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ABSTRACT

AQUINO, HONEYLENE 8., BULANHAGUI, AUDOUIN C., and MADRELEJOS,
MARU JERROFEI T. Ziggy: Computer-based Jigsaw Puzzle for Child Development
Center. Undergraduate Thesis. Bachelor of Science in Information Technology. Cavite
State University, Indang, Cavite. April 2019. Adviser: Mr. Jake R. Ersando.

The study was conducted from August 2018 to April 2019 in Child Development
Center, Indang Cavite to develop a computer-based jigsaw puzzle game that can help to
increase a child’s memory capacity which allows them to familiarize specific people,
animals, things, and other activitics at the forefront of their minds. Specifically, the study
aims to (1) design the application with the following feature: create an interactive virtual

jigsaw puzzle game design, create a list of categories where the users can choose their

desired puzzled mmage to solve, and create a collection of images as well as trivia’s that
corresponds to the chosen category of the game; (2) create the application using Microsoft
Virtual Studio 2010 Ultimate C#; (3) test and improve the finctionality of the application
using unit testing; and evaluate the performance ofthe development ofthe application with

the help of the students of Child Development Center.

The methodology used by the researchers was the Prototyping methodology
(Pfleeger, Atlee 2012). It consists of four (4) phases: Prototype Requirements, Prototype
Design, Prototype System, and Testing. The system was evaluated based on the criteria of
functionality, reliability, usability, efficiency, maintainability, portability and user-
friendliness. The participants of the system evaluation were composed of 10 Department
of Information Technology Faculty Members and 50 Grade One and Grade Two students

of Child Development Center. Evaluation results have an excellent interpretation, indicate



for the system has passed completed and meet all the needed requirements and achieved

the objectives of the study.

The results show that the system was judged to be excellent in general by all the
participants in terms of its functionality, reliability, usability, efficiency, mamntainability,
portability, and user-fiiendliness. The results were tabulated, analyzed, and statistically

treated using mean and standard deviation.



TABLE OF CONTENT

Section Page
BIOGRAPHICAL DATA ... e iil
LIST OF APPENDICES ............ccocoiiiiiiiiiiiiiiiiiie e, X
LIST OF APPENDIX FIGURES ....................... ... ............... xi
Statement ofthe Problem ............................ 2
Objectives of the Study ............cooiiiiiiivciiiiccccievieeeeeee 3
Conceptual Framework ofthe Study .............................. 5
Significance ofthe Study ..........c.cooeeeeiii . 6
Time and Place of the Study .......c.cocoiiiiiiiciiiiiiin. 7
Scope and Limitation ofthe Study ......................cn 7
Definition of Terms ..............ccooveeiiiieiiiiiiiiciiiie e, 10
REVIEW OF RELATED LITERATURE ............................ 12

Materials ... e 25

MethodS ... oo e e e 05



Population, Sample Size, and Sampling Technique ...............
Instrumentation ................
Statistical Treatment of Data ..............c.ccoooiiiiiiiiiiiiiininnn

System Architecture ...
RESULTS ANDDISCUSSION ...,
System Development .
System Overview ..................
System Evaluation ...

SUMMARY, CONCLUSION, AND RECOMMENDATIONS

Conclusion .......ooiiiii
Recommendations .....

28

28

30

32

32

33

41

56

58

58

59

61



LIST OF TABLES

Table Page
1 Comparison of strategies related to developed system ..., 23
2 Breakdown of Respondents .............ccccooveviiiiiiiiiiiniiiiiiiiinne. 42
3 Numerical Rating .............oooiiiiiii e ee. 42
4 Likert Scale .........cooiiiiiiiiiiiie e 44
5 Non-technical participant’s evaluation in terms of functionality ............. 45
6 Non-technical participant’s evaluation i terms of reliability ................. 45
7 Non-technical participant’s evaluation in terms of usability .................. 46
8 Non-technical participant’s evaluation in terms of user-friendliness ........ 47
9 Over-all evaluation of non-technical users ..................................... 47
10 Technical participant’s evaluation i terms of functionality .................. 48
11 Technical participant’s evaluation in terms of reliability ..................... 49
12 Technical participant’s evaluation in terms of usability ...................... 50
13 Technical participant’s evaluation i terms of efficiency ..................... 51
14  Technical participant’s evaluation in terms of maintainability ............. 52
15  Technical participant’s evaluation in terms of portability .................... 53
16  Technical participant’s evaliation in terms of user-fiiendliness ............. 54
17 Over-all evaluation of technical users ..............cccooeevieenniii 55
18 Ganit Chart for Ziggy: Computer-based Jigsaw Puzze ..................... 71
19  Line item budget for documentation materials and expenses ................ 74




