount

forsuchknowledge.

DeLange(1987)mentionssome
activities that includes a horizontal
component,namely:(1)identifying the
specificmathematicsinageneralcontext,
(2)schematizing,(3)formulating and
visualizingaproblemindifferentways,(4)
discovering relations, (5) discovering
regularities,(6)recognizing isomorphic
aspects in different problems, (7)
transferringarealworldproblem toa
mathematicalproblem,(8)transferringa
real world problem to a known
mathematicalmodel.

Ontheotherhand,verticalmathis
mathematicsstudentscompletedformof
formalorinformalusingtheconcepts,
operations,and procedures applicable
mathematics. Some activities that
includes mathematics vertical is as
follows(DeLange,1987):(1)representing
a relation in a formula,(2)providing
regularities,(3)refining and adjusting
models,(4)usingdifferentmodels,(5)
combining and integrating models,(6)
formulatinganewmathematicalconcept,
(7)generalizing.

DidacticalPhenomenology

Principlephenomenonemphasizes
the importance of learning about
contextualtointroducemathconceptsto
students.Thisprincipleshouldconsider
twoobjectives,namely:(1)theapplication
ofconformityinthecontextofteaching
and(2)thesuitabilityofanimpactinthe
process of rediscovery (reinvention),
shapesandmathematicalmodelsofthe
contextualmatter.

Self-developedModel

AccordingGravemeijer(1994),the
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principleofself-developmentmodels(self
-developedmodels)servestobridgethe
gapbetweenknowledgeofmathematics
isnotformalandformalmathematicsof
thestudents.Studentsdevelopthemodel
usingmathematicalmodels(formaland
informal)thathasbeenknowntosolve
problemscontextualoftherealsituation
(real)well-known student,laterfound
"modelof"(modelsof)intheform of
informaland then followed byfind a
modelintheformofformalandeventually
get in the form of problem-solving
standard mathematical knowledge.
Gravemeijer(1994)refertothisprocess
asatransitionfrom amodel-oftomodel
for.Afterthistransitionmodelscanbe
used as a model of mathematical
reasoning (mathematical reasoning).
Treffers (1987)propose a modelthat
appearsintheRME.Withindependent
developmentmodelstudentslearnmath
throughaseriesofmathematicalinformal
and slowly headed to the formal
mathematics beginning with the
completionofthecontextualproblemsof
therealsituation(real)whicharestudents.
Thus,accordingtoTrefferstherearefour
phases through which students in
mathematics,namelytherealsituation,
themodeloftheproblem,mathematical
modelsandformalform.

AnoutlineofVygotsky'stheoryis
explainedasfollowsBell[2]:(a)theuseof
symbolsobtainedbystudentsinsolving
problemsthroughsocialinteraction.Every
functionintheculturaldevelopmentofthe
studentslookedatthesociallevelandthe
individuallevel;betweenpeopleandin
children. For that to happen social
interactioninsolvingtheproblemneedsto
becreatedandfiledgroupsthatallow
studentstoshareknowledgeandstrategy.
Thegroupshouldnotbetoolarge(2-3
members) with heterogeneous
capabilities.Thegroup'sobjectiveisto
transform theconceptsofspontaneous
child through scientific counterpart

(scientificcounterparts).(b)Development
ofknowledgerequirestheinterventionof
adultsinchildren'sthinking.Withoutthe
mediationofsymbolic,thinkingstudents
willbeatalow level.Zoneofproximal
development (zone of proximal
development)isanareabetweenthelevel
ofactualdevelopmentasdeterminedby
problemsolvingindependentandthelevel
ofpotentialdevelopmentasdetermined
through problem solving under the
guidanceofanadultorincollaboration
withmorecouplesarecapable

Basedontheinformationinthis
sectioncanbeconcludedthatthereare
three main principles in realistic
mathematics education, namely: (1)
guided discovery and mathematization
progressively, (2) didactical
phenomenology;and (3)self-developed
model.Thesethreeprinciplesform the
basisofrealisticmathematicslearning
materials.

