
A SARAWAI 
• r,_.,,.,,1 ~,ii--., /d .ctl .4.V ""I ~-1 
.982-5810/6 

Ill 

INTERACTIVE SCIENCE EXPERIMENT FOR YEAR 6 

NurNajihah Binti Ahmad Narzam 

Bachelor of Computer Science with Honours 
(Multimedia Computing) 

2015 



;2±eg± Mooe Aaue 
RSITT MALAYSIA SARAWAK 

INTERACTIVE SCIENCE EXPERIMENT FOR YEAR 6 

NURNAJIHAH BINTI AHMAD NARZAM 

This project is submitted in partial fulfillment of the 
requirements for the degree of 

Bachelor of Computer Science and Information Technology 

Faculty of Computer Science and Information Technology 
UNIVERSITI MALAYSIA SARAWAK 

2015 



P.KHIDMAT MRKLLUHAT AKADE1IK 

UNI MAS 

II I I I I II I I II I I II Ill II I Ill 
1 000288532 

INTERAKTIF SAINS EKSPERIMEN TAHUN 6 

NURNAJIHAH BINTI AHMAD NARZAM 

Projek ini merupakan salah satu keperluan untuk 
Ijazah Sarjana Muda Sains Komputer dan Teknologi Maklumat 

Fakulti Sains Komputer dan Teknologi Maklumat 
UNIVERSITI MALAYSIA SARAWAK 

2015 



UNIVERSITI MALAYSIA SARAWAK 

THESIS STATUS ENDORSEMENT FORM 

TITLE 

ACADEMIC SESSION: .2 / .2.0 l'f. - .l.OIS 

N ¢PR. (Ag tH AH G/uTi AHmeD IA22Am 

(CAPITAL LETTERS) 

hereby agree that this Thesis* shall be kept at the Centre for Academic Information Services, Universiti 
Malaysia Sarawak, subject to the following terms and conditions: 

I. The Thesis is solely owned by Universiti Malaysia Sarawak 
2. The Centre for Academic Information Services is given full rights to produce copies for 

educational purposes only 
3. The Centre for Academic Information Services is given full rights to do digitization in order to 

develop local content database 
4. The Centre for Academic Information Services is given full rights to produce copies of this Thesis 

as part of its exchange item program between Higher Learning Institutions [ or for the purpose of 
interlibrary loan between HLI ] 

5. Please tick () 

□ CONFIDENTIAL □ RESTRICTED 

0 UNRESTRICTED 

(Contains classified information bounded by the OFFICIAL 
SECRETS ACT 1972) 

' (Contains restricted information as dictated by the body or organization 
where the research was conducted) 

Validated by 

(AUTHOR'S SIGNATURE) (SUPE 

Permanent Address 

NO SQ ,lc TOE Al€IL, 

l650 ET€@€# «o7A &Heu 

€ELA yTA 'N 

Date: 2°' / f. I :LOIS 

Jennifer Fiona a.k Wilfred Busu 
Lecturer 

p~ J Computa' Sei-.e an4 hrimatien 'lw:hM'°lr 
Universiti Malaysia Sarawak 

Note * Thesis refers to PhD, Master, and Bachelor Degree 
** For Confidential or Restricted materials, please attach relevant documents from relevant organizations I authorities 



DECLARATION 

I hereby declare that this research together wills all of its contents are no other than those of 

my own work, except for some information taken and extracted from other resources that 

have been quoted respectively. This project has not previously been accepted in substance for 

any degree and is not being concurrently submitted in candidature for any degree . 

................ ~.· .. 

(NURN AJIHAH BINTI AHMAD NARZAM) 

29/6/205 

Date 



ACKNOWLEDGEMENT 

I would like to express my gratitude and appreciation to all those who gave me the 

possibility to complete this project. A special thanks to my final year project supervisor, Miss 

Jennifer Fiona Anak Wilfred Busu, whose help, give a suggestion and encouragement to help 

me especially in writing this report. In addition, a special thanks to my examiner, Madam 

NorFauza Binti Jali for encouragement and helping me to examine my thesis. 

