
 
 

x 
 

TABLE OF CONTENT 

 

Page 

Life Motto ..............................................................................................................  i 

Approval Page ......................................................................................................  ii 

Biography .............................................................................................................  iii 

Originality Statement Sheet ................................................................................  iv 

Approval of Publication Sheet .............................................................................  v 

Abstrak ..................................................................................................................  vi 

Abstract ................................................................................................................  vii 

Acknowledgement .............................................................................................  viii 

Table of Content ....................................................................................................  x 

List of Figures ....................................................................................................  xiii 

List of Tables  ...................................................................................................... xiv 

List of Appendix ..................................................................................................  xv 

CHAPTER I INTRODUCTION    

1.1  Background of the Study ..............................................................  1 

1.2  Problem Identification ..................................................................  4 

1.3  Scope of Study ................................................................................  4 

1.4  Scope of Problem ...........................................................................  4 

1.5  Research Questions .......................................................................  5 

1.6  Study Objectives ............................................................................  5 

1.7  Research Benefits...........................................................................  6 

1.8  Operational Definition ..................................................................  6 

CHAPTER II LITERATURE REVIEW 

2.1  Virtual Laboratory ........................................................................  7 

2.1.1  The Definition of Virtual Laboratory  .......................................... 7 

2.1.2 Objectives of the Virtual Laboratory  .......................................... 8 

2.1.3  The Types of Online Laboratory .................................................. 9 

2.1.4 Advantages of Virtual Laboratory ............................................. 10 

2.1.5 Disadvantages of Virtual Laboratory  ........................................ 10 

2.2  Procedural Knowledge  ................................................................ 10 

2.2.1 Knowledge of Subject-Specific Skills and Algorithms  ............. 11 

2.2.2  Knowledge of Subject-Specific Technique and Methods  ......... 11 

2.2.3  Knowledge of Criteria for Determining When to Use 

Appropriate Procedures  ............................................................. 12 



 
 

xi 
 

2.3 Self-Efficacy  ................................................................................. 12 

2.3.1  The Definition of Self-Efficacy  ................................................... 12 

2.3.2 Sources of Self-Efficacy  ............................................................... 13 

2.3.3 Self-Efficacy Dimension  .............................................................. 14 

2.3.4  Self-Efficacy Process  ................................................................... 15 

2.3.5 Self-Efficacy Indicator  ................................................................ 16 

2.4  DNA Extraction Experiment ......................................................  17 

2.4.1  DNA ..............................................................................................  17 

2.4.2 DNA Extraction ...........................................................................  19 

2.5  Relevant Research .......................................................................  22 

2.6  The Framework of Thinking ......................................................  23 

2.7  Hypothesis ....................................................................................  25 

2.7.1  Research Hypothesis ...................................................................  25 

2.7.2 Statistical Hypothesis ..................................................................  25 

CHAPTER III RESEARCH METHOD 

3.1  Location and Time of Research..................................................  26 

3.1.1  Location of Research  ................................................................... 26 

3.1.2  Time of Research .........................................................................  26 

3.2  Type and Research Design ..........................................................  26 

3.3  Population and Sample ...............................................................  27 

3.3.1  Population ....................................................................................  27 

3.3.2  Sample ..........................................................................................  27 

3.4  Research Variable .......................................................................  27 

3.5  Data Collection Technique..........................................................  28 

3.5.1  Test of Students’ Procedural Knowledge ..................................  28 

3.5.2  Self-Efficacy Questionnaire ........................................................  28 

3.6  Research Instruments .................................................................  28 

3.6.1  Multiple-Choice Test ...................................................................  28 

3.6.2 Research Instrument Testing .....................................................  29 

3.6.3  Self-efficacy Questionnaire Sheet ...............................................  33 

3.7  Research Procedure.....................................................................  35 

3.8  Data Analysis Technique ............................................................  36 

3.8.1  Prerequisite Test ..........................................................................  38 

3.8.2  Hypothesis Test ............................................................................  38 

3.8.3  Improving Learning Results (Gain)...........................................  39 

 3.8.4  Analysis of Questionnaire Results ..............................................  39 



 
 

xii 
 

CHAPTER IV RESULT AND DISCUSSION 

4.1  Result of Research .......................................................................  41 

4.1.1  Description of Research Result Data  ......................................... 41 

4.1.1.1 Students’ Procedural Knowledge Pretest Result  ...................... 41 

4.1.1.2  Students’ Procedural Knowledge Pretest Result Based on 

Indicator .......................................................................................  41 

4.1.1.3 Students’ Procedural Knowledge Post-test Result  ................... 42 

4.1.1.4 Students’ Procedural Knowledge Post-test Result Based on 

Indicator  ....................................................................................... 43 

4.1.1.5  Differences in Students’ Procedural Knowledge of Pretest and 

Post-test Results  ........................................................................... 44 

4.1.1.6 Improving Learning Result (Gain)  ............................................ 45 

4.1.1.7 Students’ Self-Efficacy Questionnaire Result  ........................... 45 

4.1.1.8 Students’ Questionnaire Result Based on Self-Efficacy Dimension.46 

4.1.2  Prerequisite Test Analysis  .......................................................... 47 

4.1.2.1  Normality Test of Pretest and Post-test Data ............................ 47 

4.1.3 Hypothesis Testing ....................................................................... 47 

4.2  Discussion  ..................................................................................... 48 

4.2.1  Students’ Procedural Knowledge Before Using Virtual 

Laboratory (OSIBYL) ................................................................. 48 

4.2.2 Students’ Procedural Knowledge After Using Virtual 

Laboratory (OSIBYL) ................................................................. 49 

4.2.3  Self-Comparison of Students’ Procedural Knowledge Before 

and After Using Virtual Laboratory (OSIBYL) .......................  49 

4.2.4 Students’ Students’ Self-Efficacy Questionnaire Result  .......... 53 

CHAPTER V CONCLUSION AND RECOMMENDATION 

5.1  Conclusion ....................................................................................  56 

5.2  Recommendation  ......................................................................... 56 

REFERENCES  .................................................................................................... 58 

APPENDIX  .......................................................................................................... 64 

 

 

 
 

  

 


