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Abstract

AccordingtoTIMSS2015andPISA2018reports,Indonesianstudents’knowledgeandskills
ofmathematicsarestillfarfrom adequatecomparetoothercountries.Therefore,theefforts
toimprovetheconditionneedtobedone,notjustbygovernmentbutalsoIndonesiansociety.
GerakanNasionalBerantasButaMatematika(GernasTastaka,2018)isonenewmovementin
Indonesiansocietythatshowsitsconcernandeffort.Thisbaselinestudyaimstodescribe
andanalyzethemathematicalcontentknowledgeof100elementaryteachersfrom Lampung
Utararegencythatjoinedtheworkshopofmathematicsteachingandlearningwhichwas
developedandfacilitatedbyteam from GernasTastaka.Theeight-questionmultiple-choice
pre-testcoversNumberandOperation,Measurement,DataAnalysis,andProbability.Each
questionisrelatedtospecificmathematicalcontentknowledgeandskillthataresupposed
tobemasteredbygrade6students.Thequantitativedescriptiveforeachquestionwas
conductedtogivemoredetailsonspecificmathematicalcontentknowledge.Theresult
displaysthatonly36%oftheparticipantscananswercorrectly50%ofthequestions.Thelow
competencyofteachersgivesimpacttotheirstudents’achievement.Itiscorrespondentwith
the data from Indonesian NationalAssessmentProgram (INAP,2012);mathematics
competencyofelementarystudentsinLampungprovinceisbelowIndonesiannationallevel.
Oneoftheteachers’competenciesistheirmasteryofcontentknowledge.Thisstudy
recommendsthatfuturedevelopmentalworkshops/program fortheparticipantsmustcover
allmathematicalcontentknowledgeandskillsofelementarylevel.Besidesthat,detaileddata
ofparticipantsshouldbeprovidedinordertoattainmorereliableanalysis.
Keywords:

INTRODUCTION

Comparetoothercountries,thelevelofIndonesianstudents’mathematicalknowledge
andskillisverylow.AccordingtoTIMSS2015report,Indonesiaisthe6th rankingfrom
bottom from total49participantcountries(Grade4students)andPISA2018,the7thranking
from bottom outoftotal79participantcountries(entities).Thisconditionneedstobe
improved,notjustbyIndonesian government,butalso Indonesian society,especially
educationalinstitutions,communities,andmovements.In2018,anew movementwas
initiatedbysomemathematicslecturersandteachersinIndonesia.ItsnameisGernas
Tastaka. GernasTastakaaimstoimprovetheachievementofIndonesianstudentsin
mathematicsthroughseveralprograms.Oneofthemajorprogramsisdesignedtoimprove
the qualityofmathematics teachers in facilitating students’mathematics leaning in
elementaryschools.Partoftheprogram isthedevelopmentandfacilitationofmathematics
workshopsforelementaryschoolteachers.Intheworkshop,teachersareassistedin
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enhancingtheirmathematicalcontentknowledgeandmathematicslearningstrategies.The
mathematicalcontentknowledgethatisplanned to beenhanced refersto thebasic
competencies ofmathematicalknowledge and skills which are stated in Indonesia’s
mathematicscurriculum forelementaryschool(Kurikulum Nasional2013(Revisi2018)
SekolahDasar).

Besidesthestrategiesofteachingandlearningmathematics,theworkshopemphasizes
on developing teachers’mathematicalcontentknowledge because as mathematical
contentknowledgeisacorecomponentofprofessionalcompetence,itsystematically
impactsthequalityofteachers’instructionand,inturn,theirstudents’learningprogressand
achievements(Baumertetal.,2010).GlendaLappan(1999),NCTM President1998-2000,
wroteinherarticle“KnowingWhatWeTeachandTeachingWhatWeKnow”

“Ourowncontentknowledgeaffectshowweinterpretthecontentgoalsweareexpected
toreachwithourstudents.Itaffectsthewaywehearandrespondtoourstudentsandtheir
questions.Itaffectsourabilitytoexplainclearlyandtoaskgoodquestions.Itaffectsour
abilitytoapproachamathematicalideaflexiblywithourstudentsandtomakeconnections.
Itaffectsourabilitytopusheachstudentatthatspecialmomentwhenheorsheisreadyor
curious.Anditaffectsourabilitytomakethosemomentshappenmoreoftenforour
students.”