I would like to acknowledge with much appreciation to the staff of FCSIT especially 

the one who give all the permission to use all the necessary material to complete my project. 

A special thanks to my family and friends that give me a lot of support and 

encouragement during my studies in UNIMAS. 

I would to appreciate the guidance given by the supervisor as well as the examiner 

because I have improved my presentation skills by their comments and tips. Lastly, thank you 

for whoever that help me direct or indirectly to complete my project. 

II 



Pusat Khidat Maklumat Akademi 
UNIVERSITY MALAYSIA SARAWAK 

TABLE OF CONTENT 

DECLARATION l 

ACKNOWLEDGEMENT II 

TABLE OF CONTENT III-VI 

LIST OF FIGURES VII 

LIST OF TABLES Vlll-XI 

ABSTRACT X 

ABSTRAK XI 

CHAPTER 1: INTRODUCTION 1 

1.1 Introduction 1 

1.2 Problem Statement. 2 

1.3 Objectives 2 

1.4 Methodology 2-3 

1.5 Scope 3 

1.6 Significance of Project · 4 

l. 7 Report Schedule : 4 

1.8 Project Outcome 4 

1.9 Project Outline 5 

1.9. l Chapter 1: Introduction 5 

1.9.2 Chapter 2: Literature Review 5 

1.9.3 Chapter 3: Methodology 5 

1.9.4 Chapter 4: Analysis & Design 5 

1.9.5 Chapter 5: Implementation 6 

1.9.6 Chapter 6: Testing & Evaluation 6 

1.9. 7 Chapter 7: Conclusion & Future Works 6 

1.10 Chapter Summary 6 

CHAPTER 2: LITERATURE REVIEW 7 

2.1 Introduction························································"'····················································· 7 
2.2 E-learning .. ~ 7-8 