An outline ofVygotsky's theory is
explained as follows:(a)the use of
symbolsobtainedbystudentsinsolving
problemsthroughsocialinteraction.Every
functionintheculturaldevelopmentofthe
studentslookedatthesociallevelandthe
individuallevel;between people (inter-
psychology)andinchildren(psychology).
Forthatsituation,socialinteractionin
solvingtheproblem needstobecreated
andfiledgroupsthatallow studentsto
shareknowledgeandstrategy.Thegroup
shouldnotbetoolarge(2-3members)
with heterogeneous capabilities. The
group's objective is to transform the
conceptsofspontaneouschildthrough
scientific counterpart (scientific
counterparts). (b) Development of
knowledge requiresthe intervention of
adultsinchildren'sthinking.Withoutthe
mediationofsymbolic,thinkingstudents
willbeatalow level.Zoneofproximal
development (zone of proximal
development)isanareabetweenthelevel
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ofactualdevelopmentasdeterminedby
problemsolvingindependentandthelevel
ofpotentialdevelopmentasdetermined
through problem solving under the
guidanceofanadultorincollaboration
withmorecouplesareable(capable)

Basedonsuchaviewmeansthatthe
taskofsolvingtheproblemaswellasthe
filingoftheproblem canbeaform of
interventiononthethinkingofthechild,so
thechild untilitreachesthelevelof
potentialdevelopment.(c) use ideas
Bruner Vygotsky like scaffolding
(supporting)toexplainhow theteacher
andthespousewhoisabletodirect
studentsto help them understand the
levelofunderstandingfurther.Instudying
theroleofteachers,adults,orpeersto
helpbringtheknowledgeofthechildata
higherlevel.Thiscanbedonebyproviding
acantilever(scaffolds)thatarenolonger
neededbythechildafterthelearning
process is completed.Problem-solving
skills and creative thinking is the
knowledgethatlaterrequiredwhilestillin
schoolorafterschoolisover.Tasksas
wellasthesubmissionofproblemsolving
intheclassroom canbeacrutchchild
reachesthelevelofproblem-solvingskills
arehigher.

Theresultsofthedesignoftheseare
describedasfollows.

PreliminarydraftModelRME

An initial draft RME models
produced isa bookthatcontains(a)
Rational,(b)Supportingtheories,and(c)
Implementation GuidelinesModelRME.
RationaldevelopmentofRME models
include things become a major
considerationorgroundingimportanceof
the development of geometry-based
learning model realistic mathematics

education

Inthissectionarealsodiscussed
supporting the theory that discuss
relevanttheories,namely(a)Thebasic
ideaRME(b)PrinciplesoflearningRME(c)
theories oflearning supportand (d)
modelsoflearning.Adiscussionofthe
RMEmodelsincludeadiscussionofthe
basic concepts RME models,
characteristics of the RME models,
componentmodelsandassessmentof
learningbasedRMEmodels.

Inaddition,theplanningmodels
also elaborated on the need to be
preparedforlearningtotakeplaceRME
modelsarepracticalandeffective.The
devices,amongothersare;(a)Learning
Implementation Plan, (b) Student
Worksheet(c).Assessmentsheet,and(d)
MeansortheDevicesofLearning.While
thesectionontheimplementationofthe
study included the implementation of
syntaxconsistsoffivephases,namely:
Phase-1 Orientation Learning, Group
DiscussionPhase2,Phase3Discussion
Class,Phase4andPhase5Integration
Evaluation.

DesignofEarlyLearningDevice

Devicesdesignedlearningincludes
(a)Learning Implementation Plan,(b)
StudentWorksheet(c)TheAssessment
and(d)aids/learningaids.Inthisphase
weresuccessfullydesignedbasedonthe
phaseinRMEmodels,thatis reaction
principle,socialsystems,andtheimpact
ofinstructionalandaccompanist.Lesson
Plan(LP)includesaspects(a)Standards
ofCompetence(b)Basiccompetencies(c)
AchievementIndicatorsCompetence,(d)
Learning Objectives, (e) Teaching
Materials (f)Method ofLearning (g)
DevicesandLearningResources,and(h)
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assessment.ThematerialonthisRPPis
circumference/areaofatriangleanda
rectangle.