This baseline study is conducted as a respond to the requestby the program
developmentteam ofGernasTastaka.Itaimstodescribeandanalyzethemathematical
contentknowledgeofelementaryteachersfrom LampungUtararegencythatjoinedthe
workshopofmathematicsteachingandlearningwhichwasdevelopedandfacilitatedby
team from GernasTastakainKotabumi,March23rd2019.Thedevelopmentteam wantsto
knowthedistributionoftheparticipants’achievement,theaveragescore,themostdifficult
andeasiestquestions,thehypotheticalreasonsthattheparticipantsgavetheincorrect
answersandtherecommendationforfurtherdevelopmentoffuturepre-test.Theresultof
thisbaselinestudywillalso beused asareferenceto develop furtherprogramsfor
developingandenhancingteachers’mathematicalknowledgeandskills.

LITERATUREREVIEW

Ball,Thames,andPhelps(2008)definedmathematicalcontentknowledge(MCK)asthe
mathematicalknowledgeandskillusedinsettingsotherthanteaching.Itisusedinawide
variety ofsettings,notunique to teaching.According to them,MCK is needed for
mathematicsteacherstodotheirregulardutiesofteachingmathematicstostudents.Itis
thebasicteachercompetency.Wu(2017)sharedthesamebeliefwhenhementionedthat
“Broadlyspeaking,thisknowledgeshouldenableteacherstoteachproceduralknowledge
aswellasthereasoning thatsupportsit.”(page10).Thefailureto provideMCK to
mathematicsteachershas“indirectlyforcedschoolstudentstomemorizethingsthatare
unreasonableandincoherent,andthereforeultimatelyunlearnable.”

Thisbeliefissupportedbyseveralresearch.MathandSciencePartnership(MSP)
KnowledgeManagementandDisseminationProjectpublishedalarge-scaleliteraturereview
based on a numberofresearch studies.The review concludes thatteachers’MCK
influencesontheirprofessionalpracticeandtheirstudents’achievement.Itinfluences
teachers’professionalpractice.TeacherswithstrongerMCKshowbetterperformancesin
theirclassroom instruction practice,theirimplementation ofmathematics curriculum
materials,andtheirprofessionalcommunitybuilding.Thesebetterperformancesshow a
significantpositiverelationshipwiththeirstudents’achievementinmathematicslearning.
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Therefore,one approach to improve students’achievementis to improve teachers’
mathematicalcontentknowledge.

METHOD

Inordertoimproveteachers’mathematicalcontentknowledge,GernasTastakateam
developed a eight-question multiple choice pre-testcovers Numberand Operation,
Measurement,DataAnalysis,and Probabilityto assesstheparticipants’mathematical
contentknowledgebeforeattending theworkshop.Each question isrelated to some
specificmathematicalcontentknowledgeandskillthataresupposedtobemasteredby
grade6students.Thepre-testwasdevelopedbyusingmultiplechoicequestionsbecauseit
wouldbeusedtoassessmanyparticipants.Moreover,basedontheteam’sexperience
dealingwithelementaryschoolteachersinmanypartsofIndonesia,teacherstendtodislike
essayproblemsasthepre-testofworkshop.Therefore,GernasTastakateam usingmultiple
choicequestionsinthepre-testforpracticalreason.

There were totalof100 elementary teachers from Lampung Utara regency as
participantsoftheworkshop.So,therewere100setsofanswersasdataforthisbaseline
study.Thisbaselinestudyusesquantitativedataofparticipants’answers.Thenumbersof
correctanswersthateachparticipantgaveareusedto determineaveragescoreand
distributionofcorrectanswers.Thenumberofcorrectanswersforeachquestionisusedto
determinetheeasiestandmostdifficultquestions.Bymappingthemathematicalcontent
knowledge(competencies)thatrelatedtoeachquestionandlinkingittothelargestnumber
ofincorrectanswers,thehypotheticalreasonsthattheparticipantsgavetheincorrect
answersaredescribed.Basedontheanalysisandfinding,arecommendationisgiven.

