LIST OF CONTENTS

LEMBAR PENGESAHAN ... I
STATEMENT OF DECLARATION ..ot ii
ABSTRACT e 1\
ABSTRAK e s %
PREFACE ...t Vi
ACKNOLEDGEMENTS ... .ottt vii
LIST OF CONTENTS ..ottt IX
LIST OF TABLES. . ... oottt xiii
LIST OF FIGURES ... IX
LIST OF APPENDICES ........o ottt XVi
CHAPTER | INTRODUCTION ....oiiiiiiiieie et 1
1.1 Background Of RESEAICN .........cciiiiiiieee s 1
1.2 Statement of the ProbleM.............coi i 5
1.3 FOCUS OF the STUAY ....ccvviieeiecee e 6
1.4 RESEAICN QUESTIONS. ... .oviviiiiieieeiieieee ettt 6
1.5 RESEAICN PUIPOSE ...ttt 7
1.6 Significant of STUAY .......ccocoiiiiiice 7
1.7 Operational Definitions..........c.cciveiiiieiicie e 8
CHAPTER Il LITERATURE REVIEW ... 10
2.1 AIGEDIaiC SITUCTUIE SENSE.......c.eiiiiiiieieie et 10
2.2 ASPECTES OF STIUCTUIE SENSE ....oviiiiiiiiieiee e 12
2.2.1 Mathematical ProfiCIENCY ........cooveiiiiiiiiiicie e 12

Charity Muchoko, 2019

INVESTIGATING ALGEBRAIC STRUCTURE SENSE OF GRADE TEN INDONESIAN SCHOOL STUDENTS IN
SOLVING ALGEBRAIC EQUATIONS

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu

IX



2.2.2 AlgebraiC ProfiCIENCY........ccooviiiiiieiesiese e 13

2.2.3 Algebraic Creativity and flexibility ..o, 14
2.2.4 MathematiZation...........ccuiverieiiiicee e 15
2.2.5 Importance of Prior KNOWIEAQE.........cccviieiieieiie e 16
2.3 AIGEDIraiC EQUALIONS. .....c.oiviiiiieiiiiiieieie e 19
2.3.1 Algebraic Terms and CONCEPLS .......evververieriririeeieieie e 19
2.3.2 Properties of AlgebraiC Operations............ccovveveiieieeiesie s 20
2.3.3 Forms of Algebraic EQUAtIONS ...........ccccviieiieie e 20
2.3.4 Solving Linear EQUAtIONS..........cccccieieeiieiie e 20
2.3.5 Solving Quadratic EQUALIONS .........cceoueiieiiirieiiiriesiieeeee e 20
2.4 AlgebraiC DIffICUITIES .........coiiiiiiieicee e 22
2.5 Related STUTIES .......ccoeiiiiiiieieee e 24
2.5.1 STIUCTUIE SENSE......eiiiiiiiiiiiiie i 24
2.5.2 Students’ Difficulties in Algebraic Learning ..........cccocoeviviiicniniiennns 27
2.6 ThinKing FramewWOorK ..o 32
CHAPTER HI METHODOLOGY ....oooiiiiiieiieieeiee et 34
3.1 Qualitative Case STUAY.........cccoieieiieie e 35
3.2 Place aNd TIME. ..o 35
3.3 RESLAICH SUDJECLS ... 35
3.4 DALA SOUICES ...ttt b e ne e 36
R R I S OO PR TP TR 38
B2 INTEIVIBWS. ...ttt 39
3.4.3 DOCUMENT STUAIES ...ttt 39
3.5 RESLAICH PrOCEAUIE. ... 42

