LIST OF CONTENTS

Pages

CONSENT SNEEL ...t e e e et e e aneeeeanes i
Originality Statement SNEEL...........ciiiiiii e i
Approval Page for Publication of Final Thesis for Academic Purposes......... ii
BIOGIaPNY ..o WY
N 0] 1 - o OSSR v
o 53 =T OSSP OPR PRSP vi
LISt OF CONTENTS ....eeiiiie e e et eeanaae e viii
LEST OF FIQUIES ...ttt Xii
LISt OF TaDIES ..o Xiii
(TS 0 Y o] o 1T o G PR UPRSUSRSRR Xiv
CHAPTER | INTRODUCTION ....ooiiiiieiiiesiieieeee et 1
1.1. Background 0f the STUAY ........cc.eeeiiieiiie e 1
1.2. Problem 1dentifiCation...........cooviiieiiiesie s 6
1.3, SCOPE OF STUY ... e 6
1.4. SCOpe OF PrOBIEMS .....ovviieee e 7
1.5. ReSEarch QUESLIONS ........uvveieiiiiiee e ccitie ettt sebba e e e s b 7
1.6 StUAY ODJECLIVES ....vvee et 7
1.7 RESEAICN PUIPOSES. .. .ciuvieeiiiee ettt e ettt e e st e st e e st e et a et e e et e e e snae e e snaaeeanneeeanes 8
CHAPTER Il LITERATURE REVIEW .....cccooviiiiieie e 9
2.1. Learning DefinitioN ...........coiiiiiiii e 9
2.2. Definition of TEAChING ......cccvveeiiiee e 12
2.3. Learning OULCOIMES .......c.ueeeirie et e et e sttt et e et e e e ree e 13
2.4. Constructivist Learning TheOIY .......ccccciviieiiiei e 16
2.5. Student-Centered Learning...........ccovveeiiieeiiie e 18
2.6. Student Learning ACHIVIIES .......c.ceeiiuiieiiie e 18
2.7. ACid-Base Material ...........cccoeiiiiiiiiiiei e 22
2.7.1. ACIA-BaSE TNEOIY .....vviiieiiiiiie ettt e 22

viii



2.7.2. Acid and Base Solution CONSLANTS .......cceveneeeeeeee e 23

2.7.4. Impact of ACidS and BasesS...........ccivuieriiiriieiiieiieesee e 31
2.8. Conceptual frameWOrK .........cccviiiiiiiiii 33
2.9. Research HYPOtNESIS .......couviiiieiiiee s 35
CHAPTER I RESEARCH METHODS ... 10
3.1. Place and Time 0f RESEAICH .........ooiiiieiiiece e 10
3.2. Research Population and Sample ... 10

3.2. 1. POPUIALION ..t 10

3.2.2. SAMPIE <. 38
3.3. ReSearch Variables...........coouii i 38
3.4, RESEAICH DESIGN....cuiiiiiiieiie ettt s 39
3.5. Operational DefinitioN..........ccoviiiiiiiiiie s 40
3.6. RESEAICH PrOCEAUIE .....cuieeeieiie et eee et e e e e etae e 41

3.6.1. Planning and Preparation ............ccooueereeiiieiiienieesee e 41

3.6.2. IMPIEMENLALION ....cciviiieiiie et 41
3.7. ReSearch INStrUMENTS .....ccviiiiiiiiesie e 44

3.7.1. Instrument MakKing Stage.........cccvuveiiireeiiiie e 44

3.7.2. Preparation Stage for Testing QUESLIONS ..........cevvvvveiiiireeiireeciie e 44

3.7.3. QUESLION TESLING STAGE ... .eeivveeeiire et et 45

3.7.4. Results Instrument Analysis Phase ..........ccccccvveiiiieiiiee e, 45

3.7.4.1. Instrument Validity ANalysis .........ccovveiiiieiiiie e 45
3.7.4.2. Reliability ANAIYSIS ......c.vveeiiie e 48
3.7.4.3. Analysis of the Difficulty Level ...........cccocooviiiiiii e, 51
3.7.4.4. Analysis of the Discriminating POWer ...........ccccocvveivieeeiiie e, 53
3.8. Data Collection TEChNIQUE ..........ceeiiiiiiii e 56

3.8.1. DOCUMENTALION ....eevviiiiiieiiie ettt ettt 56

TR T T S PSSO PPPRI 56

3.8.3. ODSEIVALION ....eeiie ettt 57
3.9. Data @nalySiS.......ccoiuiiiiiiie et 57

3.9.1. Data NOrmality TeSt .....cc.vveiiiie et 57

3.9.2. Data HOMOQENEILY TESt.....cciuieeiieiee ettt 58

3.9.3. 1 way Analysis of Variance (One-Way ANOVA)........ccccovveeiviiereennnn, 59