RESULTANDDISCUSSION

NumberofParticipantswithCorrectAnswers

Numberoftheparticipationsthatcancorrectlyanswerthecertainnumberofquestions
isshowninFigure1(inpercentage).Astheresultdisplaysthatonly36%oftheparticipants
cananswercorrectlymorethanorequaltofour,outofeightquestions.Thepercentageis
verylow.Itislessthan50% oftheparticipantsthatcananswercorrectly50% ofthe
questions.Theaveragenumberofcorrectanswersis3.42outof8questionsor42.75%.
Even though thisresearch wasnotdesigned to determine the mathematicalcontent
knowledgecompetencyofelementaryteachersinLampungUtararegencyasapopulation,
the resultshows consistency with the data from Teachers’Competency Test(Uji
KompetensiGuru(UKG))ofelementaryteachersinLampungUtararegency.Thetestwas
conductedbyMinistryofEducationandnotfocusedonmathematicalcontentknowledge
butthewholeaspectsofbeingaprofessionalteacher.Theaveragescoreofthetestfor
elementaryteachersinLampungUtararegency(47.19outof100)isbelow theaverage
scoreofLampungprovince(averagescore50.23lessthannationallevel)andthesecond
lowestcomparestootherregenciesandmunicipalitiesinLampungProvince(totalnumber
16)(KEMENDIKBUD,2019).
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Thelow competencyofteachersgivesimpacttotheirstudents’achievement.Itis
correspondentwiththedatafrom IndonesianNationalAssessmentProgram (INAP,2012);
mathematicsliteracyofelementarystudentsinLampungprovinceisbelow Indonesian
nationallevel.Therearethreecategoriesofstudents’achievement:poor,adequate,and
good.Compares to the data (% ofstudents)fornationallevel(77.13,20.58,2.29
respectively),theachievementofLampungprovince’sstudentsislower(80,49,18.4,1.11)

(INAP,2012).

FIGURE1.NumberofCorrectAnswers

Thereisaninterestingfinding.Therearetwoparticipantsthatcouldnotanswerallthe
questionscorrectly.Oneofthem didnotansweratall,he/shejustwrotethegradeof
his/herclass(Grade1).Someoftheparticipantssaidtothefacilitatorthatthequestions
weredifficultforthem becausetheywerejustlowergradeteachers(grade1-3).Inmostof
theschools,especiallyinpublicschools,teacherstendtoteachthesamegradelevelfor
years.Evensometeachersteachonlyonegradelevelalongtheircareerasteachers.The
teachersthathaveexperiencesofteachingallgradelevels(1-6)areveryrare.Byhaving
experiencesofteachingallgradelevels,eachelementaryteachercanhavetheopportunity
and challenges in mastering allmathematicalcontentknowledge and skills thatare
supposedtobemasteredbygrade6students.Theteacherscanrelateeachmathematical
contentknowledgeandskillsthatisgraduallydevelopedineachgradelevel.Itisimportant
forteacherstoseethewholepictureofmathematicscurriculum sotheycandesignthe
learningprocessineachgradelevelmoremeaningfulandeffectively(Skemp,1989).

TheMappingoftheMathematicalContentKnowledgeoftheQuestions

Thequestionsandthemathematicalcontentknowledgethatisneededtoanswereach
questioncorrectlyareshowninTable1.Thequestionsofthepre-testareoriginallywritten
inBahasaIndonesia.TheyaretranslatedintoEnglishforthispaper-writingpurpose.The
mathematicalcontentknowledgeisreferredtothebasiccompetenciesofknowledgeand
skill(KompetensiIntiPengetahuan dan KompetensiIntiKeterampilan)in Indonesia’s
mathematicscurriculum forelementaryschool(Kurikulum Nasional2013(Revisi2018)
SekolahDasar).

TABLE1.QuestionsandCompetencies

No. Question BasicCompetenciesof
KnowledgeandSkill

≥
4

corr
ect

answ
ers

36%



JRPMS(JurnalRisetPembelajaranMatematikaSekolah) Volume4Nomor2Tahun
2020

E-ISSN:2621-4296

63

1 −2×12+10−2÷2=….

A)−15 B)−8 C)−20 D)19

Grade6

Explain and perform
operation of addition,
subtraction, multiplication,
and division involving
negativeintegers.

Explain and perform
computationsthatcomprise
different arithmetic
operations involving whole
numbers, fractions, and/or
decimals byusing orderof
operation.

