
 
Fitri Nuraeni, 2018 
PROFILE OF STUDENTS’ COLLABORATIVE PROBLEM SOLVING SKILL, CONCEPTUAL UNDERSTANDING 
AND ATTITUDES IN REGARD TO LEARNING STYLE AFTER LEARNING CIRCULATORY SYSTEM USING 
ED-P 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

TABLE OF CONTENT 

 

PREFACE ........................................................................................................... i 

ACKNOWLEDGEMENT ................................................................................. ii 

ABSTRACT ........................................................................................................  iii 

ABSTRAK ............................................................................................................  iv 

TABLE OF CONTENT .....................................................................................   v 

LIST OF TABLE  ............................................................................................... vii 

LIST OF FIGURE ..............................................................................................  ix 

LIST OF APPENDIX .........................................................................................   x 

CHAPTER I INTRODUCTION .......................................................................   1 

1.1 Background ........................................................................................   1 

1.2 Problem Statement .............................................................................   6 

1.3 Aim of Study ......................................................................................   6 

1.4 Significance of Study .........................................................................   6 

1.5 Organizational Structure.....................................................................   7 

CHAPTER II LITERATURE REVIEW ..........................................................   8 

2.1 Collaborative Problem Solving ..........................................................   8 

2.2 Project Based Learning to Foster Collaborative Problem Solving....  10 

2.2.1 Features of Project Based Learning .........................................  11 

2.2.2 Stages of Project Based Learning ...........................................  12 

2.2.3 Advantages and Limitations of Project Based Learning .........  13 

2.3 Integrating Engineering Design into Science Learning ....................  14 

2.3.1 Features of Engineering Design in Science Learning..............  15 

2.3.2 The Iterative Engineering Design Process ...............................  16 

2.4 Integrating Engineering Design into Project Based Learning in 

Science...............................................................................................  17 

2.4.1 Engineering Design Project to Accommodate Learning Style 

Diversity...................................................................................  19 

2.5 Conceptual Understanding ................................................................  22 

2.6 Attitudes toward Science and Engineering Career ...........................  25 

2.7 Fostering Students’ Skills, Understanding and Attitudes .................  27 

2.8 Context for Engineering Design Project ...........................................  28 

CHAPTER III RESEARCH METHODOLOGY ...........................................  34 

3.1 Research Method ..............................................................................  34 

3.2 Location and Subject ........................................................................  34 



 
Fitri Nuraeni, 2018 
PROFILE OF STUDENTS’ COLLABORATIVE PROBLEM SOLVING SKILL, CONCEPTUAL UNDERSTANDING 
AND ATTITUDES IN REGARD TO LEARNING STYLE AFTER LEARNING CIRCULATORY SYSTEM USING 
ED-P 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

3.3 Operational Definition .......................................................................  35 

3.4 Research Procedure ...........................................................................  36 

3.5 Scheme of Research ..........................................................................  38 

3.6 Data Collection Techniques and Instruments ...................................  39 

3.6.1 Lesson Implementation ............................................................  39 

3.6.2 Collaborative Problem Solving................................................  40 

3.6.3 Conceptual Understanding ......................................................  45 

3.6.4 Attitudes toward Science and Engineering Career ..................  47 

3.7 Data Processing and Analysis ...........................................................  47 

CHAPTER IV FINDINGS AND DISCUSSION .............................................  53 

4.1 The Implementation of Engineering Design Project .........................  53 

4.1.1 Meeting 1 .................................................................................  56 

4.1.2 Meeting 2 .................................................................................  59 

4.1.3 Meeting 3 .................................................................................  68 

4.1.4 Meeting 4 .................................................................................  71 

4.2 Students’ Collaboration Skills ...........................................................  77 

4.3 Students’ Problem Solving Skills ......................................................  89 

4.4 Students’ Conceptual Understanding ................................................  98 

4.5 Students’ Attitudes toward Science and Engineering Career ............106 

CHAPTER V CONCLUSION, IMPLICATION, AND 

RECOMMENDATION .....................................................................................110 

5.1 Conclusion ........................................................................................110 

5.2 Implication ........................................................................................111 

5.3 Recommendation ......... .....................................................................111 

REFERENCES ..................................................................................................113 

APPENDIX ........................................................................................................124 

 

 

 

  