Worksheet, Sheets and
Assessment device/learning aids are
adjustedbythenumberofmeetingsand
LessonPlan.Presentationstylealsodid
notpresenttheconceptsandprinciplesof
mathematicsindetail,butitismadein
suchawaysoastoguidethestudentsto
construct their own concepts and
principleslearned

ResearchInstruments

Toobtaindataabouttheprocess
andresultsofthedevelopmentmodeland
its RME devices appropriate learning,
preparedinstrumentstotestthevalidity,
practicality and effectiveness ofRME
modelsthatincludethreekinds,namely
the validity of the instrument, the
instrumentpracticalityandeffectiveness
oftheinstrument.

Instrumentsofvalidityresultingin
the design phase are aspects of
assessmentandindicatorseveryaspect
relatedto(1)FormatAssessmentModel
RME,(2)SheetAssessmentFeasibility
ApplicationModelRME,(3)Validationof
RMEModel,(4)formatValidationStudent
Questionnaireresponse,and(5)format
ValidationAssessmentSheet.

Instrumentsdesignedpracticality
successfulinthisphase,includesheetsof
observations,namely:(1) Observation
SheetModelRMEimplementation,and(2)
Observation Sheet implementation
LearningImplementationPlan.

The effectiveness of the
instruments designed in this phase
include: (1) Student Activity Sheet
Observation, (2) Observation Sheet
CapabilityTeachersManageLearning,(3)
StudentResponseQuestionnaire,and(4)

SheetLearning OutcomesAssessment.
Thedesignoftheinstrumentsmentioned
abovehasinstructionsandfillthewhole
instrument.Aspectsofthecontentare
basedonthetheoriesthatsupportthe
objectsthatwillberevealedthroughthe
instrument.

TheresultsobtainedinPhase1
and2furtherdirectedtoarrange/realize
themorematuremodelsandtheirRME
devices appropriate learning and
instruments are needed.The products
obtainedinthisphaseinclude(1)Book
ModelRME,(2)devicesthatconform to
themodeloflearningRME,and(3)the
instruments validity, practicality, and
effectiveness of RME models. This
productisnamedPrototype-1(ModelRME,
devices and instruments).Description
Prototype-1 (ModelRME,devices,and
instruments)astheresultsobtainedinthe
developmentphase ofrealization was
statedasfollows.

DescriptionofRMEModel

RME-based mathematics
instructionalmodelismadeintheformof
books.AgeneraldescriptionoftheModel
RMEisarefinementofthemodelhas
beendesignedinPhase-2whichcontains
fivemainparts,namely:(a)Introduction,
(b) Rational,(c) Theories Supporting
ModelRME,(d)Characteristics Model
RME,and(e)ImplementationGuidelines
forLearningModelRME

In the "Introduction" expressed
aboutthethingsthatneedtobeknownto
thereader,especiallymathteacherswho
areinterestedtoapplyRMEmodelsin
mathematics.The"Rational"containsthe
rationalefortheimportanceoftheModel
RME and in the "Theories Supporting
ModelRME"statedcoresrelevanttheory/
support ModelRME. These theories
include(1)BasicIdeaRME,(2)Principles
ofLearningRME,(4)thetheoryofPiaget,
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(5)Vygotsky'stheory,and(6)thetheoryof
Bruner.The"CharacteristicsModelRME"
presented RME Model components,
namely:(a)syntax,(b)SocialSystems,(c)
Principles of reaction,(d) Supporting
factors,and(e)ImpactInstructionaland
Accompaniment. Lastly on the
"Instructions RME Learning
ImplementationModel"putforwardthree
subsections,namely (a)Planning,(b)
ClassManagement,and(c)Operational
LearningModelRME.