2 A ribbonoflength2m iscutintothree
pieces.Thefirstpiecehasthelengthof
0.7m,thesecondpiece0.45m.Thethird
piecehasthelengthof…m.

A)1.95 B)0.85 C)0.52 D)0.48

Grade4

Solve the problems of
estimation of sums,
differences, product, and
quotient of two whole
numbers, fractions, and
decimals.

2m
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3 Theratioof1.25:10canalsobe
representedastheratioof….

A)1∶8.5 B)1∶8 C)1∶6.5 D)1∶5

Grade3

Solvetheproblemsthatare
related to scale (ratio) in
map.

Grade4

Identify several forms of
fractions (simple,
compound/mixed,decimal,
and percentage) and the
relationamongthem.

Grade5

Explain and perform
multiplication and division
involving fractions and
decimals.

4 If1inch=2.54cm then254cm equalsto
…inch(es).

A)0.01 B)100 C)254 D)645.16

Grade3

Describeand determinethe
relation among standard
units forlength,mass,and
time that are commonly
used.

Grade4

Solve the problems of
estimation of sums,
differences, product, and
quotient of two whole
numbers, fractions, and
decimals.

5 Aglassaquarium ismadeintheshapeof
anopenblock(open-topcuboid/rectangle
prism).Itsbasehaslengthof6.0dm and
widthof2.5dm.Itsheightis4dm.The
areaofglassesthatisneededtoconstruct
theaquarium is…dm2.

Grade4

Solvetheproblemsthatare
relatedtoperimeterandarea
ofsquares,rectangles,and
triangles including
involvementofpoweroftwo
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A)49 B)60 C)83 D)98

andsquarerootoftwo.

6 Theperimeteroftheplanethatisshownin

thepicturehasthelengthof…cm.

A)42 B)34 C)27 D)36

Grade3

Present and solve the
problemsthatarerelatedto
perimeter of planes (flat
surfaces).

7
Theresultofasurveythatwasconducted
among 120 students in one schoolis
presentedinthechart.Basedonthedata,
thenumberofstudentsthathavemore
thanonesiblingis…persons.

A)60 B)50 C)48 D)40

Grade5

Explain data presentations
thatarerelatedtostudents
andcomparethedatatothe
dataoftheirsurroundingin
lists,tables,pictogram,bar
chart,orlinechart.
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8 Wewanttomakenumbersofhundreds
thatconsistofnumeral1,2,and3with
condition that the repetition of the
numeralsisnotapplicable.Thenumberof
allpossiblenumbersis….

A)9 B)6 C)3 D)2

Grade1

Presentwholenumbersuntil
99thatarecorrespondingto
thenumberofobjectsin a
collection.

Grade2

Read and present whole
numbersandtheirnumerals
based on place value by
usingconcretemodel.

Sixoutofeightquestions(75%)arecorrespondingtothecompetenciesofgrade4-6.
Somequestionsneedcreativemindtoanswerthem correctlybecausetheyarerelatedto
thecombinationofseveralcompetencies.Thosequestionscannotbeansweredbyapplying
aformulaoranalgorithm,unlessnew formulasoralgorithmsareinventedforthecertain
conditionineachquestion.Besidesthat,otherbasicskillsareneededtoanswerthe
questions,suchasreadingandcomprehensionskillsofmathematicaltexts,highorder
thinkingskills(applying,analyzing,andcreating).
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AnalysisofParticipants’Answers

Figure2displaysthetotalnumberofparticipants’answers(A orB orC orD or
blank/otheranswers)foreachquestion.Theparticipants’answersforeachquestionare
presenteduponitsnumberandcorrectness.Q#2hasthelargestpercentageofcorrect
answer(74%)(theeasiestquestion)andQ#5hasthesmallestpercentage(15%)(themost
difficultquestion).Onlyonequestionhasthepercentagemorethan50%(Q#2).

FIGURE2.Participants’AnswersforEachQuestion

BasedonthedatainTable1andFigure2,theanalysisofthehypotheticalreasonsthat
theparticipantscannotanswereachquestioncorrectlyismadeandpresentedinTable2,
exceptforQ#2duetothesmallpercentage(<10%)foreachofitsincorrectanswers.The
incorrectanswersthatareselectedtobeanalysedforeachquestionaretheonesthathave
thelargestpercentageamongotherincorrectanswersforeachquestion.Thepossible
reasons are suggested byassuming thatthe participants’incapabilityto answerthe
questioncorrectlyisdirectlyrelatedtothelackofthecompetenciesthataredisplayedin
Table1.