3.9.4. Average Increase in Learning Outcomes Test (N-gain Test) ................ 60



3.9.5. Data Analysis for Increasing Student ACtIVItIES ...........ccovvverieiiiennnene 60

3.9.6. COrTElAtiON TESE.....ciiireiiiieiiiie et seee e sneee e 61
CHAPTER IV RESEARCH RESULT ... 63
4.1. Data DESCIIPLION ....c.vviiiiiiiieeiie ettt 63

4.1.1. Description of Research ReSUIS ............ccovviiiiiini 63

4.1.1.1. Description of Learning Outcomes Data ............cccoovvevveiiienieeninnnn 63
4.1.1.2. Description of Learning Activities Data.............cccooeeveiiieiiiennnn 64
4.1.2. Analysis ReqUIreMENt TeSE.......ccouiiiieiiieiieee e 65
4.1.2.1. Data NOrmality TeSt ......cooveiiieiiieie e 65
4.1.2.1.1. Learning OULCOMES ........ccuiiiiiiiieniieiiee sttt 65
4.1.2.1.2. Learning ACHIVITIES.........ccouiiiiiiiiieiie e 66
4.1.2.2. Data HOMOQENEITY TESt ....vvvieiiiiiieiieiiee et 66
4.1.2.2.1. Learning OULCOMES ........ccuiiiieiiieriieiiee st 67
4.1.2.2.2. Learning ACHIVITIES.........ccouiiiiiiiieiie e 67
4.1.3. Data AnalysiS RESUILS.........cccvveiiiiieiiee e 68
4.1.3.1. Independent SAmMPIe t TESt.......ccovvveeiiiee e 68
4.1.3.1.1. Learning OULCOMES .......ccuveeiireeiiieeeiieessineessineeessnneesnnneesseneens 69
4.1.3.1.2. Learning ACHIVILIES........ccoureeiiieeiiieeeiie e s e sr e sin e sae e saeee s 69
4.1.3.2. ONe Way ANOVA . ......o ottt 70
4.1.3.2.1. Learning OULCOMES ........ccuveeiiueeeiiieeeiieessiieessieeeesianeesnneesneaens 70
4.1.3.2.2. Learning ACHIVILIES........cccuveeiiie e e e 71
4.1.3.3. N-GaIN TSt .. .eiiiiiiiieitie et 71
4.1.3.3.1. Learning Outcomes Improvement ..........ccccveevvreevireesinneeiinnenn 72
4.1.3.3.2. Learning Activities Improvement...........cccceevveivineevine e s, 73
4.1.3.4. Correlation TeST.......coiiiiiie e 74
4.2, DISCUSSIONS ....veiiitieitieetee sttt ettt et e et et e bt et et e e b e et et eenreeenbeeanes 75

4.2.1. Learning Process in Experimental Class ...........cccccceeviveiiiie e, 77

4.2.2. Learning Process in Control Class ..........cccceovveeiiieeciiee e, 78

4.2.3. Comparison of Learning OULCOMES ........cceeevveeiiieeeiiee e 78

4.2.4. Comparison of Student Learning ACtIVIties .........ccccccvveeviveeviie e, 80

4.2.5. Correlation Between Learning Outcomes and Student Activities .......... 82

4.2.6. Obstacles in Carrying Out ReSearch ............cccouvveeeiiiieie e 82
CHAPTER V CLOSING .....ooiiiitiiitiet ettt 84



B L. CONCIUSION <. e ettt e s 84

5.2, SUGGESTION ...ttt 85
REFERENCES ... .ot 86
APPENDIX 1 91

Xi



LIST OF FIGURES

Pages

FIGURE 2.1 Description of the Research............cccccoiviiiniiic 34

FIGURE 3.1 ReSEACIN FIOW.......cccciiiiiiii et 43
FIGURE 4.1 Comparison of the Average Student Learning Outcomes Value for