Charity Muchoko, 2019

INVESTIGATING ALGEBRAIC STRUCTURE SENSE OF GRADE TEN INDONESIAN SCHOOL STUDENTS IN
SOLVING ALGEBRAIC EQUATIONS

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu

X



3.6 Data ColleCtion ProCEAUIE ...........oiiiiiieieee e 42

3.7 Data ANalysSiS ProCEAUIE. ........ccoiiiiiieieiee e 43
3.7.1 Analysing Correct/INCOrreCt ANSWELS .......c.eceerveieerirerieseeseesieseesreeee e 43
3.7.2 Analysing Algebraic Structure Sense ADIlItIES ........c.cccvvvvevveieiiieiieiee 46
3.7.3 Analysing FIEXIDIHITY ........ccooiiiii s 47
3.7.4 Analysing Algebraic DiffiCUIties ..........cccoiveiiiiiiieeee e 48

3.8 RESEAICH ELNICS.....c.eciiiiiiieiestee e 50

CHAPTER IV RESULTS AND DISCUSSION .....ccooiiiiiiiiieiieee e 50

4.1 ReSarch FINAINGS.......cooviiiiieii et 51
4.1.1 General FINAINGS......cc.ooiiiiiiiiieee e 51
4.1.2 Results on Research QUESLION L.......cccccveviiieiienieiie e 52

4.1.2.1 Results on Research QUESLION 1) .......c.ccveveiieiiieie e 54
4.1.2.2 Results on Research QUEStioN 1D) .......c.cccvevvviieiieviciiese e 57
4.1.2 3 Results on Research QUESTION 1C) 1) ...covvvveeieiieienie e 58
4.1.2.4 Results on Research QUESTION L1CH) ....ccvvvvieieiieienieniesiesic s 60
4.1.3 Results on Research QUESLION 2.........ccveuviieiieiieeie e e 61
4.1.4 Results on Research QUESLION 3........cceoivieiiiiiieiie e 61
4.1.5 Results of Document ANAlYSiS...........ccoveiiiieiieie e 63

4.2 DISCUSSTON ...ttt bbbttt b bbbt 69
4.2.1 Algebraic Structure Sense and FIexibility ..o, 70
4.2.2 AlgebraiC DIffICUILIES .........ccviiiiiiic e 76

CHAPTER V CONCLUSION, IMPLICATION AND RECOMMENDATIONS

.............................................................................................................................. 84

5.1 CONCIUSION ... 84

Charity Muchoko, 2019

INVESTIGATING ALGEBRAIC STRUCTURE SENSE OF GRADE TEN INDONESIAN SCHOOL STUDENTS IN
SOLVING ALGEBRAIC EQUATIONS

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu

Xl



5.2 IMPHCALIONS ...t 85

5.3 RECOMMENAALIONS ...ttt 86
REFERENGCES. .....coo oottt e e e e e e e een s 88
APPENDICES ...ttt e e e e ettt e e e eaaa s 95

Charity Muchoko, 2019

INVESTIGATING ALGEBRAIC STRUCTURE SENSE OF GRADE TEN INDONESIAN SCHOOL STUDENTS IN
SOLVING ALGEBRAIC EQUATIONS

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu

xii



LIST OF TABLES

Table 3.1 Item Validation Sheets by Mathematics EXperts........c.ccccoecvvvvevviiieieenenn, 38
Table 3.2 Coding System for Algebraic Structure Sense Ability..........cccccoeeivvenenn. 44
Table 3.3 Signs of Algebraic DIffiCUlties............cooiiiiiiiiic e 47
Table 4.1 Results of Correct and INCOIreCt ANSWENS..........cooverveirereneriseseeeeeeeenees 51
Table 4.2 General Results of Number of Students Working Strategies.................... 52
Table 4.3 Results of Interviewed students’ Working Strategies ...........cccoovvvvrivennne 53
Table 4.4 Results of Students’ Algebraic Flexibility ..........ccoooviieiiniiiiiiiinicien 61
Table 4.5 Results of Interviewed Students’ Algebraic Flexibility ............ccocvrvennene. 61

Table 4.6 Students’ Difficulties in Solving Algebraic Structure Sense Equations ... 63

Xiii



LIST OF FIGURES
Figure 1.1 An Illustration of the Interaction of Mathematical Concepts.............. 2