2.3 The interactive Learning as Mode oflnstruction 8-9 

2.4 Review of Existing System 9 

2.4.1 Science Bob.Com 9-l l 

2.4.2 Education.com 11-13 

Ill 



2.4.3 Science Kids Fun Science & Technology for Kids 13-15 

2.4.4 Scifun.Org 15-17 

2.5 Comparison of Interface the Review Existing System 18-19 

2.6 Proposed system: Interactive Science Experiments for Year 6 20-21 

2.7 Chapter Summary 21 

CHAPTER 3: METHODOLOGY 22 

3.1 Introduction 22 

3.2 ADDIE Model 22 

3.2.1 Analysis 23 

3.2.2 Design 23 

3.2.3 Development 24 

3.2.4 Implementation 24 

3.2.5 Evaluation 25 

3.3 Requirements 25 

3.3.1 Software Requirements 25-26 

3.3.2 Hardware Requirements .' 27 

3.3.3 System Requirements 27 

3.3.3.1 Functional 27-28 

3.3.3.1 Non-Functional. 28 

3.4 Chapter Summary 28 

CHAPTER 4: ANALYSIS & DESIGN 29 

4. l Requirements Analysis 30 

4.1.1 Questionnaire 30 

4.1.2 Respondent. : 30 

4.1.3 Procedure and Tasks 31 

4.1.4 Result 31-35 

4.1.5 User Requirements 35 

4.2 System Design 35 

4.2.1 Flowchart , 36 

4.2.2 Context Diagram 37 

4.2.3 Data Flow Diagram(DFD) 37 

4.2.3.1 Level O Data Flow Diagram(DFD) 38 

4.2.3.2 Level I Data Flow Diagram(DFD) 39-40 

4.2.3.3 Entity Relationship D iagram(ERD) .41 

IV 



4.2.4 Storyboard 41-47 

4.3 Chapter Swnmary 47 

CHAPTER 5: IMPLEMENTATION .48 

5.1 Introduction 48 

5.2 Application Development oflnteractive Science Experiment for Year 6 .48-49 

5.2.1 Main Page (Home) .49 

5.2.2 Menu Topic Page 50 

5.2.3 Subtopic Page 51 

5.2.4 Short Note Page 51 

5.2.5 Exercise Page 52 

5.2.6 Experiment Page 52-53 

5.2.7 Quiz Page 53 

5.2.8 Help Page 54 

5.3 Chapter Swnmary 54 

CHAPTER 6: TESTING & EVALUATION 55 

6.1 Introduction : 55 

6.2 Web Testing 55 

6.2. l The Importance of Testing 56 

6.2.2 Types of Testing 56-58 

6.2.3 Testing and Evaluation Set-up 58-59 

6.2.4 Testing Result. 59- 71 

6.3 Web Evaluation 71 

6.3.1 Evaluation Approaches 71- 79 

6.4 Chapter SUilllnary : 79 

CHAPTER 7: CONCLUSION & FUTURE WORKS 80 

7.1 Introduction 80 

7.2 Objective Achievements 80-81 

7.3 Challenges 81 

7.4 System Strength <- 81-82 

7.5 System Weakriess 82 

7.6 Future Works 83 

7.7 Chapter Swnmary 83 

REFERENCES 84-85 

APPENDIX A 86 

V 



APPENDIX B 87-91 

APPENDIX C 92-93 

APPENDIX D 94-95 

VI 



LIST OF FIGURES 

Figure 1-1: The ADDIE Model 3 

Figure 2-1: TheScience Bob.Com website : 10 

Figure 2-2: The Education.Com website 12 

Figure 2-3: The Science Kids Fun Science & Technology for Kids website 14 

Figure 2-4: The Sci.Org website 16 

Figure 3-1: The ADDIE Model 22 

Figure 3-2: The functional framework of the system. 28 

Figure 4-1: Percentage of Section A (teacher questionnares) 31 

Figure 4-2: Percentage of Section A (student questionnares) 32 

Figure 4-3: Percentage of Section B (teacher questionnares) 32 

Figure 4-4: Percentage of Section B (student questionnares) 33 

Figure 4-5: Percentage ofoverall result of the questionnaires 34 

Figure 4-6: The flowchart of the system 36 

Figure 4-7: The context Diagram of the system 37 

Figure 4-8:The data flow diagram (DFD) level O of the system 38 

Figure 4-9: The data flow diagram (DFD) level l (Register)of the system 39 

Figure 4-10: The data flow diagram (DFD) level I (Experiment)of the system 39 

Figure 4-11: The data flow diagram (DFD) level 1 (Exercise)ofthe system .40 

Figure 4-12: The data flow diagram (DFD) level 1 (Quiz)ofthe system .40 

Figure 4-13:The entity relationship diagram(ERD) of the system .41 

Figure 5-1: The main page of the system .49 

Figure 5-2: The menu topic page of the system 50 

Figure 5-3: The menu topic page of the system 51 

Figure 5-4: The menu topic page of the system : 51 

Figure 5-5: The exercise page of the system ' 52 

Figure 5-6: The experiment page of the system 53 

Figure 5-7: The quiz page of the system 53 

Figure 5-8: The help page of the system 54 

Figure 6-1: The flow structure of the system 59 

Figure 6-2: The result of the questionnaires testing 77 

VII 



LIST OF TABLES 

Table 2-1: The comparison of Interface the Review Existing System 18-19 

Table 3-1: The software used in the development application 25-26 

Table 3-2: The software used in the software application 26 

Table 4-1: The user requirements collected from the result of questionnaires 33-34 

Table 4-2: The result of the analysis questionnaire 35 

Table 4-3: The sequence of the sketch user interface of the project for teacher version .42-44 

Table 4-4: The sequence of the sketch user interface of the project for teacher version 45-47 