 
Fitri Nuraeni, 2018 
PROFILE OF STUDENTS’ COLLABORATIVE PROBLEM SOLVING SKILL, CONCEPTUAL UNDERSTANDING 
AND ATTITUDES IN REGARD TO LEARNING STYLE AFTER LEARNING CIRCULATORY SYSTEM USING 
ED-P 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

LIST OF TABLE 

 

Table 2.1 Framework of CPS Social Domain ......................................................... 9 

Table 2.2 Framework of CPS Cognitive Domain ................................................. 10 

Table 2.3 The Integration of Engineering Design into Project-Based Learning... 18 

Table 2.4 Cognitive process dimension ................................................................ 23 

Table 2.5 Expected Competences in Blood Circulation System Topic ................ 29 

Table 3.1 Research Instruments ............................................................................ 39 

Table 3.2 Framework of social domain of collaborative problem solving ........... 40 

Table 3.3 Framework of cognitive domain of collaborative problem solving ...... 42 

Table 3.4 Criteria of test validity .......................................................................... 43 

Table 3.5 Criteria of test reliability ....................................................................... 43 

Table 3.6 Criteria of test item difficulty level ....................................................... 44 

Table 3.7 Criteria of test item discriminating power ............................................ 44 

Table 3.8 Recapitulation of problem solving instrument validation ..................... 45 

Table 3.9 Recapitulation of conceptual understanding instrument validation ...... 46 

Table 3.10 Scoring chart of VARK questionnaire (www.vark-learn.com) .......... 48 

Table 3.11 Tolerance Limit for Learning Style Score .......................................... 48 

Table 3.12 Lesson Implementation Criteria .......................................................... 49 

Table 3.13 Scoring for students’ response ............................................................ 51 

Table 3.14 Criteria of Students’ Response ............................................................ 52 

Table 4.1 Students’ Learning Style ....................................................................... 54 

Table 4.2 The Implementation of ED-P ................................................................ 55 

Table 4.3 The Score of Students’ Collaboration Skills ......................................... 78 

Table 4.4 Students’ score on elements of collaboration skills during CPA .......... 79 

Table 4.5 Students’ score on elements of collaboration skills during ED-P ......... 81 

Table 4.6 The score of students’ problem solving skills ....................................... 90 

Table 4.7 Initial students’ performance in elements of problem solving .............. 91 

Table 4.8 Final students’ performance in elements of problem solving skills...... 93 

Table 4.9 Score of Students’ Conceptual Understanding ..................................... 98 

Table 4.10 Students’ initial conceptual understanding ....................................... 100 



 
Fitri Nuraeni, 2018 
PROFILE OF STUDENTS’ COLLABORATIVE PROBLEM SOLVING SKILL, CONCEPTUAL UNDERSTANDING 
AND ATTITUDES IN REGARD TO LEARNING STYLE AFTER LEARNING CIRCULATORY SYSTEM USING 
ED-P 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

Table 4.11 Students’ conceptual understanding after lesson implementation .... 102 

Table 4.12 Students’ attitudes toward science and engineering career ............... 106 

Table 4.13 Students’ attitudes in each indicator ................................................. 107 

 

  



 
Fitri Nuraeni, 2018 
PROFILE OF STUDENTS’ COLLABORATIVE PROBLEM SOLVING SKILL, CONCEPTUAL UNDERSTANDING 
AND ATTITUDES IN REGARD TO LEARNING STYLE AFTER LEARNING CIRCULATORY SYSTEM USING 
ED-P 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

LIST OF FIGURE 

 

Figure 2.1 Stages of Engineering Design Project ................................................. 19 

Figure 2.2 Cross Section of (a) artery and (b) vein ............................................... 29 

Figure 2.3 Plaque and blood clot block the blood flow ........................................ 30 

Figure 2.4 Plaque in coronary artery ..................................................................... 31 

Figure 2.5 Angioplasty with baloon catheter ........................................................ 32 

Figure 2.6 Angioplasty with baloon and stent catheter ......................................... 33 

Figure 4.1 Answers of E1 student with VAR (tri-modal) learning style .............. 57 

Figure 4.2 Samples of problem statements made by students .............................. 60 

Figure 4.3 Sample of student’s response about technique to clear blocked artery 62 

Figure 4.4 Designs made by students who have visual preference ....................... 63 

Figure 4. 5 Design of (a) blocked artery and (b) catheter made by group A ........ 65 

Figure 4.6 Students’ discourse during choosing materials ................................... 65 

Figure 4.7 Discourse of group D members ........................................................... 66 

Figure 4.8 Group E timeline in in finishing the project ........................................ 67 

