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Abstract

This project is an multimedia design project for academic purposaulthnediacourseware

will be developed to deliver the information of biology to the students. mibkimedia
courseware is the methodology of combining the method of teaching and the form of game in
order to attract the students and increase their interests in $tueimultimediacourseware

will be focus on the topic of endangered ecosystem in the form 4 biology and the target
audience is form 4 students. The objectives of this project is to design a highly interactive
multimediacourseware in order to increase gngagement for user to learn the biology. The
learningcentered approach had been used to developuattenediacourseware so that it can
place the learner at the center of the learnihgreover, t also can help the user towe the
problems and ret# on what they are learning. Teultimedia courseware consists of 5
modules which are learning module, experiment note module, quiz module, past year paper
module and game based learning module. Each modules has its functionalities and
spedalization to provide the information of the endangered ecosystem for the Tker.
multimediacoursewarealso consists of multimedia elements such as texts, graphic, audio,
video and animation to increase the user experiences. Hewaa, motivate the students to
learn the biologywhencompared tdhetraditional way of study. The theory and main points

of the endangered ecosystem will be provided inl¢lening module and the knowledge of
experiment will be provided in the experiment note module. User also can increase their
understanding by answering the questions in the quiz module and the quespaperdf,

paper2 and papeB in the past year paper module. The creative game based learning module
can allows user to interact and engage in the game. As a result, user can explore the knowledge
of biology andthey canunderstandthe biological concept ém these 5 modulén the
multimedia coursewareThe methodology for this multimedia project is ADDIE model. It
consists of 5 phases which aalysis, design, development, implementation and evaluation
phasesThe unrealistic requirements, causepobblems and the possible solutions will be
identifiedduring the analysis phadeurthermorethe storyboards and the survey questionnaire
will be donein the design phasblext, thesystemwill be developed in the development phase.
After that, it will be delivered to the target audience and the feedhitiise collectedin the
implementation phase. Lastly, tegstemwill be tested and improved in the evaluation phase.

Eachof thephase will be gone througbh produce thenultimediacoursewareuccessflly.
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CHAPTER 1 INTRODUCTION

1.1 Introduction

Biology is a natural science that studies the life and living of organisms such as the
structure, fuction, growth, origin, evolution and distribution of living organisms (Mary Bagley,
2017). The biology is an interesting subject and it has been intrigugngctentific minds for
several centuries (Prerna J, 2016). Biology is an important subject for the students because it
involves the study of life and the natural world. It also providetepth understanding of how
all living and nonliving organisms anateract with each other for the students. The knowledge

of biology is very useful and it can help to solve some problems in human life.

However, most of the students percieved that the biology subject is difficult and boring.
It is because they need to know the theory of biology and it is difficult to understand the
meaning of the theory. Some students also hard to understand and renthenkiegwords of
the biology. It causes the students less of interest in study the biology subjects. Hence, an
edutainment courseware is designed specialized for the form 4 students to study the biology. It
provides the useful and updated information ofdgy to the students. Students will find the
learning of biology subject is interesting and fun through the multimedia courseware. It also

helps students to gain the knowledge of biology and used it to prepare for their examination.

1.2 Background

Tedhnology is everywhere and it had entwined in almost every part of our life.
Nowsadays, the effective and powerful of technology had been greatly access to the education
and it used for teaching and learning. It also allows user to has distance leachthg aser
can access to massive amount of i nformatio
technology uses both of the software and hardware to provide a lot of information for the user.
There are different types of educational technology to faeilithe user in their learning
process. For example, computeded instruction (CAIl), information and communication
technology (ICT), online education, compubarsed training and so on. Through the
educational technology, the students can learn the thirags easier, faster and more accurate

way and become an active learner.

Technology is a powerful tool as it can transform and support education in many ways

by making easier for the teachers to create instructional materials and enable the students to

1



learn things together. This project is to develop a multimedia courseware in order to provide
learning opportunities for the user to learn biology. The multimedia courseware will provide

the interactive and attractive user interfdoe the user. Hence, t an i ncr ease t h
engagementith the multimedia coursewarEurthermore, ser also can increase their interest

in learningwith the edutainment courseware instead of using a traditional way of study such

as reading a biology textbook. The multimediements such as the images, graphics, audio

and animatiorcan let user learn it in a fun walfurthermore, the images and diagrams also

showed in col or to attract the userods attent

The multimedia courseware is an integrating technology whichbeansed in the
classroom to deliver the information of biology. It is an effective way to connecttiéth
students of all learning styles and it afgovidesan opportunity for the students to enhance
the interaction with the classmates andrtimstrudors. There are 5 modue the multimedia
courseware which are learning module, experiment note module, quiz module, past year paper
module and learning based module. Each of the module can increase the user experiences
the learning procesbhe learmmg module provides detailed information for the user to gain
knowledge. On the other haride experiment note module providee experiment knowledge
for the user. User can increase their critical thinking skills from the quiz module. Moreover,
the expeiment notealsoprovides the paperl, paper 2 and paper 3 for the user to answer. Lastly,

the game based module can increase the usero

1.3 Problem Statement

i) The explanation and examples provided from the topic of the blogy is limited and not
detailed.

The information provided in the topic is summary and the details are limited to those
necessary for a clear explanation. The examples given are less and the keywords of biology are
not clearlyexplained It will causethe user cannot gain more informatimom the topic and
do not know the meaning of difficult keywords of biologdarehka Ramey (2012) supported
that theinformation should be easy to understand and satisfied the user requirdies s,
it is important to provide clearly information to thger. Furthermore, the biology experiments
also do noprovide Some diagrams and pictures showed in the topic also do not fully explain
and it will causeauser confuse about it. It wilausehe user need to find a relevant information

from a textbook andearch online to gain a complete understanding about the topic. Hence, it

2



will takemor e user 6s time to |l earn and understand
content in the application should provide relevant and valuable information to tle¢ targ
audi ence. It is because a fully and detail e
knowledge and their learning ability.

i) Lack of multimedia elements such as audio, video and animatioto present the

information.

A lot of existing systermsually use text or images to present the information of biology.
As a result, user cannot learn the biology through listening but visual learning only. The
application also does nbtavethe integration of text, graphic, audio, video and animation to
deliver the information to the user. As a result, it cannot provide a fully and complete
information to the user. The- and 3D animation also do namplementin the existing
system to provide learning for user. It wihuseuser cannot gain the detailedarmation of
biology. Jagannath D (2017) said that the multimedia elements have been widely used in the
sector of education to deliver information. It gaovethe powerful of multimedia elements to
be used to transfer information to the user. Furthermore, the font size is small and the diagram
is showed in black and white colour also have reduce the interest of user to study biology.
According to Michael (2012)imple interactive items such as images, audio and videos will
increase the user experiences. Hence, it is important to include the multimedia elements in the
learning process of the system such as the images, audio, video and animation in order to

increase the interest of user to study biology.
iii) The learning process of biology is static and lack of interactive for the user

The design of the user interface in the existing system is lack of interactive. User cannot
click on the images or items in tkhentent of the biology. It wiltausehe user cannot involve
in the process of learning. It also does not provide quiz or game to increase the engagement of
the user. Users become a passive participant in the learning process because they do not think
deeply about the question. John Kleeman (2012) supported that the test and quiz can help user
to retrieve knowledge and motivate them to study. It is because the quiz and game can make
user enjoy the process. Moreover, some question paper is fixed and notl@ew user to
edit and fill in the answer in the blank space. Hence, itneducet he user 6s moti v
learn the biologyAccording to Bill Cushard (2019), motivation is important for learners to
keep them continue to learfhus, the interactity between the user and the system can

moti vate and increase the userods interest t o



iv) The answer provided inthe question of the test and quiz does not provide description

and explanation

The answer provided in the quiz does not provide specific description and just simply
put it. The user will curious about the meaning of the answer provided in the question after
they answer the question wrongly. Hence, it widluseuser cannot get a thughout
understanding about the question. It also reduces the learning outcome of the lesson for the
user. Megan Smith (2016) said that the quiz and test can help students to retrieve the
information that they learned and bring it to mind. Hence, the ams\wer quiz and test should
provide the explanation in order to increase the understanding of the user about the question.
The answer in the quiz and test also does not provide images and graphics to explain and deliver
the information to the user. Accang to Trang (2018), user will review the answer of the
guestion in order to obtain the important information in the quiz or test before moving to the
next section. As a result, it is better to explain the answer of the question by using different
approachks such as text, image, audio and video to deliver the information to the user.

1.4 Objectives

i) To analyse animation and image approaches used for studying biology concept in our

life.

The image and animation approaches used in the interactive edutainment courseware
can provide the biology knowl edgebeatiratted t c an
by the animation because the animation makes user creates interest onsitraots dcom the
stationary surroundings. User wiilhd the content of biology particularly eye catching and it
will increasetheir interest to study it. The colour of the image also can enhance the visibility
experience for the user. Hence, animatiod anage approaches can deliver the biology
information in a simple and fun way. The animation is suitable for students because they can

be amused by the animation and makes them want to pay attention on details of biology.

il) To design a highly interactive edutainmentcoursewareto increase the engagement for

user to learn biology

Interactive edutainment courseware can transform an educational experience to learner
instead of using traditional ways of learning such as reading textbooks and listeniatagsin

lecture. It allows user to think and analysis the lesson of biology when are highly
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interacting with the edutainment courseware. Hence, it can improve the efficiency of learning
and increase the level of understanding to the user. The quiz and game in the edutainment
courseware can increase the interactive engagemesgofolearn biology. It also can produce
useful informative feedback to increase the motivation of user to learn. Hence, user will
becomean active learner by using the edutainment courseware. The more the engagement of

user in the edutainment coursewdhe more the user can retain the information.

iii) To evaluate the dfectiveness of the edutainment coursewar® learn biology concept

through benchmarking with similar leading apps.

Nowadays, edutainment courseware has been widely used by a lot t# fetgarn
and gain information. The edutainment courseware uses various creative methods to deliver
the message and knowledge to user to let them learn in an interesting and fun way. It consists
of several multimedia elements such as text, image, audieo or animation to deliver the
biology information. Hence, it can increase the interaction between the edutainment
courseware and the user. User can learn the biology and challenge the quiz according to their
level. Moreover, user can get more undermtagn and clearly information from the

edutainment courseware. Hence, it brings a lot of positive effects to the user.

1.5 Scope

Learning
Module

Game Based
Learning Module

Experiment
Note Module

Project Scope

Quiz
Module

Past Year Pape
Module

Figurel.1l: Project scope



A biology edutainment courseware will be developed to deliver the knowledge of
biology. It consists of 5 modules which are learning module, experiment note module, quiz
module, past year paper module and game based learning module. Some users felt that the
biology is a complex and difficult subject. Through this edutainment courseware, users will
learn biology in an easier and fun way although they find it challenging. It provides the tips
and strategies for user to study and learn biology. User will expleww knowledge and
understand the biological concept and lesson through this edutainment courseware.

1.5.1 Learning Module

Learning module is a module that provides the useful and compact information of
biology to the user. It provides the main points and summary of the biology lesson to deliver
the important information to the user. Moreover, this learning module contaiagirthetive
image and animation to let user learn it in an interesting and fun way. As a result, it increases
the attention of user to study biology. It also provides explanation and description for the
diagram and specialized keywords of the biology. daatearnmany study skills and guides
from this learning module. Hence, they can get the information of biology instead of reading a

biology textbook.

1.5.2 Experiment Note Module

Experi ment note modul e is a moskadwiedge. hat p
Experiment is a practical and necessary part of biology which is different from the theory of
biology. The information of experiment such as the steps, objective, problem statement,
hypothesis, variables, material and apparatus will be prdvidéhe experiment note module.

It provides the effective way to learn biology and enhance the experience and knowledge of

the user. User will more understands the theory of biology which is proved from the experiment.

1.5.3 Quiz Module

Quiz module is anodule to test the understanding and knowledge of the user about the
biology lessons. Questions are provided in the quiz module to test thé aaahelpto train

the user o6s brain to retrieve infor madthe on wh



lesson and concept of biology when they are doing the quiz. Moreover, it also provides clear
explanation for each answer in the question. When user answers the question incorrectly, the
answer and explanation will be given so that the users canstadierthe question. In short,

quiz module is one of the effectiveaysto learn biology.