DescriptionRMEInstructionalDevice

RMEinstructionaldevicesinclude;(1)
Thelessonplan,(2)StudentWorksheet,(3)
asesmentsheet(4)observation sheet.
Descriptionofthedevicesaredescribed
below.Learning Implementation Plan
producedcomprises(a)SubjectsIdentity,
(b) Competency Standards, (c)
CompetencyAchievementIndicators,(d)
Learning Objectives, (e) Teaching
Materials (f)Method ofLearning (g)
Devices and Resources Learning (h)
CompletionofLearning.Completenessof
learning or support facilities include
devicesthatareusedinteachingand
learning aids.These devices include:
StudentActivitySheetforeachlesson
plan.IndividualWorksheetandAdvanced
Exercisesheetforeachlessonplan

StudentWorksheetpreparedtoget
thesurfaceareaandvolumeformulas
geometrywithaflatsiderequiresthat
studentsundertakeaseriesofactivities
to discoverthese principles.So the
studentactivity in the LKS directing
students can construct their own
conceptsandprincipleslearned.

LearningActivities

Structuredlearningactivitiesbased
components Model RME, especially
syntax,reaction principle,and social
systems.Teacheractivitiesineachphase
focusedonhowteachersmembelajarkan
students byimplementing aspects of
RME.

Theprincipleadoptedinpreparing
thelearningactivitiesarestudent-directed
learningorstudent-orientedinstructions
thatcombinessometheoriessupporting
thismodel(thetheoryofconstructivism,
Vigotsky,Bruner,andBehavorisme).

In phase-3 has generated
Prototype ModelRME-1 consisting of
Model Book, Learning Devices and
Instruments.TheresultsofthePhase-4is
followedbyactivitiesModelRMEvalidity
test,validitytestdevices,andtestthe
validityofseveralrelated instruments.
Beforepresentingtheresultsoftesting
thevalidityofthemodelandthedevices
usedfirstpresentedtheresultsofthe
development of instruments like the
following.

ValidityandReliability

As alreadymentioned in the previous
phaseofrealization,thattheinstruments
which have been developed include
instrument validity, practicality, and
effectiveness. In this phaseis also
expressed generaloverview of these
instrumentsasfollows.

Instrumentvalidity

Validity instruments include:(1)
SheetAssessmentModelRME,(2)Sheet
ApplicationFeasibilityAssessmentModel
RME,and(3)Formatsvalidation.These
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instruments is modified from similar
instrumentsthathavebeendevelopedby
Darwis(2006),anddiscussedindividually
tothethreestudentsS3UNP.

Validationsheetisvalidatedbythe
validator4,comprisingtwolecturersand
twoteachersofmathematics.Aspects
assessedwere(1)manualvalidationor
assessment,(2)coverageisvalidated,and
(3)conformancevalidationpurposeswith
agrainvalidated.

All validators judge that the sheet
validation ofresearch instrumentsand
devicesoflearningaregoodandcanbe
usedwithslightrevisions.

Observationsheetactivitiesofstudents
andteachers'abilitytomanagelearning
validatedby2validatorwhichassess(1)
the clarity and enforceability of the
instructions,(2)thescopeofactivityof
students and clarity ofeach type of
student activities, and (3) coverage
ativitasteachersandclarityofeachtype
ofactivityteacher.Allvalidatorsassess
good forallaspects assessed.One
validator gives the observation
assessmentsheetqualityisverygoodand
thevalidatorgivesagoodassessment.
ConclusionTheresultsofthevalidationis
observationsheetwasacceptedwithout
revision,andthereforecanbeused.

Studentquestionnaire responses
ontheactivitiesoftheRMEmodelsare
validated by 2 valuators. Aspects
assessed include: aspects of the
instructions,grainsconformitywiththe
indicators,theaccuracyofthecontentof
the grain,and the precision of the
language.There24itemsquestionnaire
canbeusedandagreewithallaspects
assessed.Onevalidatorgivesexcellent
qualityassessmentquestionnaires and
onevalidatorgivesagoodassessment.
Two validators assessing the
questionnaire can be used without

revisionandaquestionnaireassessingthe
validatorcanbeusedtorevision.Based
ontheresultsoftheassessment,the
questionnairecanbeacceptedwithout
revision.Based on the results ofthe
validation,allquestionnaire items are
receivedandcanbeusedforresearch

PracticalityInstrument

Observationsheetsoftheimplementation
ofRMEmodelhasbeenvalidatedbytwo
experts,namelyfrom theDepartmentof
Mathematics Andalas Padang, and
Department of Mathematics, State
UniversityofPadang.Basedontheexpert
assessmentofthetwoinstrumentshave
fulfilledtherequirementsforuse.