Figure 4.9 Students’ discourse during checking construction materials ............... 68 

Figure 4.10 Sample of students discourse during create step ............................... 69 

Figure 4.11 Sample of blocked artery model and catheter made by students ....... 70 

Figure 4.12 Sample of students’ response about weaknesses of their product ..... 72 

Figure 4.13 The designs made by C1 with AV learning style .............................. 74 

Figure 4.14 Sample of student’s reflection ........................................................... 75 

Figure 4.15 Group B discourse during creating step............................................. 83 

Figure 4.16 Discourse of group A members in Meeting 2 .................................... 86 

Figure 4.17 Trends of Collaboration Skills Score along ED-P ............................. 88 

 

  

file:///D:/GOOGLE%20Drive%20UPI/MY%20MASTER%20DEGREE%20BISMILLAH/sem4/THESIS/FINAL%20THESIS%20Bismillah/FIX/THESIS%20FULL%20FINAL.docx%23_Toc522048247
file:///D:/GOOGLE%20Drive%20UPI/MY%20MASTER%20DEGREE%20BISMILLAH/sem4/THESIS/FINAL%20THESIS%20Bismillah/FIX/THESIS%20FULL%20FINAL.docx%23_Toc522048248
file:///D:/GOOGLE%20Drive%20UPI/MY%20MASTER%20DEGREE%20BISMILLAH/sem4/THESIS/FINAL%20THESIS%20Bismillah/FIX/THESIS%20FULL.docx%23_Toc519553161
file:///D:/GOOGLE%20Drive%20UPI/MY%20MASTER%20DEGREE%20BISMILLAH/sem4/THESIS/FINAL%20THESIS%20Bismillah/FIX/THESIS%20FULL.docx%23_Toc519553162
file:///D:/GOOGLE%20Drive%20UPI/MY%20MASTER%20DEGREE%20BISMILLAH/sem4/THESIS/FINAL%20THESIS%20Bismillah/FIX/THESIS%20FULL.docx%23_Toc519553164
file:///D:/GOOGLE%20Drive%20UPI/MY%20MASTER%20DEGREE%20BISMILLAH/sem4/THESIS/FINAL%20THESIS%20Bismillah/FIX/THESIS%20FULL.docx%23_Toc519553165


 
Fitri Nuraeni, 2018 
PROFILE OF STUDENTS’ COLLABORATIVE PROBLEM SOLVING SKILL, CONCEPTUAL UNDERSTANDING 
AND ATTITUDES IN REGARD TO LEARNING STYLE AFTER LEARNING CIRCULATORY SYSTEM USING 
ED-P 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

LIST OF APPENDIX 

  

A. SETS OF INSTRUCTION  

 1. Lesson Plan of Engineering Design Project in Blood Circulation System 

Topic ...................................................................................... 

 

125 

 2. Students’ Engineering Journal ........................................................... 139 

 3. Instructional Material ......................................................................... 152 

B RESEARCH INSTRUMENT  

 1. Observation Sheet for Lesson Implementation .................................. 164 

 2. Observation Sheet for Collaboration Skills ........................................ 172 

 3. Blueprint of Problem Solving Test .................................................... 174 

 4. Problem Solving Test ......................................................................... 178 

 5. Blueprint of Conceptual Understanding Test ..................................... 180 

 6. Conceptual Understanding Test ......................................................... 190 

 7. Questionnaire of Students’ Attitudes toward Science and Engineering 

Career ............................................................................. 

 

196 

 8. VARK Learning Style Questionnaire................................................. 197 

 9. Recapitulation of Problem Solving Test Item Analysis...................... 201 

 10. Recapitulation of Conceptual Understanding Test Item Analysis...... 204 

C RESEARCH DATA  

 1. Recapitulation of Students’ Learning Preference .............................. 210 

 2. Recapitulation of Lesson Implementation ......................................... 211 

 3. Recapitulation of Students’ Collaboration Skills ............................... 213 

 4. Recapitulation of Students’ Problem Solving Skills .......................... 219 

 5. Recapitulation of Students’ Conceptual Understanding .................... 221 

 6. Recapitulation of Students’ Attitudes toward Science and Engineering 

Career ............................................................................. 

 

222 

 7. Sample of Student’s Response on Engineering Journal ..................... 224 

D DOCUMENTATION  

 1. Research Documentation ................................................................... 234 

 2. Letter of Research Permission ........................................................... 236 

 

 