1.5.4 Past Year Paper Module

The best way to learn biology is to do the past year questions.tistérme knowledge
of user about the concept of biology. User can know the latest format of past exams such as the
essay andhultiple-choicequestions. It also provides answer and axgii@n for each question
in the past year paper. Moreover, user can identify the major concepts that are find in the past
exam and use it to prepare for their exam. It betomealong-termmemory for the user when
they review and do the past year quastiThe more the user practices, the more the user can

remember it.

1.55 Game Based Learning Module

Game based learning module is a good starting point of people who dislike the biology
subject to learn biology. It catiscoverand increases the intsteof the user to study biology.
Moreover, it also allows user to interact and engage in the game. The game provides challenge
to the user which is related to biology so that the user can learn it in a funny and interesting
way. User willpay attention andconcentration to solve the problems in order to achieve the
objectives in the game. Furthermore, it can improve the prebtdving skills of the user and

enhance their memory toward the biology.

1.6 Contribution and Significance

The contribution and significance of the edutainment system is the experiment note
module and the past year paper module. The experiment note module provides the information
of the experiment such as tbbjectives, experimental procedures and so on. Heiseegan
strengthen their understanding about the related theoretical aspgetie experiment
Furthermore, the experiment note module developed by using the animation approach to attract

theusers |t can increase their interesting to study the experic@mnpared with the traditional



ways of studyThe experiment note module will show the outcome of the experiment for the
students. Hence, it can increase theis e kn@ewviedge about the experiment and produce a
good learning outcome to them.

Onthe other hand, the past year paper module of the edutainment system will be created
for theusers The past year paper moduéthe edutainment systeaorsists ofthe 3 paper
which is paper 1, paper 2 and paper 3. The past year paper module will beddsigthe
latest questions of the examination papethe edutainment systenthe multiplechoice
guestios aredesigned for the paper 1 and the structured questi@tesigned for the paper
2 and paper 3 the edutainment systerithe questions in ghpast year paper module can
challenge the usdo answer it Furthermorgthepast year paper module of the edutainment
system will consist of the marking scheme for the user to checlgtheie s tanswen. slénce,
users carcheckwhich question thegnsver wrongly. Lastly, th@nswerfor eachquestion in
the past year paper module will becludal the explanatiorfor the users tancrease their
understanding about the question.

1.7 Target Audience

The target audience of this edutainment coursewd@rim4 student®f the secondary
school Nowadays, a lot of secondary school stills applied the traditional method of teaching
biology. Itcan be seen frorine form 4 students who are taken biology sdbare still using
the textbook to study biology. The biology textbook is borangd lack of interactive.
Furthermore, some of the students who are taken biology are no interests to study this subject
because it has a lot of theories in the textbook waiehneeded to memoriédhe theoriesn
the textbook aréack of animation and graphicSo, the biology edutainment system will be
created to increase their interest to study biology subjbete@iutainment systewill provide
the learning moduldor the students to increase their knowledge. The edutainment system
allows students to has interactive with it and the animated graphtios edutainment system
canincrease the interest of students to study biology. Moreover, the form 4 students who are
takenthebiology subject also nédo go tothebiology lab to study the experiment. Hence, the
edutainment system wilbrovide the experiment notenoduleto the fam 4 studentsThe
experiment note module contains tetailed information camcrease he For m 4 st u«
knowledge about the experimemfhe Form 4 students will find the process of learning biology

is interesting and fun through this edutainment seware.



CHAPTER 2 LITERATURE REVIEW

2.1 Multimedia

2.1.1 Linear Multimedia

Linear multimedia is designed to be presented in a sequential manner which goes on a
logical flow of starting point to an ending point. It has no interactivity for thearsgtacks of
features for the user to take advantage of, such as the ability to choose on different options,
control the flow of the media or click on the icons (Ty Arthur, n.d.). Moreover, the linear
multimedia also does not has the features of navigatfonthe user. It is intended for display
purpose with no interaction and distraction from the user. The linear multimedia can be referred
as passive multimedia and the users are passive receiver most of the time. However, some
multimedia presentation wid follow the linear structure because it can give the organised and
chronological order in the presentation (Rosie Normanton, n.d.). The movie is an example of
multimedia linear content. Although the movie uses a combination of audio, graphics and
animatons, but the user cannot control over the sequence of events. As a result, the audience
can get more focus and concentration on the topic and it is effective when the audience can get

the information well.

2.1.2 Interactive Multimedia

Interactive multimeia is a computedelivered electronic system which allows the user
to combine, control and manipulate different types of media. (Encyclopaedia Britannica, n.d.).
Interactive multimedia integrates computer, data, phone, storage, and other information
techol ogi es. It i's a method of communi cati on
programbés output and the programbés output d.
The users are actively involved and they can access large amounts of data theugh t
interactive multimedia. The interactive multimedia also called as hybrid technologies because
it is able to combine the storage and retrieval capacities of computer and the digital database
with an advanced tool for viewing and manipulating these nadgdidragan Cvetkovic, 2019).
The graphics, sound, video and large amount of text in the interactive multimedia program can
present learning information to the teachers, students, and scholars in a meaningful way. Users
can controls the sequence and theinmpof the materials and allow them to proceed at their

own pace in a tailored learning environment.



2.2 Interative Multimedia

2.2.1 Benefits

Nowadays, a lot of people are surrounded by interactive multimedia. The interactive
multimedia had been implemented in a wide variety of platforms and applications such as touch
screen smartphones and tablets, as well as other interactive mediums whakased
exclusively to solve a unique problem or a set of problems. The benefits of interactive
multimedia is it isinteractivebecauset can engage the user to become an antive participant
(Rebecca Bull, 2016)it also allows people to communicate aharg information with the
people, companies or organizations. Hence, prople can exchange the ideas and information
through the interactive multimedil.is also flexible because the interactive multimedia can
be easily changed to adape different audiaces and situatiorizor example, the interactive
multimedia includes social media, video games and applicafitresinteractive multimedia
also is a powerful learning tool because it can let students to control of what they are learning
(Khoo Cheng Choo1994). Hence, it can make the students become more active in their
learning experience. Morever, the interactive multimedia such as the images, video and
ani mations also can increase the studentods
(Randall Bassn.d.) So, the interactive multimedia is an efficient source for acquiring learning

resources.

2.2.2 Limitations

Although there are a lot of advantages from the interactive multimedia, but it also has
some limitations on it. Firstly, the videos aaddios of the interactive multimedia occupy a
larger amount of computer storage capatitynaid Rehman, n.d.The user need to have a
larger storage files to store it and it also takes the time to load it. Besides, the videos also take
a large bandwidthto upload to the internet. Furthermore, the interactive multimedia is
information overloaded because it contains enourmous amout of information. As a result, it
takes a longer time for the user to search and find the specific information that they vaaint. Ap
from that, it takes time for the people who want to edit and compile the interactive multimedia.
The interactive multimedia also can be expensive because it needs a wide range of resources.
Hence, user need to spend a lot of money in it. Moreoverjiiaglvantages of interactive

multimedia is that it can be intrusiy8tuart Robertson, n.d.fFor example, it will be classify
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as noise pollution if the computgenerated voices are projected out in the street of some

countries.

2.3 Applications of Multimedia

Multimedia applications can be used in many areas such as educations, businesses,
homes and public places. The multimedia application involved programming code and multiple
different types or forms of media to enhanced the user interaction. The growse iof u
multimedia applications for educational purposes had increased in recent years (UK Essays,
2017). Educational multimedia applications can increase the learning effectiveness and it is
more attractive than the traditioAadsed learning methods. Theltimedia applications such
as the CEROM based textboolcomputeraided instruction (CAIl) and so on can motivate the
user to learn. Hence, the educational multimedia application is an effective ways to attract the
students during learning as well as irage the students learning outcomes. Furthermore,
multimedia applications in business had been used widely for training, promotional material
and presentation (Jotuts, n.d.). It can allow user to communicate within and outside the
organization. Moreover, hmultimedia entertainmet applications allow user to engage in the
activities such as listening to music, playing a games, watching a video, meeting people at
virtual environment and participating in an interactive story. The characteristics of higher
interactivity, mobility and content awareness are existed in the multimedia entertainment

applications. Hence, useanactively participate in the multimedia entertainment applications.
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2.4 Multimedia in Biology

2.4.1Biology eBook & Quiz

® A M A Biclogy eBook and Quiz

~ = S e C

Biology eBook Human Body Diseases

< &) &) &

Botany Set 1 Botany Set 2 Zoology Set 1

Label D

&) &) &)

Zooiagy Set 2 Human Set 1 Human Set 2

L —

E. ~ Favorites

Label A

=

Rate us iviore Apps Upgrade

Best app in your hands for BIOLOGY Exam pr..

Figure2.1 Biology eBook & Quiz (Sana Edutech, 2016)

Biology eBook & Quiz is an application which help user to get the knowledge of
Biology. It provides the summary and useful information about the human body, disease,
botany and zoology. User can easy to understand the content of the biology. Moreover, it
provides the quiz to test the user to improve their understanding of what they learn. Label A
and label B show that user can rate it and share this application with their friend if they like the

application.
Strengths

This application provides visual anetrbal learning such as voice reaat facility.
Label C shows that the information given by the application is categorized so that the user can
easy to navigate it and the content is summarized for easy to understand. Moreover, the text
can be adjustediarge, medium or small font size. Label D shows that the application provides
practice mode of quiz for user to learn and real timed mode of quiz to test and evaluate the
level of learning of user. The quiz provide answer for user to review after angwba
guestions. The quiz result is stored and categorized for user to know and compare with the
previous result. The application is automatic pareseime so that the user can revisit the page

of where they stop.
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Weaknesgs

The application has no leang level for user to choose. User cannot choose to answer
low, medium or high level of quiz. Apart from that, user should have internet connection for
free version. User need to upgrade for offline version in order to run the application offline.
Moreover the advertisement pops out after exit the quiz will make the user feel annoying.

2.4.2 SPM Biology

Label A

= OXTORD SEORM 4 BIOLOGY MORE APPS

REVISE REVISE

Cell Structure and Cell Movement of Substances
Chapter Organisation Chapter across the Plasma
Membrane

p 3

RECALL

Quiz for Chapters 2 and 3

Label B

Figure2.2: SPM Biology (Oxford Fajar, 2016)

SPM Biology is a selstudy application that provide revision note of forrardl form
5 Biology. It provides the study card and quiz of form 4 and form 5 Biology. It is a quick
revision for user to recall and learn especially for form 4 and form 5 student. Users can learn it

at anytime and anywhere to prepare for their exam.
Strengths

Label A shows that this application provides effective study cards to help student to
revise and recall because it contains short and important syllabus. Label B shows that this
application provides interactive quiz to test user. The content alsalesogiagrams, table,
and graph which are showed in colour to deliver the information. So, user can easy to
understand and gain the knowledge of biology. The keyword of the sentence also highlighted

to get the attention from the user. Hence, user can ilgaran interesting way.

Weaknesgs
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The information provided from this application is limited because it only provides the
content of chapter 2 and 3 of form 4 Biology and chapter 1 of form 5. If the user wants to get
more information, they need to activate the code and pay to get ther&ithwv of form 4 and
form 5 Biology. This application only provides English version but not bilingual version such
as Malaylanguageand English language.

2.4.3 3D Bones and Organs (Anatomy)

Label A || Label C

4

L/

N A

t's 339 off™
S foodpanda “ax - T EBCs mpphy.

Label D

Figure2.3: 3D Bones and Organs (Education Mobile, 2013)

3D Bones and Orgarapplication is an interactive 3D application which provides user
to learn the human bones and organ. It is a free application and it provides virtual learning for
user to navigte and explore human body to reveal the anatomical structures. Label A shows
that the information about the human body is based on the Wikipedia and anatomy textbook.

It is useful for people who like anatomy and physiology learning.
Strengths

The strength of the application is to allow user to zoom in and out and rotate around the

bones and organ of human body so that user can see the 3D Anatomy in label B. Furthermore,
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it provides audio pronunciation for all bones name. Hence, user easytte getormation
through virtual and audio learning. It contains the 3D information of skeleton, ligaments,
muscles, respiratory system, circulation, nervous system, reproductive system, unary system
and ear. Label C shows that it also provides 3D locafiorzes to test the knowledge of user.
User also can bookmark the important information. Label D shows that it can choose several
languages such as French, Spanish and German when using the application.