EffectiveInstrument

Theeffectivenessoftheinstrument
include (a) The Problem Solving
Assessment, (b) Activity Student
ObservationSheet,(c)ObservationSheet
Capability Teachers Manage Learning
ModelRME,and(d)StudentResponse
Questionnaire.

Observation sheetstudentactivity
made to obtain one type of data
supportingtheeffectivenessoftheModel
RME.This instrument includes three
aspects,namelytheinstructions,thetypes
ofstudentactivity,andatabletorecord
thefrequencyofstudentactivityevery5
minutes.

Based on the results of the
assessment of the two validators
obtainedReliabilitycoefficientR=0.80
(This means itmeets the criteria of
reliabilityoftheinstrumentandcanbe
implemented.

Teacher Observation Sheet of
CapabilitytoManageLearningModelRME
made to obtain one type of data
supporting the effectiveness criteria
ModelRME.This instrumentcontains
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instructions,aspectsofteacherability,
andassessmentcolumn.Therearesix
componentsthatassessedtheabilityof
teachersanddistributedto32indicators.

Students’ResponsesonQuestionnaire.

Questionnaire responses of
studentsweremadetoobtainonetypeof
datasupportingtheeffectivenessofthe
ModelRME.Thisquestionnairecontains
instructions;theaspectsoflearningthat
becometheobjectofstudentresponses
and column response categories of
studentsconsistingof23indicators.

Assessment/ValidationModelRME

From the analysis ofthe data
obtained(a)ValueAveragetotalvalidity
ModelRMEobtainedbytheV=4.2.With
referencetocriterion(i)thevalidityofthe
RMEmodelscanbeconcludedthatthe
valueisincludedinthecategory"Valid"
(3.5<V<4.5).Sointermsoftheoverall
aspect,RMEmodelsotherwisemeetthe
criteriaofvalidity.(b)Theaveragevalue
RMEvalidityModelforSupportingaspects
oftheories,aspects ofsyntax,social
system,andtheprincipleofthereactionis
withinthecategoryof"valid"(3.5<V<4.5).
Thus the elements ofeach ofthese
aspects have a connection with each
other.

Based on the above data,itcan be
concludedthattheModelRMEotherwise
supported bythe theories are strong.
Therefore,accordingtotheguidelinesthat
havebeenraisedabouttheactivitiesof
modelvalidation,modelRMEBookareina
validstate.

ValidationresultsLearningDevice

ThedevicesusedinthelearningRME

models are:(1)the lesson plan,(2)
StudentWorksheet,(3)SheetAssessment.

Basedonthevalidityofthecriteriathat
havebeenraised,itcanbeconcludedthat
thedevicesmentionedaboveareincluded
inthecategoryof"valid".Nevertheless,in
particulartherearecertainaspectsof
those devices according validatornot
meetthecriteriaofvalidity,namely:(a)For
thelessonplanatthemeetingI,II,III,IV,
andVaspectoftimelinessineveryphase
yetproportionateandnotvisiblephaseof
RME,(b)FortheStudentWorksheetIand
IIhavenotseenactivity-basedactivities
andworksheetsIII,andIVaspectsofthe
organizationhavenotbeensystematic.
Workspace to write answers the
worksheets is too small.The use of
cardboardtomakeaflatwakeisnot
describedindetailontheworksheet.,

Afterworksheethasvalidatedbythe
expertthen implemented one to one
evaluation to see the practicality of
worksheet.Itawardedtothreestudents
whoworkinpersonindividually.Three
studentswererepresentingagroupof
studentsofhigh,mediumandlow.

Thenextstep,ModelRMEalongwith
devices and instruments are declared
valid,namely(1)totestthemodel,(2)
analyzingthetestresults,and(3)make
revisionsbased on theresultsofthe
analysis.