Figure 2.1 Working Processes Showing Procedural and Structure Sense Processes

.............................................................................................................................. 18
Figure 2.2 Illustrations of Difficulties in Algebraic Operations..............cccceevenee. 28
Figure 3.1 Research Procedure ROAAMAP .........cccoreririiiieieieieie e 41
Figure 4.1 Working Showing Recognising of Structure by Substitution ............. 55
Figure 4.2 Student UnrecogniSing StrUCTUIE............ccvevveivevi e 55
Figure 4.3 P19's Work: Recognising Structure and a Wrong Answer.................. 56
Figure 4.4 Student’s Working: Dealing with a Term as a Single Entity by

MaKing SUDSEITUTIONS .......covviiiiiieecr e 57

Figure 4.5 P19’s Working Process Showing Non-Structure Sense Strategies ..... 58

Figure 4.6 Students” Working Process Showing Structure Sense Ability in
Manipulating a Numerical Structure ...........coccoovveiiienciseieeeee, 49

Figure 4.7 Working Process Showing Student's Inappropriate Manipulation of A
Complex Numerical Problem ..., 60

Figure 4.8 Student's Working Showing Appropriate Manipulation of a Complex

AIQEDIAIC SIUCLUIE ...c.vecvieiiicie e 60

Figure 4.9 Problem Solved in a Diverse Manner..........c.ccccocveveieeseeiieseesin e 63

Figure 4.10 Working Process Showing Computational Errors...............cccceveunenee. 65

Figure 4.11 Students’ Errors Applying the Associative Property ...........ccccoovenee. 67
Figure 4.12 P19's Working Process Showing Difficulties in Applying the

MUIEIPIICALIVE INVEISE ... 68

Figure 4.13 Textbook Worked EXamples ... 69

Figure 4.14 Student's Work Showing Unproductive Struggle..........c.cccooeviennnnne. 73

Figure 4.15 Computational and Transfer Errors Made By Students .................... 77

Figure 4.16 Misrepresentation Of the "=" Equal Sign.........cccccceviriininininiiienn, 80

Xiv



LIST OF APPENDICIES

Appendix 1 Letter from Post Graduate School Permission to Get Supervisor ......... 95

Appendix 2 Introductory Letter to SChoOol............cooveiieiiie e, 96

Appendix 3 Permission Letter to Enter the Research Field..............ccccoeviiiinennn, 97

Appendix 4 Letter of Confirmation to have Completed Data Collection.................. 98

AppendiX 5 TeaChers' CONSENT.........cccveiuiiiieieeie e nae e 99

AppendiX 6 StUAENES" CONSENT........ccciieieiieie e 101
Appendix 7 Supervisors' Corrections and Translations............ccccovveniiiniiieiennenn 103
Appendix 8 Item Validation SNEEt ............cceiiiiiiiiiiiiie e 105
Appendix 9 Algebraic Structure Sense INAICAtOrS..........coovvveiereneiineseeeceeeeee 106
Appendix 10 Lembar Soal StruCture SENSE.........cceveevieiieii e 107
Appendix 11 Algebraic Structure Sense QUEStION Paper.........c.cccccveveiievieecieciennn, 108
Appendix 12 Possible Solutions to the Algebraic Structure Sense Test ................... 109
Appendix 13 Test Attendance REGISTEN .........coviviiiiiiiiiiieeeee e 112
Appendix 14 Representative Students’ Work ..........ccoceviiiiiiiiiiinii, 113
Appendix 15 Interview Guide Lines for Learners.........ccccovveveiieieeiesieve e, 117
AppendiX 16 INterview TranSCriPLS .....ecveiie it 118
Appendix 17 Tables Research ReSUILS ..........cccooeiiiiiiiiiieiece e 133
Appendix 18 Data Collection PROTOS ... 137
Appendix 19 Writer’s Curriculum VIta.........cccoovvviiiiiiiiiniiiieseseee e 138

XV