Weaknesses

It is difficult to press the right answen the model when doing the quiz because part
of the model is too small. Moreover, this application cannot separate the model to small part in
order to view clearly. Some information also not clearly provided for the part of the model.
The advertisemerdover at the bottom of the screen and it is difficult to navigate for the quiz.

2.4.4 Biology Academic

Label A
“Biocademy Oxtober November Label B
CAMBRIDGE MARK SCHEME
I G C S E PAPER 12 MARK_SCHEME
74 PAPER 13 MARK_SCHEME
MARK_SCHEME
MARK_SCHEME
. PAPER 23 MARK_SCHEME
: a m I: rl d g e PAPER 41 MARK_SCHEME
Nt ti /
inNnternaltonasi —— MARK SCHEME
N ,

Figure2.4: Biology Academic (Shadow Guild, 2019)

Biology Academic is an application which give a wide range of A Level and Olympiad Biology
Revision Notes, latest past papers and mark schemes that can be used by student to prepare the
IGCSE biology, A Level biology and International Biology Olympiadcédin increase the

understanding and knowledge about the biology.

Strengths
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This application allow user to choose the past papers they would like to do in label A.
Mark schemes also provided for each question paper so that user can find it easily tbecheck
answer which respective for each question paper in label B. The IGCSE and A Level biology
notes contain a lot of topics for user to learn such as biological molecules, enzymes,
homeostasis and the topics is well organised in label C. The diagramniotéhis showed in
colour and it can attract the user. User can use this application without internet connection.
Lastly, this application is free of cost and no advertisement.

Weaknesses

The notes and past papers are not interactive because user cannot edit and fill in the
answer in the question paper. Some user will be felt boring when doing the question paper. It
also does not provide the video or audio learning to deliver informatithre toser. The font
size of the notes is small and it withuseuser need to zoom in to see clearer of the content.

User need to download the question paper and mark scheme before using it offline.

2.4.5 Concepts of Biology Textbook, Test Bak

cQ Essay Terms

- <

“Reproduction | LabelC

Single-celled organisms reproduce by first
duplicating their DNA, which is the genetic material.
and then dividing it equally as the cell prepares to
divide to form two new cells. Many multicellular
organisms (those made up of more than one cell)
produce specialized reproductive cells that will form
Y new individuals. When reproduction occurs, DINA
containing genes is passed along to an organism’s
offspring. These genes are the reason that the
offspring will belong to the same species and will
have characteristics similar to the parent, such as fur
color and blood type.

I ))n/lt 1. the cellular foundation ofm‘ﬁe

Unit 2. cell division and genetics \

Unit 3. molecular biology and
biotechnology

I\ Unit 4. evolution and the diversity of
life

Nt 5. animal structure and func}‘xﬂ]

Questions & Answers | abel B

IME

Oct 21 04:41

characteristics of algae

Aditi
Algae are eukaryotic organis
e do not have roots

Figure2.5: Concepts of Biology Textbook, Test Bank (QuizOver.com, 2017)

Concepts of Biology Textbook, Test Bank is an application that is designed to introduce the
biology course and demonstrate the concept of Biology. This application covers the standard
scope and major themes of biology. Hence, it can promote scientifacitand increase the

understanding of biology for the user.
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Strengths

This application provides many topics and each topic has each own subtopic for user to
read the information in label A. Moreover, it provides the discuss forum to user to comment in
the bottom of the page in label B. So, user can discuss idea with oéinesingsread other
peopl ebs idea. Label C shows that it provi de
cards and keyerm flash cards to let user gain more knowledge. User also can zoom in and out
of the page in label D.

Weaknesses

The weaknessf this application is it does not provide audio, video and animation
learning to let user learn it in an interesting and fun way. User also need to connect internet to
join the discussion of forum. The forum discussion is occupied more than the spaonteaof ¢

in the page and the paragraph of the context is not justified.

2.4.6 Mesh of Biology

Label B

Label A

Label C

Label D _ . _
Figure2.6: Mesh of Biology (Edutainment Ventures, 2017)

Mesh of Biology is amdutainment application made to teach the user to study the biology such
as living organisms, cells, tissues and genetics. This application is a game that suitable for all
age of people to play. User can learn biology in an interesting and furthmaygh this

application
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Strengths

This application is interactive because it allows user to find and match the word of
biology in label A User can easy to learn and memorisek#éhsvords of biology when they
play the game. Some button also uses carfoture to convey the message label B.
Furthermore)abel C shows that the hints are provided in the game to help user progress the
level. This application also provides the meaning of word to increase the knowledge of user.
User need to break the beging level in order to get to the higher lewelabel D. Hence, it
can increase the interest of user to challenge the new level of theaqgane more knowledge

Weaknesses

The background sound of the application is too repettngkit does ngbrovideoption
to mute the audio sound. As a resultyill disturbthe experience of the uséoreover, ser
need to pay in order to remove the advertisements. If thenasddo skip the level to go to
the higher level, they need to pay to unlockhigher level.

2.4.7Biology i Lectures

Label C Label E
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S

Figure2.7: Biologyi Lectures (duhnnae, 2018)

Biology-Lectures provides the biology lessons of university and college. User can learn
it at home from this application. This application contains the lesson of university lectures,
information of anatomy, cell biology, genetics, biology quotes, greaietigists, book,

history of biology and memes.
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Strengths

This application provides video learning of biology to the user. User can choose the
topic of what they want to learn in label A. When they click on the topic, itsiwdiva video
which is playedrom YouTube in label B. Moreover, label C shows that the video can be set
to play in English or Spanish language in the setting. User also can control the video such as
pausing the video which is showed in label D and increase the volume of soundrdpart
that, this application also provides text learning such as the history of biology and books of
biology for user to read online. Last, user can save their favourite video in this application.

Weaknesgs

The weakness of this application is it depenasternet connection to view the video
and read the information of biology. It does not provide quiz to test the user. Label E also shows

that the advertisement is always show up in this application.

2.4.8 Mammals by Tinybop

LS4

Label B
(@I () T )

Figure2.8: Mammals by Tinybop (Shaun Langevin, 2018)

Mammals by Tinybops anedutainment coursewarehich allows user to explore the major
body system of bat, tiger, kangaroo, elephant and sloth. It contains the inner and outer
information of mammals such as the gestation of mammals, body and organ of mammals and
their appearance. The handbook in thisitathment courseware provides instructional
guidance to user to play it. User can make valuable observation and comparison of the

mammals from this audiovisuals edutainment courseware.
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Strengths

This edutainment courseware shows the body and organ of amlarmrabel A so that user

more understanding about the structure of the animals. Tapping icons use graphic and picture
to convey the message in label B. The sound of animal can be produced by tapping on the
labels. The wordarepointing to each part dhe body to explain the meaning of the mammal.
Hence, it can increase the understanding of the user and increase their interest to learn it.
Moreover, it also provides discussion question to user to elevate learning. The information is
clearly provided andt has explanation for each diagram. Lastly, it supports many languages
and can be turn on and off.

Weaknesses

The number ofmammalsis less because it only contains 5 animals in this edutainment
courseware. It willcausethe information of mammals praled is limited because user can
only gain the information of 5 mammals. It also does not have the information about the marine

mammals.

2.4.9 Arloon Anatomy

Respiratory Syste

e cross the pharynx and the
larynx, and as it happens in the
digestive process the epiglottis
prevents food from going down
to the respiratory system. It just Label B
let the air go down to the
trachea.

Figure2.9: Arloon Anatomy (Emily Pohlonski, 2015)

Arloon Anatomy is a @ simulation edutainment courseware which allows user to familiar

and understand the major organs of the human body systems. It is interactive because it allows
user to engage in the topic and lesson. It can be used by teachehtarté@uide the student

along the learning process. Through this edutainment courseware, user can learn the respiratory,

circulatory, digestive, excretory, nervous, skeletal, muscular and reproductive system.
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Strengths

User can manipulate and zoom in tB® images of the human body to learn detailed

information about the structure and function of the human body that showed in label A. The
informational slides are given to describe about the human body in label B. It also has included
the augmentedeality feature to allow the-B

user can know the structure of the human body formed. Moreover, user can rotate and view the

i mages

t o

mat ch

the user

angle from all part of the organ. User also can adjust the time and the number of qtestions

complete the assessment exercises. Hence, it allows user to tailor the experience for their needs

to complete the questions. English and Spanish language is available in this edutainment

system.

Weaknesses

The image of internal organ produced by the augmemigity feature that match the human

body is not accurate when the persaovestheir body. It might get wrong information for the

user when they see the image produced in this edutainment courselna8D Tmage of the

when

human bodyds organ | szoonwsihthevimmagey cl ear
2.5 Comparisons of similar multimedia applications
Table2.1: Comparison of Multimedia Elements
Multimedia Elements
System / Application Animation
Text | Graphic | Video | Audio 2D 3D
Biology eBook & Quiz a a X a X X
(Sana Edutech, 2016)
SPM Biology (Oxford] 3§ a X X X X
Fajar,2016)
3D Bones and Organl 3 X X a X a
(Education Mobile,
2013)
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Biology Academic
(Shadow Guild, 2019)

an

an

Concepts of Biology
Textbook, TesBank
(QuizOver.com, 2017)

Mesh of Biology
(Edutainment Ventures
2017)

Biology i Lectures
(duhnnae, 2018)

Mammals byTinybop
(Shaun Langevin, 201§

Qan

Qan

Qan

Arloon Anatomy
(Emily Pohlonski,
2015)

Table 22: Comparison of User Interface Design

System /

Interface Design

Application
PP Font

Colour

Navigation

Creativity

Learnability

Interactivity

Biology 3
eBook &
Quiz (Sana
Edutech,
2016)

SPM 3
Biology
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(Oxford
Fajar, 2016)

3D Bones
and Organs
(Education
Mobile,
2013)

Biology
Academic
(Shadow
Guild,
2019)

Concepts of
Biology
Textbook,
Test Bank
(QuizOver.c
om, 2017)

Mesh of
Biology
(Edutainme
nt Ventures,
2017)

Biology 1
Lectures
(duhnnae,
2018)

Mammals
by Tinybop
(Shaun
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Langevin,
2018)

Arloon 3 2 4 3 4 4
Anatomy
(Emily
Pohlonski,
2015)

1-Bad 2-Poor 3-Average  4-Good 5-Excellent

2.6 Learning Approach (Leaner-Centered Approach)

The learneicentered approach is defined as shifting the focus of instruction from the
instructor to the learner and it offers the best experience for the learner becausadgatgs!
them with the instructor, the content and other learners (Peak ParfcenCenter, n.d.). The
constant engagement can help the learner to develop a deeper understanding about the materials
presented. The learneentered approach acknowledges all the essential needs of the learners
and ensure the learners get a personadinddcconvenient learning experience (Anand Timothy,
2015). It places the learner at the center of the learning. For example, learner can easily access

the course content and it allows the interaction between the learner and the instructor.

Apart from that the learnecentered approach can promote a different, deeper and
better kind of learning for the learner (Kale&nClarksonn.d.). It facilitates the personalized
learning because all learners do not have the same leaning needs. Some learnereadybe alr
has some knowledge about the topic and some of them maybe entirely new to the concept.
Hence, it is needed to provide the supplementary materials for the learner in the application to
make the learning more effective. The learcemtered approach alscan provide the
knowledge and skills for the learner as well as increase their critical thinking in the process of
leaning (NC State University, 2019). It can engage the participant in the learning process and
encourages them to reflect on what and hbeytare learning it. For example, it helps the
learner to learn how to think and make decisions, how to solve the problems and generate the

ideas.
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2.7 Users Requirements Gathering

2.7.1 Survey Questionnaire

Survey questionnaire is one of the importar@thodsto collectdata andnformation
for the researchett canhelp the researcher tmd the answersf the research problem, test
the hypothesis and evaluate the outcorfdehn Dudovskiy, 2019)The questonnaire is a
written or printed form that consists of a formalized set of questions to collect the information
from respondents (Business Jargons, nkhe survey questionnaitead been used by the
authorto collect thedataabout theComputerAided Instruction (CAl) for Biology Curriculum
(Learner Centered Approachlheinformationthat are needed to collécbm the respondents
is the user requirements arlde improved featuresor the edutainment system (computer
software) The paper questionaire had been designed in clossdledand operended
guestions and it had distributed4b persons to answer toreover, the online questionnaire
also had beenistributed to 35 respondentso answer it Hence, there are 80 persons
participated in th survey questionnaireh€& format of questions is simple and directedhat
it canencourage people to participant in this questionn@ilmequestionnaire methdthd been
chosen becauskis easier to analysis and the answer can be compasggt. The response of
the questionnaire had been recorded and the statistical analysis had been peiffbEamed.
informationis collected in a standardised way and the problems about the investigate issues
will be identified and improved through the questiaire (Evidence Base, 2006)ence, the
collected data from the survey questionnaire will be analysedake improvement for the

edutainment system
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2.7.2Data collection and anhalysis

1. Do human activities affect the ecosystem?

m Stronly agree m Agree Neutral m Disagree m Strongly Disagree

Figure2.10. Piechartoi Do human activitices affect

The pie chart shows that the responses of the qudstimrthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnairedviost of the respondents agreed that the human activities
affect the ecosystem which is 55% in the pie chart. There are 22 respondents agreed
that the human activities can affect the ecosystem in the paper questionnaires and 22
respondents agreed that theman activities can affect the ecosystem in the online
guestionnaires. The second highest responses are the answer of strongly agree which is
37% in the pie chart. There are 20 respondents strongly agreed that the human activities
can affect the ecosystefrom the paper questionnaires and there are 10 respondents
strongly agreed that the human activities can affect the ecosystem from the online
guestionnaires. There are 8% respondent neutral agreed that the human activities affect
the ecosystem in the pabart where both of the number of respondents are equal from
the paper questionnaires and the online questionnaires which both of it is 3 respondents.