TABLE2.HypotheticalReasonsofIncorrectAnswers

Question IncorrectAnswer PossibleReasons

Q#1 B.–8 (17%) (((-2×12)+10)-2):2=-8.

Theparticipantscancomputewithintegerbut
cannotapply orderofoperation.Orderof
operationisnotonlyappliedinoperationson
numbersbutalsoonvariableinalgebra.

Correct

answer
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7-7x≠(7-7)×x

C.–20 (17%) -2×(12+10-2):2=-20.Idem

Q#3 D.1:5 (38%) Participantsmightnotunderstandthemeaning
of“ratio”and“represented”orcannotfigure
out the relation between division using
decimalswithsimplefraction.

Q#4 C.254 (23%) 1inch=2.54cm;254cm =254inches?

Participantslackthenumbersenseordonot
understandtherelationamongstandardunits
forlength.

Q#5 A.60 (60%) 6dm ×2,5dm ×4dm =60dm3(volume)

Thequestionisaboutarea.Participantsmight
misreadthequestionortheyjustcannotapply
theirknowledgeinrealsituation.

Q#6 A.42 (30%) 2×(10+3)+2×(5+3))=42.

Participants might apply the formula of
computing perimeter of a plane without
carefullyinvestigatingtheconditionstatedin
thequestionornotunderstandthemeaningof
thedashedlineinthediagram.

Q#7 C.48 (20%) 40%×120=48.(onesibling)

Participants might understand the data
presentationinchartbutmisreadthequestion
(morethanonesibling).

Q#8 A.9 (22%) Participantsmightnotunderstandthemeaning
ofnumbersofhundredsortheycannotcreate
numbersofhundredsevenknowthemeaning.

Hypothetically,participants have difficulties in answering the questions correctly
becausetheylackthebasicunderstanding ofsomemathematicsterms,and/orthe
mathematicalthinkingskill,especiallytoapplythemathematicalconceptsandconstruct
theintegratedmathematicalknowledgeandskills;and/ortheskillofreadingmathematical
textsorquestions.Theanalysisisconductedbasedonassumptionthattheparticipants’
answerswererelatedonlywiththeparticipants’mathematicalcontentknowledge.More
dataisneededinordertodothecomprehensiveandreliableanalysis,especiallydataof
participants’reasoninginansweringthequestions;byinterviewingsomeoftheparticipants
oreachanswermustbeexplainedbystepsofcomputationandarguments.

CONCLUSION

ThemostdifficultquestionisQ#5(only15% ofparticipantscananswerthequestion
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correctly)andtheeasiestquestionisQ#2(74%).Onlyonequestionhasthepercentage
morethan50% (Q#2).Themathematicalcontentknowledgeoftheparticipantsofthe
workshopisneededtodevelopduetothelowperformanceoftheparticipantsinanswering
thequestionsofthepre-test.Lessthan50% oftheparticipants(only36%)cananswer
correctly50% thequestions.Theaveragenumberofcorrectanswersis42,75%.The
developmentalworkshops/program mustcoverallknowledgeandskillsthatarerequired
byIndonesia’smathematicscurriculum forelementaryschool(Kurikulum Nasional2013
(Revisi2018)SekolahDasar)andshouldbedesignedinsuchthattheparticipantscan
constructtheirintegratedmathematicalknowledgeandskills,notsegmented/isolated
knowledgeandskill.Participants’readingskill,especiallyofmathematicaltext,shouldbe
assessedinordertoenhancetheskill.

Analysisaboutthepossiblecorrelationbetweenparticipants’backgroundandtheir
low/highachievementinthepre-testcanbedoneifdataoftheparticipants’backgrounds,
suchasthegradelevelsthattheparticipantsteach,isavailable.Besidesthat,important
datacanbeattainedbyinterviewingsomeparticipantsabouttheiranswers.Thedatacan
beusefulforknowingbettertheparticipants’mathematicalcontentknowledgeandskillsin
ordertodevelopandfacilitatefurtherworkshopsmoreeffectively.Unfortunately,thedatais
notavailable.
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