Figure

10
11
12
13
14
15
16
17

18

LIST OF FIGURES

Conceptual Model of Zlggy Computer—based Jlgsaw Puzzle for Child

Development Center .

Prototypmg Methodlogy (Pfleefer, Atlee 2012) ......................

System Architecture of Zlggy Computer-based Jlgsaw Puzze for Child

Development Center ..

Unity 2018.2.131 environment for game development

Adobe Photoshop CS6 environment for designing all objects ................

Main Menu ....oovventie e e e
Achievements Module .......................

Easy — Difficulties Module ..............

Animals — Puzzle Images Module .................coi i,
Animals — Input/Output Handler Module ..........

Average - Difficulties Module ...................coo
Asian Flags —Puzze Images Module ....................

Asian Flags — Input/Output Handler Module ................................

Difficult — Difficulties Module ..

Philippine Heroes — Puzze Images Module ......................
Philippine Heroes - Input/Output Handler Module ............................
Input/Output Handler Module .............coooomeeeeoee i

Quit BUton ... ... L

Xi

......................

Page

26

30
33
34
35

35

36
36
37
37
38
38
39
39
40
40

41



LIST OF APPENDIX FIGURES

Page
Fishbone diagram for some students are not good critical thinkers ......... 61

Fishbone diagram for Limited availablllty of educational games p]aycd by
children ........... ..., . 62

Fishbone diagram for unﬁlrruharlty about Asian ﬂags, Animals and
Philippine National Heroes . N ¢ X

Use Case Diagram for User .............coceeiiiiiiiiiiiiiiii i ciieieeeeeene. . 65
Survey Result for Question 1 ............ccociiiiiiiiiiii i, 67

Survey Result for Question 2 ..................coci . 68

Xii



Appendix

10

11

LIST OF APPENDICES

Fishbone diagram .........

Use CaseDiagram ......................
Gantt Chart ................

Line Item Budget ...........................
Survey Result .........................
Interview Report ................cocoviiennn.

Certificates, letters, and forms ....

Sample Code .......coooiiiii e

Sample technical and non-technical evaluation ....

Unit Testing .........cccovveviineiinnnn.

Integration Testing .............c..ooiiiiieinnnn.

Xiii

Page
62
66
68
70
72
75
77

98

120
124

131



ZIGGY: COMPUTER-BASED JIGSAW PUZZLE FOR CHILD DEVELOPMENT
CENTER

Honeylene S. Aquino
Audouin C. Bulanhagui
Maru Jerrofei T. Madrelejos

An undergraduate thesis manuscript submitted to the faculty of the Department of
Information Technology, College of Engneering and Information Technology, Cavite
State University, Indang, Cavite. In partial fulfillment for the degree Bachelor of Science
in Information Technology with Contribution No.Z29/8/4-7-73] . Prepared under the
supervision of Mr. Jake R. Ersando.

INTRODUCTION

Computer based Game Application Jigsaw puzze is the most famous puzzle game
throughout the world. You may think how a jigsaw puzZe is constructed. This type of
ga;ne is created through a machine called jigsaw puzze machine or puzze cutter machine.
The machine is incorporated with a die. Remember, the size and shape of game depends
on puzzle dies. According to industry expert, manufacturing jigsaw puzzle at home is one
of the most lucrative home businesses. This is the main reason that demand of such game
machines is very high. A jigsaw puzze is a common puzzle that consists of an image
divided into many small pieces. Solving the jigsaw puzze involves assembling these pieces

together to form the original image.

Although there is evidence that the ancient Egyptians and some Middle Eastern

cultures manipulated broken clay tablets, it is generally accepted that the first modern