There is no response in the options of disagree and strongly disagree in the question.
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2. How concerned are you about the endangered ecosystem?

Not at all Extremely
concerned concerned
0 17%

Moderately
concerned
34%

Very concerned
44%

Figure 211: Pie chart ofiHow concerned are you about the endangered ecoysiem

The pie chart shows that the responses of the qudstimrnthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnairef shows that 17% respondents are extremely concerned
about the endangered ecosystem and it can be seen in tmegpapegonnaires and
online questionnaires which both of it is 7 respondents respectively. There are 44% of
respondents are very concerned about the endangered ecosystem in the pie chart and it
is the highest number of responses among the other optiothe iquestion. The
evidences can be seen in the paper questionnaires and online questionnaires which both
of it have 19 respondents and 16 respondents respectively. The pie chart also shows
that the 34% of respondents are moderately concerned about thgemdbecosystem
which is 18 respondents from the paper questionnaires and 8 respondents from the
online questionnaires. However, only 5% of respondents are slightly concerned about
the endangered ecosystem in the pie chart because it only has 1 resfrondené
paper questionnaires and 4 respondents from the online questionnaires. There is no
response in the option of not at all concerned about the endangered ecosystem in the

guestion.
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3. Do you think the importance of the ecosystem should be educetteel $tudents?

= Strongly agree
37% Agree

= Neutral

= Disgree

= Strongly disagree

50%

Figure2.12 Piechartofi Do you think the i mportance
educated to the studends?

The pie chart shows that the responses of the qudstimrnthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnaireblalf of the respondents are agreed that the importance of
the ecosystem should be educated to the students inidhehgrt. There are 19
respondents from the paper questionnaires and 21 respondents from the online
guestionnaires are agreed that the importance of the ecosystem should be educated to
the students. The pie chart also shows that 31% respondents stramglgl Hat the
importance of the ecosystem should be educated to the students. There are 22
respondents strongly agreed that the importance of the ecosystem should be educated
to the students from the paper questionnaires and 21 respondents are streeglyaagr
the importance of the ecosystem should be educated to the students from the online
guestionnaires. The pie chart also shows that 13% respondents are neutral agreed to the
guestion where it has 4 respondents from paper questionnaires and 6 retspiooaen
online questionnaires neutral agreed to it. There is no response in the options of disagree

and strongly disagree in the question.
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4. Which do you think is the most important features that an edutainment system

(computer software) should havgZan tick more than one)

Good sound effect 34
Creative interface design 54
Interactive 46
Consistency of button 34
Informative 44
0 10 20 30 40 50 60

Figure2.13: Bar chartof fiwhich do you think is the most important features that an

edutainment system (computer software) should lave?

The bar chart shows that the responses of the quésimrthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnaire$he creative interface design is the highest number of
respases which is 54 respondents in the pie chart. There are 30 respondents from the
paperquestionnaires and 24 respondents ftibenonline questionnaire@gho choose the
features of creative interface design in the edutainment sy3teensecond highest
respanse is the interactive of an edutainment system which is 46 respondents in the bar
chart.It shows that 26 and 20 respondents reactftornt the paper questionnaires and
online questionnaires respectively. Moreover, 44 respondents felt that the fdature o
informative also an important feature in an edutainment system. There are 26
respondentand 18 respondents who seldw informative feature in the edutainment
system from thgpaper questionnaires and the online questionneesgsectively The
good saind effect and the consistency of button have the same responses in the pie
chart which is 34espondentsespectively. There are 30 respondents from the paper
guestionnaireand 38 respondents from the online questioneaite re&t to both of

this featuie respectively
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5. Which module do you prefer the most if an edutainment system (computer software)

consists of?

= | earning module
= Experiment note module
= Quiz module

Past year paper module

= Game based learning module

Figure2.14: Pie chart oi Whi ch modul e do you prefer tF
system (computer software) consistsoof?

The pie chart shows that the responses of the qudstimrthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnaireksearning module is the highest response which is 32% in
the pie chart. There are 14 respondents and 12 respondents prefer the learning module
from the paper questionnaires and online questionnaires respectively. The game based
learning module is the second higher responses in the pie chart which is 28%. There are
16 respondents from the paper questionnaires and 6 respondents from the online
guestionnaires prefer the game based learning module. The experiment note module is
17% and the past year paper is 14% in the pie chart. There are 8 respondents from the
paper gestionnaires and 6 respondents from the online questionnaires who like the
experiment note module. On the other hand, there are 4 respondents from the paper
guestionnaires and 7 respondents from the online questionnaires who prefer the past
year paper mode. The quiz module is the lowest in the pie chart which is 9%. There
are 3 respondents and 4 respondents who like the quiz module from the paper

guestionnaires and online questionnaires respectively.
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6. Do you think the learning module of adutainment system (computer software) should
focus on what kind of information? (Can tick more than one)

Acid rain 25 '
Greenhouse effect 66 '
Water pollution 48 '
Noise pollution 31 '
Thermal pollution 25 I
0 10 20 30 40 50 60 70

Figure2.15: Bar chartof fiDo you think the learning module of an edutainment system

(computer software) should focus on what kind of information?

The bar chart shows that the responses of the quésimrthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnaireMost of the respondents would like to know the
information of greenhouse effect and it is the highest number of respondents in the pie
chart which is 66 respondents. There are 42 respondents from the paper questionnaires
and 24 respondents from the onlogestionnaires who choose the greenhouse effect.
The pie chart also shows that 48 respondents who want to know the information of
water pollution where the total number of respondents from the paper questionnaires is
29 and the total number of responddntsn the online questionnaires is 19. There are
31 respondents who want to focus on the information of noise pollution. It can be
proved by 16 respondents from the paper questionnaires and 15 respondents from the
online questionnaires. The total number rebpondents who want to know the
information of acid rain and thermal pollution are 25 respondents respectively. There
are 12 respondents from the paper questionnaires and 15 respondents from the online
guestionnaires who want to know the information cflaain whereas there are 14
respondents from the paper questionnaires and 11 respondents from the online

guestionnaires who want to know the information of thermal pollution.
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7. Do you think the learning module of the edutainment system (computer softsvane)

effective way of learning when compared to textbook?

m Strongly agree

m Agree

m Neutral
Disagree

m Strongly disagree

Figure2.16: Piechartof i Do you think the | earning modu

(computer software) is an effective way of learning when compared to texthook?

The pie chart shows that the responses of the qudstimrthe total number of
80 respondentshich is 45 respondenis the paper questionnaires afslrespondents
in the online questionnaireShere are 56% respondents in the pie chart agreed that the
learning module of the edutainment system is an effective way of learning when
compared to textbook. It can be seen by the 24 respondents from the paper
guestionnaires and 21 respondents from the online questionnaire who are agreed it. The
pie chart also ghws that there are 24% respondents who are strongly agreed to the
guestion. It can be proved by the 13 respondents from the paper questionnaires and 6
respondents from the online questionnaires who are strongly agree to it. There are 17%
responses in thagchart where there have 8 respondents from the paper questionnaires
and 6 respondents from the online questionnaires who are neutral to this question.
However, there are 3% respondents in the pie chart who are disagreed to it. The online
guestionnairesdve shown that 2 respondents disagree to it. There is no response in the

option of strongly disagree in the question.
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8. Do you think the learning module should provide video learning for the user?

= Strongly agree

= Agree

Neutral

m Disagree

= Strongly disagree

Figure2.17: Piechartof i Do y o u leaming rkodute Isleould provide video

learning for the used?

The pie chart shows that the resp@tfethe questiorirom the total number of
80 respondents which is 45 respondémthe paper questionnaires and 35 respondents
in the online questionnas. Most of the respondents are strongly agreed that the
learning module should be provided in the learning module which is 45% in the pie
chart. There are 22 respondents from the paper questionnaires and 12 respondents from
the online questionnaires agdet® it. On the other hand, there are 29% respondents
strongly agreed it. It can be proved by the 19 respondents from the paper questionnaires
and 4 respondents from the online questionnaires. However. there are 14.17%
respondent neutral agreed to it whigi@n be seen from the 3 respondents in the paper
guestionnaires and 11 respondents in the online questionnaires. The pie also shows that
there are only 9% respondents disagree it in the pie chart. It can be shown by 1
respondent from the paper questiaines and 6 respondents from the online

guestionnaires. There is no response in the option of strongly disagree in the question.
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9. Are the animation images that applied in the experiment note module can increase the

interests of user to study it?

Neutral
11%

Strongly agree
40%

Agree
49%"

Figure218 Pi e chart of AAre the animation i m;

module can increase the interests of user to studly it?

The pie chart shows that the responses of the qudstimrthe total number of
80 respondents which is 45 pemdents in the paper questionnaires and 35 respondents
in the online questionnairedost of the respondents are agreed that the animation
images that applied in the experiment note module can increase the interests of user to
study it which is 49% in theie chart. There are 20 respondents from the paper
guestionnaires and 19 respondents from the online questionnaires who are agreed to it.
Moreover, there are 40% respondents in the pie chart are strongly agreed to the
guestions where it can be seen fréma 21 respondents in the paper questionnaires and
11 respondents in the online questionnaires who are agreed to it. However, there are
11% respondents who are neutral agreed to the question. It can be shown by the 4
respondents from the paper questionmmaiend 5 respondents from the online
guestionnaires who are neutral agreed to it. There is no response in the options of

disagree and strongly disagree in the question.
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10.The quiz module should provide explanation for each question?

m Strongly agree m Agree u Neutral m Disagree m Strongly disagree

Figure 2.19: Piec h a r tThe @iz mddule should provide explanation for each
guestiorro.

The pie chart shows that the responses of the quéstiorthe total number of
80 respondents which is 45 respondents in the paper questionnaires and 35 respondents
in the onlinequestionnairesAlmost half of the respondents are agreed to the quiz
module should provide explanation for each question in the pie chart which is 49% in
the pie chart. There are 21 respondents from the paper questionnaire and 18 respondents
from the onlhe questionnaires who are agreed to it. The pie chart also shows that there
are 37% respondents are strongly agreed to the question. It can be proved by the 19
respondents from the paper questionnaires and 11 respondents from the online
guestionnaires whare strongly agreed to it. On the other hand, there are 14%
respondents in the pie chart who are neutral agreed that the quiz module should provide
explanation for each question where it can be seen from the 5 respondents from the
paper questionnaires afdespondents from the online questionnaires who are neutral
agreed to it. There is no response in the options of disagree and strongly disagree in the

guestion.
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11.The past year paper module should include the marking scheme?

m Strongly agree
H Agree

m Neutral

m Disagree

m Strongly agree

Figure 2.20: Pi e dheaast yeao papefimodule should include the marking
scheme®.