Experiment Class and Control Class ...........cccovveiiiiieiiieiiiennnn 64

FIGURE 4.2 Comparison of the Average Student Activity Values for Experiment

Class and Control Class ..........ccoviveiiiieiiiie e 65

Xii



LIST OF TABLES

Pages
TABLE 2.1 Student Learning Activity INdiCators..........c.ccoovevvvveneiiieniiciiee 21
TABLE 2.2 Litmus Paper INAICALON ..........cccuviiiiiiieiieeiie e 29
TABLE 2.3 Natural INAIiCAtOr .........coiiieeiiie e 29
TABLE 2.4 Indicator SOIULION.........ccoiieiiii e 30
TABLE 3.1 Number of Class XI Students at SMAN 2 Percut Sei Tuan............. 10
TABLE 3.2 Pretest Posttest Control Group Class Research Design Chart.......... 39
TABLE 3.3 Instrument Validity Test ReSUIS .........ccccooviiiiiiiiiiiie e 46
TABLE 3.4 Table of Interpretation of Test Reliability R Values........................ 50
TABLE 3.5 Instrument Reliability Test ReSUIS..........cccceviiiiiiiii 50
TABLE 3.6 Question Difficulty Level Test ReSUIS..........ccceiiviiiiiiieiiieiiee, 51
TABLE 3.7 Test Results For Differential Power Of Questions ...............cccvvee... 54
TABLE 3.8 Level of Correlation CIOSENESS..........ccoovvviiiiiiieiiieiieie e 62
TABLE 4.1 Description of Learning Outcomes Data.............cccceeviveeiieeeivnnenne, 63
TABLE 4.2 Description of Learning Activities Data .............ccccevvveeiiiveeciinnennn, 64
TABLE 4.3 Data Normality Test of Learning OUtCOMES ...........ccccveevvveevveenne, 65
TABLE 4.4 Data Normality Test of Learning ActiVities.........c..cccooveevivveeiinennn, 66
TABLE 4.5 Data Homogeneity Test of Learning OUtCOMeS ............ccccvveeviveeenne. 67
TABLE 4.6 Data Homogeneity Test of Learning Activities..........c..cccccveevvnenne. 67
TABLE 4.7 Independent Sample T-Test Learning OUtCOMES ..........cccvvvevvnrnnne. 69
TABLE 4.8 Independent Sample T-Test Learning Activities..............cceevverenne. 69
TABLE 4.9 One Way Anova of Learning OUtCOMES ...........cccvuveevvreeiiieeeiineene, 70
TABLE 4.10 One Way Anova of Learning ACtiVitieS............coceevvveeiiineccineennn, 71
TABLE 4.11 N-Gain Test of Learning Outcomes Experiment Class.................. 72
TABLE 4.12 N-Gain Test of Learning Outcomes Control Class........................ 73
TABLE 4.13 N-Gain Test of Learning Activities Experiment Class .................. 73
TABLE 4.14 N-Gain Test of Learning Activities Control Class ........................ 74
TABLE 4.15 COrrelation TSt ........coiiiiiieiiieiie e 75

Xiii



LIST OF APPENDIX

Pages
APPENDIX 1 Learning Achievements in Chemistry Subjects............c.cccoevennee. 91
APPENDIX 2 Flow of Learning ODJECtIVES .........ccccovviiiiriiieiiieiie e 104
APPENDIX 3 Teaching Module ... 108
APPENDIX 4 Student WOrKShEetS........ccuviiiiiieiiiie e see e 113
APPENDIX 5 LKPD Validation Sheet...........ccccooiviveiiiiiie e 142
APPENDIX 6 Student Activity Assessment RUDIIC............cccovviiiiiiiniicnnn, 146
APPENDIX 7 Student Activity Validation Sheet............cccocoevviiieiiiiiiicnnn. 148
APPENDIX 8 Instrument Test on Acids and Bases (Before Validation).......... 151
APPENDIX 9 Instrument Test on Acids and Bases (After Validation) ............ 178
APPENDIX 10 Answer Key for Instrument Test on Acids and Bases ............. 183
APPENDIX 11 Learning Outcome Test Instrument Grid on Acids and Bases . 184
APPENDIX 12 Interview Question Sheet with Chemistry Teacher ................. 186
APPENDIX 13 Student Learning Outcome Data.............ccceevvveeviieeiiieesinnnn 188
APPENDIX 14 Student ACtIVItY Data..........ccccveiiireiiire e see e 192
APPENDIX 15 Validity TSt ...ccvveiieiiiieiie e 196
APPENDIX 16 Reliability TeSt.......ccoviiiiieiieiieii e 198
APPENDIX 17 Difference POWEr TeSE.......cccviiiiiiiieiieiiie e 200
APPENDIX 18 Test Difficulty LeVel ..........cooviiiiiiiieccec e 202
APPENDIX 19 NOrmality TeSt ......ccciuieeiiieeiiie e e e 204
APPENDIX 20 HOMOQENEILY TESE.....veeeiiieeiiie ettt 205
APPENDIX 21 HYPOtheSiS TESt......ccvveeiieeeiiie it e et e e e 206
APPENDIX 22 One Way ANOVa TEST........uuuiiiiiiiiiiiiiiiiiiiieee e ssiiinennes e 207
APPENDIX 23 N-GaiN TESE ...veivveiieiieieiie et sie e sie e nneas 208
APPENDIX 24 COrrelation TeSE .......c.cciiiiiieiiie e 213
APPENDIX 25 Observation Permit Letter ...........ccoovveiririiienieeiiesiie s 214
APPENDIX 26 Research Permit LEtter ..........cccvvvvieiiiiiiiiiieiie e 215
APPENDIX 27 Request Letter as LKPD Validator .............cccocveeviieiiiieciinn, 216
APPENDIX 28 Request Letter as Validator for Student Activity Observation.217
APPENDIX 29 Request Letter as Validator for Question Test Instrument....... 218

Xiv



APPENDIX 30 Research Response Letter
APPENDIX 31 Research Documentation.

XV