Mathematicslearningmodelhasbeen
validated by the three validators
consisting of two lecturers from
universitiesandoneteacheringradeVIII
SMP.After an improvement on the
suggestion validatorthen instructional
model(consisting oflearning models,
learningdevicesandteachingaids)math-
basedRMEdeclaredvalid.Furthermore,
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the one-to-one evaluation of three
studentsisconductedineachSMPN13
and SMPN 11 Padang.Students are
excited and interested in studying the
surfaceareaandvolumeofaflatsurface
ononetooneevaluationphase.Thisis
because the learning begins with
contextual issues and students to
manipulate objects in finding concrete
surface area and volume formulas
geometry.Studentsareactivelyinvolvedin
determining the surface geometry
formulas because there is a physical
activitythatstudentsgothroughbefore
finding the formula. Some of the
questionsthatarisefrom thestudents
whenfindingtheformulaisaboutmaking
thefinalconclusionofanysuchreinvent
activity.Basedonthequestionsofthe
students'studentworksheetissimplified
andstudentscanfindtheanswerwitha
littlehelpofateacher.

Theobservedresultsoftheresearch
thathasbeenpresentedshowsthatthe
approachcanmakestudentslearnmath
withfun.Thisisevidentfromtheactivities
ofstudents,suchas,infindingaformula
broadflatwakeusingcardboardthrough
interactions among students.This is
consistent with Vygotsky's theory of
learningproposedstatingthatthechild's
intellectualberkembangannyaencouraged
interaction among students. These
findingsreinforceandcomplementthe
findingsFauzan[5],Armanto[1],Hadi[10],
OhNam [14],Streefland[17]andSaragih
[16])thatconcludedtheapproachRME
increasesomemathskillssuchasthe
ability ofunderstanding fractions,the
abilityoflogicalthinking,mathematical
communication, positive attitudes
towards mathematics,problem solving
andachievementmotivation.Resultsof
thisstudyarealsoconsistentfindings
Tuan Anh Le [21]which has been
conducting research realistic
mathematics education in primary
schoolsinVietnam.

Manipulatingobjectsinfindingvolume
offigureswiththeflatsideisfavored
studentsbecausetheycanfindtheirown
formula ofthe volume using objects
aroundthestudents.Attheendofoneto
oneevaluationactivitiesthesestudents
feelhappytolearnmathbecausemathis
notasdifficultastheythink.

CONCLUSIONANDRECOMMENDATION

Theconclusionofthisstudyisthe
EarlyPrototypeDesignGeometry-Based
LearningModelRMEgeneratedafter(a)
Initialinvestigationphase,(b)thedesign
phase,and(c)theassessmentphase,
whichmeetthecriteriaofvalidityand
practicalities.This modelcomes with
lessonplansandstudentactivitysheet,.

(1)DraftInitialPrototypeModelRME
shouldbeusedasanalternativelearning
approach to improve students'
mathematicalproblem solving.Therefore,
theDepartmentofEducationthroughthe
MGMP Mathematics advised to
implementthemodelRMEishorizontally
inallsecondaryschools,2)ModelRME
supportstheupgradingofmathematical
problem solvingthroughtheuseofrich
context, the mathematical and
manufactureofdevices/mathematical
modelbystudentsown.Therefore,the
authors ofteaching materials realistic
mathematics learning should use
environmentalcontextthatisfamiliarwith
studentlifeandrichwithmathematical
conceptsinordertoexpeditetheprocess
ofmathematicalstudents.3)Forteachers
whowanttoapplytomaterialsothermath,
needtodeveloptheirowndevicesyou
needtopayattentiontothecomponents
oftheModelRMEandcharacteristicsof
thesubjectmatterthatwillbedeveloped,
4)ThetestmodeldevelopmentRMEis
limitedtothetopicoftriangles/rectangles
for students SMP.Accordingly,it is
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suggestedforfurtherresearchtoexamine
theeffectivenessandpracticalityofRME
models,both on the same topic or
differentandusingthesamecriteriaused
inthisstudyorothercriteria.
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