The pie chart shows that the responses of the qudstimrthe total number of

80 respondents which is 45 respondents in the paper questionnaires and 35 respondents
in the online questionn@s. The pie chart shows that 44% respondents are strongly
agreed to the marking scheme should be included in the past year paper module. There
are 21 respondents from the paper questionnaires and 14 respondents from the online
guestionnaire who are strdgigagreed about it. On the other hand, there are 40%
respondents who are agreed to it. It can be proved by the 17 respondents from the paper
guestionnaires and 15 respondents from the online questionnaires. However, there are
16% respondents in the pie chaho are neutral agreed that the marking scheme should

be included in the past year paper module. It can be proved by the 6 respondents in both
of the paper questionnaires and online questionnaires respectively. There is no response

in the options of degree and strongly disagree in the question.
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12.The game based module can motivate students to learn the ecosystem?

1%

| Strongly agree

H Agree

= Neutral

1 Disagree

m Strongly agree

Figure2.21: Pi e The gamé basefl matlule can motivate students to learn the
ecosystem®

The pie chart shows that the responses of the qudstimrnthe total number of
80 respondents which is 45 respondents in the paper questionnaires and 35 respondents
in the online questionnaireblost of the respondents are agreed that the game based
module can motivate students to learn the ecosystem and it occupies 46% in the pie
chart. There are 22 respondents from the paper questionnaire and 15 respondents from
the online questionnaires whoeaagreed to it. The pie chart also shows that 42%
respondents are strongly agreed to it and it can be proved from the paper questionnaires
and online questionnaires which have 22 respondents and 11 respondents respectively.
On the other hand, there are 1i&spondents who are neutral agreed to it in the pie
chart where it can be seen from the paper questionnaires and online questionnaires and
both of it has 1 respondent and 8 respondents respectively. There is only 1 person who
is disagreed from the onlinguestionnaire and there is no response in the option of

strongly disagree from the survey.
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13.Can you accept an edutainment system (computer software) without game based
module?

Figure2.22 Pie chart of @ACan vy o(@omputecseffware)an ed

without game based modute?

The pie chart shows that the responses of the qudstimrthe total number of
80 respondents which is 45 respondents in the paper questionnaires and 35 respondents
in the onlinequestionnairesThe pie chart shows that the number of respondents who
canaccepthe edutainment system (computer software) without game based m&dule
more than the number of respondents who cannot accept it. The paper questionnaires
show that there ar@5 respondents can accept #dutainment system (computer
software) without game based moduded 20 respondents cannot accept the
edutainment system (computer software) without game based m@tulthe other
hand, the online questionnaires show tha&rdhare 21 respondents can accept the
edutainment system (computer software) without game based maddlel4
respondents cannot accept gdutainment system (computer software) without game

based module
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14. The paper 1, paper 2 and paper 3 should bgaared in the past year module?

m Strongly agree

m Agree

m Neutral

Disagree

H Strongly disagree

Figure223. Pi e Thamapetl, paper 2fand paper 3 should be categorized in the

past year modulé?

The pie chart shows that the responses of the qudstimrthe total number of
80 respondents which is 48spondents in the paper questionnaires and 35 respondents
in the online questionnaireBhe pie chart shows that 39% respondents who are agreed
that the paper 1, paper 2 and paper 3 should be categorized in the past year module and
34% respondents who are neutral agreed to it. There are 14 respondents from the paper
guestionnaires and 17 pmndents from the online questionnaires are agreed that the
paper 1, paper 2 and paper 3 should be categorized in the past year module. On the other
hand, there are 16 respondents from the paper questionnaires and 11 respondents from
online questionnairewho are neutral agreed to it. Moreover, the pie chart shows that
25% respondents are strongly agreed to it where it can be seen from the paper
guestionnaires and online questionnaires who have 13 and 7 respondents respectively.
However, there are 2% in thpge chart who are disagree to it and it can be seen from
the 2 respondents in the paper questionnaires. There is no response in the option of

strongly disagree of the question.
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15.1f there any additional information that you would like to provide for thes ne

edutainment system (computer software)?

Table 2.3 Repnseso f Anlf there any additional [

provide for the new edutainment system

1. Provide online link to the relatiy 2. Some information can link to websitg

information for user

3. Keep t he qui z4. Add simulations, Augmented Real

guestion simple and short or clear. simulations.

5. Add in forum discussion features | 6. Fit in features that will help students
enable users help each other to resq discuss their opinions.
their academiproblems.

7. Community learning group / COP | 8. Design incolorful

9. Add in animation and images to attr{ 10. The information need to be clearly

the user.

11. The game should be rfuand| 12. Show the steps of the experimen

interesting. the user.

13. Problem solving function. 14. Offline functionality.

15. Provide guidelines for the user. 16. A progress bar.

17. Encourage user to plant more treg 18. Students should notddict to
computer video games while usi
computer software to help in the

education.

19. Everything must be provided afi

analysis.

Through the analysis of the survey, there are sesmonderst provide the information
about the new edutainment system (computer software). Firstly, the edutainment system
(computer software) can provide the online link to link to the relative information of the
website. Moreover, the questions of the quiz modudkthe past year paper module should
be simple, shortly and clearly. Furthermore, the Augmented Reality (AR) can be added into
the edutainment system (computer software). In addition, the edutainment system can

provide the discussion forum or the commuiesrning group to enable the users to resolve
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their academic problems. Apart from that, the edutainment system can be designed in
colourful and added some animation images to attract the user. Then, the information of
the edutainment system should be dieand the game based learning module should be
fun and interesting. The experiment note module should show the steps of the experiment
for the user. Besides, the edutainment system (computer software) need to have problem
solving function and offline fuctionality. Lastly, the edutainment system can provide the
guidelines and progress bar for the user.

2.7.3 Discussions

In overall, the questions above are responded positively from most of the respondents
The first question and the second question sthawvthe major respondents are agreed that the
human activities will affect the ecosystem and they are very concerned about the endangered
ecosystem. Hence, half of them are agreed that the importance of the ecosystem should be
educated to the studentsamestion 3. Question 4 shows that the creative interface design,
interactive and informative are the top 3 of the important features that an edutainment system
should have. The question 5 shows that the learning module is the most popular module among
theothers and most of the respondents are prefer it. Next, the respondents from the question 6
think that the edutainment system should focus more on greenhouse effect in the learning
module. Besides, more than half of the respondents are agreed thatrtimg leardule of the
edutainment system is an effective way of learning when compared to textbook in question 7.
Furthermore, question 8 shows that most of the respondents are agreed that the learning module
should provide video learning for the user butinanrespondent is disagreed to it. Question
9 and question 10 shows that almost half of the respondents are agreed to both of the questions.
Question 11 shows that most the resppndents are strongly agreed that the past year paper
module should includehe marking scheme. Question 12 shows that almost half of the
respondents agreed that the game based module can motivate students to learn the ecosystem.
However, most of them can accept an edutainment system without game based module in
guestion 13. Theespondents also agreed that the paper 1, paper 2 and paper 3 should be
categorized in the past year module in question 14. The last question is a structure question and
it had received a lot of useful reply from the respondents in order to improve taauhrit

system.
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CHAPTER 3 Methodology and System Design

3.1 Overview

The chapter 3 is about the methodology and the system design for this project. This
chapter consists of system requirements, ADDIE model, system flow diagram, storyboard
design andoroject planning. At first, this chapter will shows the system requirements. The
system requirements is the configuration of the system so that the hardware and software
applicationcan run smoothly. The system requirements are divided into 2 parts wiach a
software requirements and hardware requirements. The software requirements show the type
of softwares in text, graphics, audio, video and animation and the descriptions had provided
for each of the softwares. On the other hand, the hardware requireshentghe type of
hardwares and the specificateoifhe ADDIE model is showed after the system requirements
in chapter 3. The ADDIE model is the methodology used in this multimedia project. It consists
of 5 phases which are analysis, design, developmapiementation and evaluation phase.

The explanationfiad been provideoh each phase of ADDIE modéllext, the system flow
diagramand the storyboarding desiggf Computer Aided Instruction (CAl) for Biology
Curriculum (Leaner Centered Approadre showedn chapter 3. The system flow diagram
shows the relationships between each of the components in the edutainment system.
Furthermore,the storyboarding design showie instructions, flowchart as well as the
illustrations of each module in the edutainm&ydtem. Lastly, the Gantt chart of project 1 and
project 2 are showed in chapteit3will show thework done and the planning @fsksin each

period.

3.2 System Requirements

3.2.1Software Requirements

Table3.1: Text

Type of software Description

Windows Notepad It is used to edit plaintext files such as @
copy and paste as well as d

transformation.
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Emacs

It is used to edit the text such as undo, r

and text formatting.

Table3.2 Graphics

Type of software

Description

IconAuthor

It is an iconbased authoring tool whig
allows user to structure the flow of

program.

Adobe Photoshop

It is an image editor to edit and enhanc

images.

Fotografix

It is an image editor to crop and char
colour depth of the images.

Adobelllustrator

It is a drawing program to allow user

compose and edit vector graphics.

Table3.3 Audio.

Type of software

Description

Adobe Audition

It is a waveform editor to edit audio such

recordaudio and store it as digital audio.

Sound Forge

It can manipulate the digital audio such

mix multiple sound sources and tracks.

Wavelab It can converse between different audio
formats and between different sound qua
levels.

Goldwave It can apply simple or advances effects

audio and it can filter the audio
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Table3.4: Video.

Type of software

Description

Adobe Premiere

It is used to edit the video sequences i
computer such as splitting arrdrnsition.

Video Studio

It can add the title, special effect a

background sound into the video

Windows Movie Maker

It can edit the video such as crop the vide

Table3.5 Animation

Type of software

Description

Ulead GIF Animator

It can be used for create GIF animation.

Synfig Studio

-

It can used to edit and modify the 2

animation.
Daz3D It can used to create unique and complex
animation.
Table3.6: Authoring Tools
Type of software Description

Macromedia Authorware

It is a multimedia development tools used
create interactiverossplatform multimedia
presentations, animations and inter

applications.

Adobe Director

It is a program used to create multime

applications.
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Adobe Flash

It is a multimedia software platform used
produce animations, desktogpplications

and mobile applications.

3.2.2 Hardware Requirements

Table3.7: Hardware

Type of Hardware

Specification

Processor

Intel ® CoreE i5-6200UCPU @2.3GHz
2.40GHz

Physical Memory (RAM)

4GB

Hard DiskDrive

1000GB

Display & Graphics

NVIDIA® GeForce® 940MX with 2 GB
Dedicated VRAM

Expansion Ports

Two USB 2.0/3.0

Audio

Speaker

Communication devices

Wireless

System

x64-based processor
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3.3 ADDIE model

Analysis

Implementation Evaluation

Development

Figure3.1 ADDIE Model (Branson, Rayner, Cox, Furman, King, Hannum, 1975)

The methodology for this multimedia project is ADDIE model. The ADDIE model is a
generic process which consists of 5 phases that are used by the instructional l@signer
training developers (Richard Culatta, 2019). The 5 phases of this ADDIE model are analysis,
design, development, implementation and evaluation phases. It profielabla and dynamic
guideline to build an effective training and support performarnegels for instructional
designers and training developers. The ADDIE Model also represents an iterative and reflect
process (Eoghan Quigley, 2019). The results of formative evaluation of each phase may lead
the instructional designer back to any previphase and the end product of one phase is the
starting product of the next phase. Each of the steps in the ADDIE model will has an outcome

that feeds to the subsequent steps.

3.3.1Analysis

The first phase of the ADDIE model is analygsalysis phase is the foundation for
al |l ot her phases of the instifSedtiionmalStaegxiog:!
focus of the designer in this analysis phases is on the target audience (Serhat Kurt, 2017).
During this phase, the unrésdic requirements, constraints, cause of problems and the possible

solutions will be identified. Moreover, some specific research techniques such as needs
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analysis, job analysis and task analysis are used in this analysis phase. The output of this phase
has included the instructional goals and a list of tasks to be instructed. These outputs will be

the inputs for the design phase. The analysis phase serves as a major and important role in the
gual ity assurance pr ocess arfdé¢ewaysioeachieve sudoedsi ne s
of the project (Lonnie Harmon, n.d.). Hence, it is better not to skip the analysis phase in order

to avoid the mistaken assumptions in the project.

During the analysis phase, the research is conducted by the authorytee ahal
edutainment system and benchmarking it with other similar systems. The related information
of the existing systems such as the functionalities, features, strengths and weaknesses are found
through the internet. Then, the author has performed aarsop tables to compare the feature
of the existing system such as the multimedia elements and the user interface design of the
existing systems. Through this method, the problem statement has been identified. After that,
the authordentifiesthe solutims and expected innovation in order to solve the problems. The
new and creative idea is created for this project in order to solve the problems of the existing
systems. Moreover, the goals and objectives of the project is identified and established. The
development tools that used to develop the edutainment courseware is analysed and identified.
Lastly, the author performs the Gantt chart for FYP1 and FYP2 to analyse and estimate the

length of time that need to be developed the edutainment courseware.