Table 6-1: Test case l 60 

Table 6-2: Test case l functionality result 60 

Table 6-3: Test case I usability result 61 

Table 6-4: Test case 2 61 

Table 6-5: Test case 2 functionality result 61 

Table 6-6: Test case 2 usability result ." 62 

Table 6- 7: Test case 3 62 

Table 6-8: Test case 3 functionality result 62 

Table 6-9: Test case 3 usability result 63 

Table 6-10: Test case 4 63 

Table 6-11: Test case 4 functionality result 63 

Table 6-12: Test case 4 usability result 64 

Table 6-13: Test case 5 64 

Table 6-14: Test case 5 functionality result 64 

Table 6-15: Test case 5 usability result 65 

Table 6-16: Test case 6 65 

Table 6-17: Test case 6 functionality result 65 

Table 6-18: Test case 6 usability result 66 

Table 6-19: Test case 7 66 
< 

Table 6-20: Test case 7 functionality result.. 66 

Table 6-21: Test case 7 usability result 67 

Table 6-22: Test case 8 67 

Table 6-23: Test case 8 functionality result 67 

Table 6-24: Test case 8 usability result 68 

Table 6-25: Test case 9 68 

VIII 



Table 6-26: Test case 9 functionality result.. 68 

Table 6-27: Test case 9 usability result 69 

Table 6-28: Test case 10 69 

Table 6-29: Test case 10 functionality result 69 

Table 6-30: Test case IO usability result 70 

Table 6-31: Test case 11 70 

Table 6-32: Test case 11 functionality result 70 

Table 6-33: Test case 11 usability result 71 

IX 



ABSTRACT 

E learning has become increasingly popular learning approach in primary, secondary 

and even in a higher education and can be effective as traditional training. It can develop 

cognitive skills and the interpersonal skill between students. The existing science e-learning 

nowadays does not provide all the details of the subject such as the experiments of certain 

chapter. In the Malaysian education context, there is no available interactive online learning 

for Science. Most of the e-learning does not using an interactive context because it is only 

focus mainly on the notes and theoretical questions. The possible solution of this problem is to 

design and develop an interactive based learning web based application program as a tool 

for teaching aids for teachers and students. This system provides a interactive assessments for 

science experiments such as tests, quizzes and games to evaluate students understanding in a 

certain topic for example forces, movement, eclipses and machine. 
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ABSTRAK 

E-pembelajaran telah menjadi salah satu cara pembelajaran di sekolah rendah, 

menengah dan di peringkat yang lebih tinggi. Ia boleh menjadi salah satu cara yang sangat 

berkesan seperti kaedah pembelajaran tradisional dan dapat membina skill kognitif dan 

kemahiran interpersonal antara pelajar. E-pembelajaran sains yang sedia ada tidak 

menyediakan semua maklumat tentang sesuatu subjek contohnya eksperimen dalam setiap 

topic. Dalam konteks pendidikan Malaysia, tidak ada pembelajaran interaktif dalam talian 

untuk subjek sains. Kebanyakan e-pembelajaran tidak menggunakan konteks interaktif kerana 

ia hanya memberi tumpuan kepada nota-nota dan soalan teori sahaja. Penyelesaian yang 

terbaik bagi masalah ini adalah membangunkan pembelajaran berasaskan web program 

aplikasi web berasaskan interaktif sebagai alat bantu untuk guru-guru mengajar dan pelajar. 

Sistem ini menyediakan penilaian interaktif untuk uji kaji sains seperti ujian, kuiz dan 

permainan untuk menilai pemahaman pelajar dalam topik tertentu contohnya daya, 

pergerakan, gerhana dan mesin. 
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CHAPTER 1: INTRODUCTION 

1.1 Introduction 

Interactive learning can be defined as a medium that allowing a two way flows of 

information between a computer system and a computer user. According to Ghirardini (2011), 

e-learning can be defined as the use of computer and internet technologies to deliver a broad 

array of solution to enable learning and improve performance. The idea of using web-based in 

education as a interactive learning has prove to be more effective (Hamada, 2007). 