3.32 Design

The second phase of the ADDIE model is design. The design phase is driven by the
output of the analysis phase in order to produce a model or blueprint to develop the instruction
(Donald Clark, 2015). It wilbutlinehow to reach the instructiohgoals determined during the
analysis phase and expand the instructional foundation. Hence, the designqausse be
specific and systematic in developing and evaluating the planned strategies in order to achieve
t he project 6s gndxbdntents will hedoumd eldrirgtthis desighphase (James
D. Newman 2017). For instance, the design phase may include the detailed storyboards and
prototypes, conducting a learning analysis, writing objectives and test items, selecting a
delivery systemand sequencing the instruction. It is also an important step to describe the
process involved in the system. The output of the design phase will be the inputs for the develop

phase.
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In the design phase, the author witletchthe storyboard to provide the general idea
about the edutainment courseware. The layout of the user interface in the storyboard will be
designed to show the look like of the user interface in the edutainment courseware. The
storyboard design also wilhclude the detailed descriptions and flow diagram in order to
deliver the important information about the edutainment courseware. Moreover, the author will
collectthe important and required data about this project. Firstly, the sample data about the
edutairment courseware will be collected by using the questionnaire survey. The questionnaire
will be in closedended questions which consistsnatiltiple-choiceq ue st i ons and AY
guestions to let people to answer. The authorbeillistributedo at leasB0 people to fill in
the questionnaire. The response results from the respondents about the edutainment courseware

will be recorded and summarized.

3.3.3Development

The third phase of ADDIE model is development. The development phase depends
largely umn the design phase. Instructional designers should know the required tools and the
appropriate skills and talents to create the system in the development phase (Duane Shoemaker,
2014). During this phase, it willevelopthe instruction by using the mediad the supporting
documentation. It can include hardware and software to develop the system. The tool that is
used in the development phase is vary and it regyirethe specific training to learn how to
use it. The development phase ateedsa lot oftesting on the system (Aris Apostolopoulos,
2018). This is because it can check the error and content of the system during the process of
development. In short, the purpose of the development phase is to generate the lesson plans

and lesson materials.

During the development phase, the author will choose to use the authoring tools to
develop the system such as the Adobe Director and Adobe Animate. It is because Adobe
Director can support various audio, video and images format and Adobe Animate cad be use
to design vector graphic and bitmapped animation. The user interface of the system will start
to design by using the authoring tool such as adding the graphics, choosing the colours and
decide the type of fonts to be used on the interface of the syBtenuser interface will be
designed nicely to provide the interactivity, consistency and good navigation for the user. The

author will create and make the materials of multimedia elements such as text, graphics, audio
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and animation to import and combinesth into the courseware. The modules are developed
according to the storyboard that are designed in the design phase.

3.3.4Implementation

The fourth phase of ADDIE model is implementation. During this implementation
phase, the materials that are creatadng the development phase will be introduced to the
target audience and the learning process begins (Michael Treser, 2015). The designers will
combine and assemble the designed content and integrate them into a system in order to deliver
it to the leaners. The instruction can be delivered in classrbased, lakbased, or computer
based. Organizing the learning environment for learning suitability is important in the
implementation phase (Morrison, Roas, & Kemp, 2007). The procedure for training the
facilitators should be conducted in order to deliver and transferred the information of the
instruction to the target audience effectively and efficiently. In short, implementation phase
can increase the student 6s unbdemrtsacheenedtheng ab
objectives and ensure the student can transfer the knowledge from the instructional setting to
the job.

In the implementation phase, the author will deliver the system to the target audience.
The necessary preparation will be condudietbre the implementation session start such as
reviewing and testing the system as well as master the information of edutainment courseware
to present it to the target audience. The authorinviite the target audiences to test it. At first,
the author will introduce and explain the overall functionalities and features of the edutainment
courseware such as the menu button and the back button to the learners. After that, the target
audiences will tryo use the system in order to understand it. The authoassibtand teaches
the target audiences about the edutainment courseware in the process of implementation phase.
Moreover, the author will provide solution to them if they meet some problemsushenthe
edutainment courseware. The author will pay attention to the feedbacks that are received from

the target audience and record it down.

3.3.5Evaluation

The last phase of ADDIE model is evaluation. This phase measures the effectiveness

and effciency of the instruction. It is also defined as the evaluation studies to collect the data
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from the target audiences in order to verify the effectiveness of instructional (Denise Yates,
2014). This phase can be occurred throughout the entire instruct&sigh process which is
within the phases, between the phases and after the implementationTpimpdhase can be
broken down into two parts which af@mative and summativéBrown University, 2019).
Formative evaluation iassessing the initial and @oing project activitiesnd it is to improve

the instruction before the final version is implemented. On the other hand, summative
evaluation occurs after the final version of instruction is implemented and it can assess the
overall effectiveness of thastruction. The evaluation phase is to meet the goals and enhance

the project.

During the evaluation phase, the author will test the application by using questionnaire
survey. The author will prepare the questionnaire about the edutainment courseveatbagft
the author will find 40 respondents and make an appointment with them to test the application.
On the testing day, the 40 respondents will be invited to test the application and the
guestionnaire will be distributed to them. The respondents Wilhfthe questionnaire after
testing the application. The feedback and response from the respondents will be recorded and
analysed. After that, the application will be evalddtefurther enhance and improve it in order

to deliver an efficiency and efféveness of application to the target audience.
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3.4 System Flow Diagram

Learning Type of Greenhouse
—| Module —>| Pollution [»| Effect
Experiment . Result of the
Note Module [ EXPermenti— Experiment
Splash | [ Main | Quiz Module Quiz Answer and > User
Screen Menu g | Questions|[ ™ Explanation B
5| Paper1|—» Questions
} of paper 1
Past Year
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»| Paper 2 |—
—>| Module » ~ap of paper 2
L» Paper 3|_,| Questions
of paper 3
Game Based Sea;r?inzased
| Learning Sea
Module Module of ™ Ppollution
Sea

Figure3.2 System flow diagram of Computer Aided Instruction (CAl) for Biology Curriculum

(Learner Centered Approach)
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3.5 Storyboardng Design

Title: Computer Aided Instruction (CAl) for Biology Curriculum (rear Centered Approach)
Topic: Main Menu
Storyboard No: 1

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Table3.8 Instructions and flowchadf main menu.

Instructions

Flowchart

B1, B2, B3, B4, B5, B6, A1, An1,T1, G1, G
G3, G4, G5,G6, G7, G8, G9, G10 will firs
appear on the screen.

-B1 is a button element which will link to th
learning module.

-B2 is a button element which will link to th
experiment note module.

-B3 is a button element which will link to tH
game based learningodule.

-B4 is a button element which will link to th
past year paper module.

-B5 is a button element which will link to th
quiz module.

-B6 is a button element which exit function.
-B7 is a button element to exit the system.
-B8 is a button element whiaeturns back tg
the main menu when user click on it.

-Al is an audio element that plays
background music in the main menu.

-Anl is a text element which displays the t
of the module.

-T1 is a text element which displays the title
the module.

-Gl, G2, G3, G4, G5, G6, G7, G8, G9, G10
graphic elements which show the grap
images.

T2 i s a text el emenr

|

Display B1, B2, B3, B4, B5, B6,
Al, Anl, T1, G1, G2, G3, G4, GE
G6, G7, G8, G9, G10 )

sur e y ou want t o e X

'

Click on
thebutton

Show the topic
frame that user

i

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Learning Module
Storyboard No: 2

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.5: Storyboard of learning module.
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Table3.9: Instructions and flowchadf learning module.

Instructions

Flowchart

B9, B10, B11, T3, T4, An2, G11, G12, G1
G14, G15, G16, A2 will first appear on tf

screen.

-B9 is a button element which will link t
another page to start the lesson.

-B10 is a button element to let user switch
or off the sound.

-B11 is a button element which will link to tk
main menu of theystem.

-T3, T4 are text elements which show the {
of the lesson.

-An2 is an animation element which shows
animation image.

-G11, G12, G13, G14, G15, G16 are graf
elements which show the graphic images.
-A2 is an audio element that plays as

background music of learning module.

|

DisplayB9, B10, B11, T3, T4, An2,
G11, G12, G13, G14, G15, G16, A

Click on
thebutton

Show the topic
frame that user

i

End
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Title: Computer Aidednstruction (CAl) for Biology Curriculum (Leaer Centered Approach)

Topic: Learning Module

Storyboard No: 3

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.6: Storyboard of learning module.
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Table3.10Q Instructions and flowchadf learning module

Instructions

Flowchart

B12, B13, B14, B15, T5, T6, T7, T8, T®10,
T11,T12,T13,T14,T15,T16, T17,T18, T]
T20, T21, G18, G19, G20, G21, G22, G
G24, An3, An4, An5, An6, A3 will first apped

on the screen.

-B12 is a button element which will link {
another page to show more information.
-B13 is a button eleemnt to let user switch o
or off the sound.

-B14 is a button element which will link to tt
main menu of the system.

-B15 is a button element represent as a |
button to back to the previous page.
-T5,T6,T7, T8, T9, T10, T11, T12, T13, T1
T15, T16, L7, T18, T19, T20, T21 are te
elements which show the information of t
lesson.

-G17, G18, G19, G20, G21, G22, G23, G
are graphic elements which show the graf
images.

- An3, An4, An5, An6 are animation eleme
which show the animatioimages.

-A3 is an audio element that plays as

background music of learning module.

|

Display B12, B13, B14, B15, T5,
T6,T7,T8,T9, T10, T11, T12, T1<
T14,T15,T16, T17, T18, Bl T20,

T21, G18, G19, G20, G21, G2:
G23,G24, An3, An4, An5, An6, A3

A

I

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Learning Module
Storyboard No: 4

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.7: Storyboard of learning module.
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Table3.11 Instructions and flowchadf learning module.

Instructions

Flowchart

B16, B17,B18, T22, T23,T24,T25, T26, T4
T28, T29, T30, T31, G25, G26, An7, An
An9, An10, A4 will first appear on the scree

-B16 is a buttorelement represent as a be
button to back to the previous page.

-B17 is a button element to let user switch
or off the sound.

-B18 is a button element which will link to tk
main menu of the system.
-T22,T23,T24,T25,T26, T27,T28,T29, T
are textelements which show the informati
of the lesson.

-G25, G26 are graphic elements which sk
the graphic images.

-An7, An8, An9, An10 are animation eleme
which show the animation images.

-A4 is an audio element that plays as

background music of leaing module.

|

Display B16, B17, B18, T22
T23, T24, T25, T26, T27, T28
T29, T30, T31, G25, G26, An7
An8, An9, An10A4

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (tear Centered Approach)
Topic: Experiment Note Module
Storyboard No: 5

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.8: Storyboard of experiment noteodule.
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Table3.12 Instructions and flowchadf experiment note module.

Instructions

Flowchart

B19, B20, B21, T32, T33, T34, T35, T36, T3
T38, T39, T40, T41, G27, G28, G29, G3
G31, G32, G33, G34, G35, G36, G37, G
Anll, Anl12, Anl13, Anl4, A5 will first apped

on the screen.

-B19 is a button elememwhich will link to
another page to sho
-B20 is a button element to let user switch
or off the sound.

-B21 is a button element which will link to tt
main menu of the system.
-T32, T33, T34, T35, T36, T37, T38, T3
T40, T41 aretext elements which show th
information of the experiment.

-G27, G28, G29, G30, G31, G32, G33, G
G35, G36, G37, G38 are graphic eleme
which show the graphic images.
-Anll, Anl2, Anl3, Anl4 are animatig
elements which show the animation images
-A5 is an audio element that plays as

background music of experiment note mod

|

Display B19, B20, B21, T32, T32
T34, T35, T36, T37, T38, T39
T40, T41, G27, G28, G29, G3(
G31, G32, G33, G34, G35, G3!
G37, G38, Anll, Anl2, Anl3

A

Anl4, A5 |
Y

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (rear Centered Approach)
Topic: Experiment Note Module
Storyboard No: 6

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.9: Storyboard of experiment note module.
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Table3.13 Instructions and flowchadf experiment note module.

Instructions

Flowchart

B22, B23, B24, T42, T43, T44,T45, T46, T4
T48, G39, G40, G41, G42, G43, G44, G
G46, G47, G48, G49, G50, Anl5, Anl
Anl7, An18, An19, An20, A6 will first apped

on the screen.

-B22 is a button element represent as a |
button to back to the previous page.

-B23 is a button element to let user switch
or off the sound.

-B24 is a button element which will link to tt
man menu of the system.
-T42, T43, T44, T45, T46, T47, TA8 are t¢
elements which show the information of t
experiment.

-G39, G40, G41, G42, G43, G44, G45, G
G47, G48, G49, G50 are graphic eleme
which show the graphic images.
-Anl5, Anl6, Anl7, An&, Anl9, An20 are
animation elements which show the animat
images.

-A6 is an audio element that plays as

background music of experiment note mod

|

Display B22, B23, B24, T42, T42
T44, T45, T46, T47, T48, G3¢
G40, G41, G42, G43, G44, G4/

G46, G47, G48, G49, G50, Anlt |

Anl16, Anl7, Anl18, Anl19, An20

I

Click on
thebutton

Show the topic
frame that user

End




Title: Computer Aided Instruction (CAl) for Biology Curriculum (LrearCentered Approach)

Topic: Quiz Module

Storyboard No: 7
T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.10: Storyboard of quiz module.



Table3.14 Instructions and flowchadf quiz module.

Instructions

Flowchart

B25, B26, B27, T49, G51, G52, G53, Gf
G55, G56, G57, G58, G59, G60, G61, G
G63, An21, An22, An23, An24, An25, An2

An27, A7 will first appear on the screen.

-B25 is a button element which will link {
another page to start the quiz.

-B26 is a button element to let user switch
or off the sound.

-B27 is a button element which will link to tt
main menu of the system.
-T49 1 s a
the young
-Gb1, G52, G53, G54, G55, G56, G57, G
G59, G60, G61, G62, G63 are grap
elements which show the graphic images.
-An21, An22, An23, An24, An25, An26, AnZ

are animation elemé&n which show thg

t ext el eme

pl ant gro

animation images.
-A7 is an audio element that plays as

background music of the quiz module.

|

Display B25, B26, B27, T49,
G51, G52, G53, G54, G55, G5!
G57, G58, G59, G60, G61, G6:

G63, An21, An22, An23, An24 |,

An25, An26,An27, A7

I

Click on
thebutton

Show the topic
frame that user

End




Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Quiz Module
Storyboard No: 8

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.11: Storyboard of quiz module.
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Table3.15 Instructions and flowchadf quiz module.

Instructions

Flowchart

B28, B29, B30, B31, B32, B33, T50, Gg
G65, G66, G67, G68, G69, G70, G71, G
G73, G74, An28, An29, An30, An31, An3

A8 will first appear on the screen.

-B28, B29, B30, B31 r@ button elements f{
allow user to pick and answer the quiz.
-B32 is a button element to let user switch
or off the sound.

-B33 is a button element which will link to t
main menu of the system.

-T50 is a text element represent the questio
the quk.

-G64, G65, G66, G67, G68, G69, G70, G
G72, G73, G74 are graphic elements wh
show the graphic images.

-An28, An29, An30, An3l, An32 ai
animation elements which show the animat
images.

-A8 is an audio element that plays as

background music of the quiz module.

|

Display B28, B29, B30, B3l
B32, B33, T50, G64, G65, G6¢
G67, G638, G69, G70, G71, G7.
G73, G74, An28, An29, An30
An31, An32, A8

A

I

Click on
the button

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Quiz Module
Storyboard No: 9

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.12: Storyboard of quiz module.
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Table3.16 Instructions and flowchadf quiz module.

Instructions

Flowchart

B34, B35, B36, T51, G75G76, G77, G78
G79, G80, G81, G82, G83, G84, G85, G
An33, An34, An35, An36, An37, A9 will firs

appear on the screen.

-B34 is a button element which will link {
another page to continue the quiz.

-B35 is a button element to let user switch
or off the sound.

-B36 is a button element which will link to th
main menu of the system.
-T51 is a text element which shows t
explanation of the question.

-G75, G76, G77, G78, G79, G80, G81, G
G83, G84, G85, G86 are graphic eleme
which show the ggghic images.
-An33, An34, An35, An36, ANn37 al
animation elements which show the animat
images.

-A9 is an audio element that plays as

background music of the quiz module.

|

Display B34, B35, B36, T51
G75, G76, G77, G78, G79, GS8I
G81, G82,G83, G84, G85, G86
An33, An34, An35, An36, An37
A9

Click on
thebutton

Show the topic
frame that user

End




Title: Computer Aided Instruction (CAl) for Biology Curriculum (Lrear Centeredpproach)
Topic: Quiz Module
Storyboard No: 10

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.13: Storyboard of quiz module.
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Table3.17 Instructions and flowchadf quiz module.

Instructions

Flowchart

B37, B38, B39, B40, T52, G87, G88, G§
G90, G91, G92, G93, G994, G995, G9%6, G
G98, An38, An39, An40, An4l, An42, Al

will first appear on the screen.

-B37 is a button element which will link {
previous question of the quiz.
-B38 is a button element which will link to t
homepage of the quiz.

-B39 is a button element to let user switch
or off the sound.

-B40 is a button elemémvhich will link to the
main menu of the system.

-T52
Wr ong
-G87, G88, G89, G90, G91, G92, G93, G
G95, G96, G97, G98 are graphic eleme
which show the graphic images.
-An38, An39, An40, An4l, An42 ai

anmation elements which show the animat

i s a text el em

Answer éo0

images.
-Al10 is an audio element that plays as

background music of the quiz module.

|

Display B37, B38, B39, B40
T52, G87, G88, G89, G90, G9:
G92, G93, G94, G95, G996, G9
G98, An38, An39, An40, An4l
An42,A10

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Quiz Module
Storyboard No: 11

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.14: Storyboard of quiz module.
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Table3.18 Instructions and flowchadf quiz module.

Instructions

Flowchart

B41, B42, B43, T53, G99, G100, G101, G1
G103, G104, G105, G106, G107, G108, G1
An43, An44, An45, An46, An47, An48, An4

A11 will first appear on the screen.

-B41 is a btton element which will link to the
homepage of the quiz.

-B42 is a button element to let user switch
or off the sound.

-B43 is a button element which will link to tt
main menu of the system.
-T53
ACongr at ul agplaotinds betdm

is a text element which shoy

a big treelo
- G99, G100, G101, G102, G103, G104, G1
G106, G107, G108, G109 are graphic elem
which show the graphic images.

-An43, And4, An45, An46, An47, An48, An4
are animation elements which show
animation images.

-All is an audio element that plays as

background music of the quiz module.

|

Display B41, B42, B43, T53
G99, G100, G101, G102, G10:
G104, G105, G106, G107, G10
G109, An43, And4, An45, An46
An47, An48, An49, A1l

A

I

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)

Topic: Past Year Paper Module
Storyboard No: 12

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.15: Storyboard of past year paper module.
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Table3.19 Instructions and flowchadf past year paper module.

Instructions

Flowchart

B44, B45, B46, B47, B48, G110, An50, Anf§
An52, An53, An54, An55, A12 will firs

appear on the screen.

-B44 is abutton element which will link t¢
another page of paperl.

-B45 is a button element which will link {
another page of paper2.

-B46 is a button element which will link {
another page of paper3.

-B47 is a button element to let user switch
or off the soud.

-B48 is a button element which will link to tt
main menu of the system.

-G110 is a graphic element which show

graphic images.

-An50, An51, An52, An53, An54, An55 a
animation elements which show the animat
images.
-Al2 is an audio element thalays as the
background music of the past year pa

module.

|

Display B44, B45, B46, B47
B48, G110, An50, An51, An52
An53, An54, An55, A12

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Past Year Paper Module
Storyboard No: 13

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.16: Storyboard of past yegaper module.
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Table3.20Q Instructions and flowchadf past year paper module.

Instructions

Flowchart

B49, B50, B51, B52, B53B54, T54, G111
G112, G113, An56, An57, An58, A13 will firs
appear on the screen.

-B49, B50, B51, B52 are button element
allow user to pick and answer the question
-B53 is a button element to let user switch
or off the sound.

-B54 is a button ement which will link to the
main menu of the system.

-T54 is a text element represents as
question of paperl.

-G111. G112, G113 are graphic elems
which show the graphic images.

-An56, An57, An58 are animation eleme
which show theanimation images.

-Al3 is an audio element that plays as

background music of the paper 1.

|

Display B49, B50, B51, B52
B53, B54, T54, G111, G112
G113, An56, An57, An58, A13

A

Click on
thebutton

Show the topic
frame that user

End

78




Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)

Topic: Past Year Paper Module

Storyboard No: 14

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.17: Storyboard of past year paper module.
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Table3.21 Instructions and flowchadf past year paper module.

Instructions

Flowchart

B55, B56, B57, T55, G114, G115, An5
An60, An61l, Al4 will first appear on th

screen.

-B55 is a button element whietill link to the

next question of the paper 1.

-B56 is a button element to let user switch
or off the sound.

-B57 is a button element which will link to t
main menu of the system.

-T55 is a text element which shows t
explanation of the question.

-G114. G115 are graphic elements which sh
the graphic images.

-An59, An60, An61 are animation eleme
which show the animation images.

-Al4 is an audio element that plays as

background music of the paper 1.

|

Display B55, B56, B57, T55
G114, G115, A59, An60, An61,

Al4

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)

Topic: Past Year Pap&todule

Storyboard No: 15
T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.18 Storyboard of past year paper module.

81



Table3.22 Instructions and flowchadf past year paper module.

Instructions

Flowchart

B58, B59, B60, T56, G116, G11An62,
An63, An64, Al15 will first appear on th

screen.

-B58 is a button element which will link to t
next question of the paper 1.

-B59 is a button element to let user switch
or off the sound.

-B60 is a button element which will link to t
main menuwf the system.

-T56 is a text element which shows t
explanation of the question.

-G116. G117 are graphic elements which sk
the graphic images.

-An62, An63, An64 are animation eleme
which show the animation images.

-Al5 is an audio element that p&ays the

background music of the paper 1.

|

Display B58, B59, B60, T56
G116, G117, An62, An63, An64

Al5

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aidednstruction (CAl) for Biology Curriculum (Leaer Centered Approach)
Topic: Past Year Paper Module
Storyboard No: 16

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.19: Storyboard of past year paper module.
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Table3.23 Instructions and flowchadf past year paper module.

Instructions

Flowchart

B61, B62, B63, B64, T57, T58, G1191&0,
G121, An65, An66, A16 will first appear ¢
the screen.

-B61 is a button element which will link {
another page of the question.

-B62 is a button element to let user switch
or off the sound.

-B63 is a button element which will link to t
main mem of the system.

-B64 is a button element represent as a |
button to back to the previous page.
-T57 is a text el eme
-G118. G119, G120, G121 are grap
elements which show the graphic images.
-An65, An66 are animation elementsich
show the animation images.

-Al6 is an audio element that plays as

background music of the paper 2.

|

Display B61, B62, B63, B64
T57, T58, G119, G120, G121
AnG5, An66, A16

A

Click on
thebutton

Show the topic
frame that user

End

84




Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Past Year Paper Module

Storyboard No: 17

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)

1 . y .
g Wl < A o & (A k) i
e e ] %t
A L) " | i e | ".(, | ). I-,v.,i o | R 1 4
L L l"'~l' ferl nay ! okl Maeren . 1' ) Fhereprens r
] ]
| ! '
Ly ¢ 180 ¢ B g
1
[ 7“' ’ |
- |
o . flrtoel | [Gunf
| » |
' 0 N
Bt
|_Mepital datd quarlor - :
n:uf‘lv e, (‘ 3 .
‘;""‘UV'Tf has I'A"'frk fle %n'“‘""}’ steps 1o crrav ¢ He r,.l"‘j G N t 4
£ safedy ‘a. ¢

l!,u.hl Lar-iprs 1 .‘,-"f‘"rf( I"D(!r'((!()

[rsa]

-
-

a raragZ  nyiitm

{
a

Ti-g l""r'""" bee Leen “'jf‘d(r_] Ly e lore) {|\('Ld"/".‘l. . div(\u,"" r‘v-':wr

rew lwr.»"’c‘l""l f.t:- 11(‘ ‘Dfu'_ uu':larl"._’ ._,.,"L a "-"’w r'V.—}JHu«.,'

1o Sul-n\.d et
|

[y r.-;'»:{y stepr.

| \
:':\»'CYC)"'T‘ ana fy”ﬂln -J-[i‘ art  1he nru'-’.:-ﬁrql Taf l‘.y '.‘""-i that ‘“9_‘
aeue h‘{(‘r r\ cul 4 e !‘.url‘f n e ["" I o'-'l\ " orde- fo coniAre @ U-‘,- "‘

\ :
auihonity.