It is becoming important to find an alternative ways to improve the teaching aids for 

teachers and student. The aim of this project is to an interactive based learning web based 

application program. The program is build to enhance the learning and problem solving 

through the interesting assessments and games. The existing interactive learning provided 

many good online courses which is well designed, well written text and very effective for 

learning process. The requirements of this interactive science experiments is to help teaching 

and learning process for the students and teacher to learn and teach science in such an 

interactive ways. 

This Interactive Science Experiments for Year Six web based application program 

consist of four topic of the textbook syllabus and each topic consists of two examples of the 

experiments. This program has a multimedia element such as text, audio, video, animation 

and images to facilitate students to learn. Students will have fun to learn in such an interactive 

ways. 
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1.2 Problem statements 

The existing science e-learning nowadays does not provide all the details of the 

subject such as the experiments of certain chapter. In the Malaysian education context, there 

is no available interactive online learning for Science. Most of the e-learning does not using 

an interactive context because it is only focus mainly on the notes and theoretical questions. 

1.3 Objectives 

a) To identify the requirements to learn science using fun and interactive experiments. 

b) To design and develop an interactive based learning web based application program as 

a tool for teaching aids for teachers and students. 

c) To design assessments such as tests, quizzes and games to evaluate students 

understanding. 

1.4 Methodology 

The project IS develop using ADDIE model. This model is a suitable model used for 

the e-learning system because the flexibility is needed to select and adapt to a model to a 

given situation. This model also provides a step-by-step process to assist in planning and 

creating a training programs and provides several chances to re-evaluate learning objectives 

and outcomes. This model includes the development and evaluation of instructional materials 

and activities (Lai & Liou, 2007). 

The ADDIE model includes five stages, Analysis, Design, Development, 

Implementation and Evaluation. The first phase is the Analysis which needs to analyze the 

requirements of the target user of the system which is year six students and the task that need 

to be done. For the Design phase, we need to identify the learning objectives for the students 
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and do the design sequencing for the system The thir d phase is the Development phase tha t 

require us to develop the content of the science subject, the storyboard and design it according 

to the available resources of the system Next is the Implementation phase, the system or the 

course develop is delivered to the learners by installed the system on a server and make it 

assesable to the learners. The last phase is the Evaluation phase which is similar to the testing 

phase which is we test it to the learners and record their feedback for this system 

C::J O [:] O I De.elopmeot o lmplementatloa o..___E_v_al-ua-ti-on _ _, 

Figure 1.1: The ADDIE Model(Lai & Liau, 2007) 

1.5 Scope 

This system IS an interactive approach for students to learn and focus more on the 

experiments of a certain topic in the textbook in a web based application. The web based 

application is chosen because in the Malaysia education context, there are not available a web 

based science application for the primary students. The focus topic is on the chapter are 

forces, movement, eclipse and machine because the topic available on the year 6 syllabus in 

primary school. Each chapter consists of two examples of the short notes, exercise, 

experiment and quizzes. There are several assessments that similar to the exam question that 

can help the students to understand more about the topic. This system also has two kind of the 

user, which are students and the teacher where the system can be reference for the teacher for 

the teaching aid and as a one of the compliment in school education. 
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1.6 Significant of the project 

The advantages of this interactive multimedia technology are to support learning, 

especially on a problem solving through exercise, quizzes and experiment. It also encourages 

students to become capable on critical thinking, problem solving, more skilled in the process 

of finding and organizing information throughout the experiments. In addition, students can 

learn not only in school, but they can access the website from their home. 

1.7 Report schedule 

This project of interactive science experiment started on 10" September 2014 and will 

end on 30" June 2015. The expected duration of this project is 9 month 8 days . This time 

period schedule can be seen on Appendices A 

1.8 Project outcome 

The system will ease the learning session and let it be more interesting and interactive 

for both teacher and students. This system also gives a material education for the teacher in 

interactive way because of the interesting interface of the website. In addition, it gives an 

opportunity to a student to learn in fun ways. 

The indirect effect of this system for the user and environment is one of the new ways 

of learning for the students because of the animation and content of the system can attract 

them to learn more about science especially the experiment part. Hence, the interest of 

students to learn science can be cultivated. 
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