!
/
_"__/‘
e Bl o o SEm pE_
; ot . ; .-{:_ : ""?. [},chk Ar5w9r~||t'::?1
i f i 1" T

Figure3.20: Storyboard of past year paper module.
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Table3.24: Instructions and flowchadf past year paper module.

Instructions

Flowchart

B65, B66, B67, B68, T59, G122, G123, An¢
An68, An69, An70, A17 will firstappear or]

the screen.

-B65 is a button element which will link {
another page to check the answers of pape
-B66 is a button element to let user switch
or off the sound.

-B67 is a button element which will link to t
main menu of the system.
-B68 is a button element represent as a |
button to back to the previous page.
-T59 is a text element which shows t
guestion of paper 2.
-G122, G123 are graphic elements which sk
the graphic images.
-An67, An68, An69, An70 are animatiq
elements whih show the animation images.
-Al7 is an audio element that plays as

background music of the paper 2.

|

Display B65, B66, B67, B68
T59, G122, G123, An67, An6E
An69, An70, A17

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (rear Centered Approach)
Topic: Past Year Paper Module
Storyboard No: 18

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.21. Storyboard of past year paper module.
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Table3.25 Instructions and flowchadf past year paper module.

Instructions

Flowchart

B69, B70, B71, T60, T61, G124, An71, A
will first appear on the screen.

-B69 is a button element represent as a |
button to back to the previous page.

-B70 is abutton element to let user switch

or off the sound.

-B71 is a button element which will link to tk
main menu of the system.

-T60 is a text el eme
-G124 is a graphic element which show
graphic images.

-An71 is an animation emeent which show th
animation image.

-Al8 is an audio element that plays as

background music of the paper 2.

|

Display B69, B70, B71, T60
T61, G124, An71, A18

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (rear Centered Approach)
Topic: Past Year Paper Module
Storyboard No: 19

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.22: Storyboard of past year paper module.
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Table3.26 Instructions and flowchadf pastyear paper module.

Instructions

Flowchart

B72, B73, B74, B75, T62, T63, G125, G17
G127, G128, An72, An73, An74, A19 will firs
appear on the screen.

-B72 is a button element represent asaak
button to back to the previous page.

-B73 is a button element to let user switch
or off the sound.

-B74 is a button element which will link to tk
main menu of the system.

-B75 is a button element which will link {
another page to check the answepaper3.
-T62 is a text el eme
-T63 is a text element which shows t
guestions of paper 3.

-G125, G126, G127, G128 are graphic elen
which show the graphic images.

-An72, An73, An74 are animation elemsg
which show the animain image.

-Al19 is an audio element that plays as

background music of the paper 3.

|

Display B72, B73, B74, B75
T62, T63, G125, G126, G121
G128, An72, An73, An74, A19

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)

Topic: Past Year Paper Module

Storyboard No: 20

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.23: Storyboard of past year paper module.
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Table3.27 Instructions and flowchadf past year paper module.

Instructions

Flowchart

B76, B77, B78, T65, G129, G130, A2GIw
first appear on the screen.

-B76 is a button element represent as a |
button to back to the previous page.

-B77 is a button element to let user switch
or off the sound.

-B78 is a button element which will link to tk
main menu of the system.

-T64 i s a text el emen
-T65 is a text element which shows t
guestions of paper 3.
-G129, G130 are graphic elements which sk
the graphic images.

-A20 is an audio element that plays as

background music of the paper 3.

|

Display B76, B77, B78, T65
G129, G130,

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Game Based Learning Module

Storyboard No: 21

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.24: Storyboard of game based learning module.
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Table3.28 Instructions and flowchadf game based learning module.

Instructions

Flowchart

B79, B80, B81, T66, G131, An75, An7
An77, A21 will first appear on the screen.

-B79 is a button element to let user switch
or off the sound.

-B80 is a button element which will link to t
main menu of theystem.
-B81 is a button element which will link {
another page to start the game.

-T66 is a text el eme
to Sea Gameo.

-G131 is a graphic element which shows
graphic image.

-An75, An76, An77 are animation eleme
which show theanimation images.

-A21 is an audio element that plays as

background music of the game.

|

Display B79, B80, B81, T66
G131, An75, An76, An77, A21

A

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)

Topic: Game Based Learning Module

Storyboard No: 22

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.25: Storyboard of game based learning module.
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Table3.29 Instructions and flowchadf game based learning module.

Instructions

Flowchart

B82, B83, B84, B85, B86, T67, T68, T6
G132, An78, An79, An80, A22 will firs
appear on the screen.

-B82 is a button element represent as a |
button to back to the previous page.

-B83 is a button element to let user switch
or off the sound.

-B84 is a button element which will link to tk
main menu of the system.

-B85 is a button element to decrease the w
pollution.

-B86 is a button elememo increase the watg

pollution.

-T67 is a text el em
Pol l utiono.

-T68 is a text el emg
Levelo.

-T69 is a text element which shows t
instruction of the game.

-G132 is a graphic element which shows
graphicimage.

-An78, An79, An80 are animation eleme
which show the animation images.

-A22 is an audio element that plays as

background music of the game.

|

Display B82, B83, B84, B85
B86, T67, T68, T69, G132
An78, An79, An80, A22 <

Click on
thebutton

Show the topic
frame that user

End
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Title: Computer Aided Instruction (CAl) for Biology Curriculum (lrear Centered Approach)
Topic: Game Based Learning Module
Storyboard No: 23

T(Text), G(Graphic), A(Audio), V(Video)An (Animation), B(Button)
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Figure3.26. Storyboard of game based learning module.
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Table3.30Q Instructions and flowchadf game based learning module.

Instructions

Flowchart

B87, B88, B89, B85, B90, B91, T7071,
T72, G133, An81, An82, An83, A23 will firg

appear on the screen.

-B87 is a button element represent as a |
button to back to the previous page.

-B88 is a button element to let user switch
or off the sound.

-B89 is a button element which wiihk to the
main menu of the system.

-B90 is a button element to decrease the w
pollution.

-B91 is a button element to increase the w

pollution.

-T70 is a text el em
Pol l utiono.

-T71 1is a text el emg
Levd 0 .

-T72 is a text element which shows t
instruction of the game.

-G133 is a graphic element which shows
graphic image.

-An81, An82, An83 are animation eleme
which show the animation images.

-A23 is an audio element that plays as

background music of the game.

|

Display B87, B88, B89, B85
B9O, B91, T70, T71, T72
G133, An81, An82, An83, A23 |,

Click on
thebutton

Show the topic
frame that user

End
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3.6 Project Plann

ing

3.6.1 Project 1

Year

2020

Month

January

February

March

April

Week

1

2 |3 (415

6

10

11

12

13

14

Date
Task

Planning

Meeting with

supervisor

13-
19

27- 10-
31 |9 |16

17-
23

24-
29

15

16-
22

23
31

12

13
19

Discuss project

idea

—

Finalise the

project title

Analysis

Identify problem

statement

Identify

solutions

Identify
expected

innovation

Identify

objective

Identify project

scope

Identify target

audience

Perform

literature review

Identify learning

approach
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Identify
development

tool

Design

Design system

flow diagram

Sketch
storyboard

Design system
flow chart

Collect data
from survey

guestionnaire

Analysisdata

collection

Discuss the datg

collection

Design main

menu

Development

Develop first

module

Develop second

module

Figure3.27: Gantt chart of FYP.1
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3.6.2 Project 2

Year

2020

Month

May

June July

August

Week

10

11

12

13

14

Date

Task

Development

Develop third

module

25
31

118 |15 |22 |1 6- | 13 | 20

14 121 |30 |[-|12|19 |26

27

31

10

16

17

23

24

30

Develop forth

module

Develop fifth

module

Integrate module

Implementation

Test the projec

outcome

Invite the targef

audience

Deliver to target

audience

Evaluation

Deliver to others

for testing

Receive

feedbacks

Modify the

systemif need

Make

improvement

Figure3.28 Gantt chart of FYP 2
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Chapter 4 Development

4.1 Overview

The overview of thehapter 4 is the development process of multimedia edutainment
which include the prauthoring process, authoring process and-gostoring process. The
pre-authoring process include the process of creating and editing text of all module by using
the tesediting website, process of creating and editing graphics by using background remover
tool and snipping tool, process of creating and editing animations by using cel animation and
path animation, process of editing audio by using Doc and MP3 convert@racess of
editing video in macromedia director. The authoring process include the main menu design,
learning module design, experiment note module design, past year paper module design and
game module design. The p@atthoring process is publishing irirEctor after finishing all
the design of movie in Macromedia Director. The main menu, learning module, experiment
note module, quiz module, past year paper module and game module is integrated and
published into a multimedia courseware. Hence, user can the overall output of the
edutainment system. The multimedia edutainment also gone through the implementation and
evaluation stage so that it can be launched and tested by the user to enhance the quality of the

system.

4.2 Development Process

Thedevelopment process of multimedia edutainment includes the development process
which are the prauthoring process, authoring process and-goitoring process. Pre
authoring process include the process of creating and editing text, process of crehting an
editing graphics, process of creating and editing animations, process of editing audio and
process of editing video. The authoring process include the main menu design, learning module
design, experiment note module design, past year paper module dadigtame module
design. The postuthoring process is publishing in Director after finishing all the design of
movie in Macromedia Director. The movie of main menu, learning module, experiment note
module, quiz module, past year paper module and game engdotegrated and published so
that user can see the output of the multimedia edutainment. Then, the multimedia edutainment
is implemented and evaluated so that it can deliver and tested by the user. The testing result

will be improved to produce a googiality system.
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4.2.1 Preauthoring Process

4.2.1.1 Process of creating and editing text

Logo Shadow Background Image

Logo Text

Endangered ecosystem| ‘

Font Size: | 80

Font: Bitstream Vera Sans Bold

[ +|
Advanced ¥

Text Padding: | &
Grow Size: |0
Alignment: OLeft ORight ® Center

Letter |0
Spacing:

Line Spacing: |0

Slant: |0

Vertical Slant: |0

Figure 4.1Editing textof Flamingtextwebsite

The process of creating and editing text is edited by using the online editing text website
which calledfamingtext. Every word is type in the editing text website and convert it into a
nonflat and coloured word so that it looks like computer fonts in the multimedia courseware.
The text of this multimedia courseware is using sserd to display the wordshithe main
menu and each module. The colour of the text is chosen to used so that it is not contrast with
t he background col our. Most of the textds co
in the multimedia courseware. The main menu is usied3D text for the title and the button
is using white colour text so that the text is easier to see when it put on the blue button. The
size and the position of the text is adjusted nicely on the interface of the main menu and each

module.
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4.2.12 Process of creating and editing graphics

< remove EEAE  TREA ER wems || SR
BRE=iER
=
100% £BxE%R#

A

Figure 4.2 Background remover

The graphics of the multimedia courseware are edited by using the background remover
tool which can remove the background of the graphics. graphic is searching from the
internet and it put into the background remover to remove the background. After remove the
background, the graphic is downloaded and snip by using the snipping tool. Some of the
graphics are using rectangular mode snipping) some of the graphics are using ffeam
mode snipping. The snipping images is saved and imported to the multimedia courseware. It is
also need to adjust the size and position of the graphics on the interface of the stage. Most of
the graphics are 3D sas the 3D button and 3D images so that it can increase the visualization

of the images.
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4.2.1.3 Process of creating and editing animations
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Figure 4.3path animatiorediting from the sprite

The animations in the multimedia courseware is created and edited by using the cel
animation which put the two different images on the sprite and adjust the position of it in the
multimedia courseware. For example, the animatedthat used in the learning module,
experiment note module, quiz module and past year paper module are put by adjust the position
of two different images of sun in the sprite. When the macromedia director plays, it will show
the sun is moving. Besides, thath animation also used by dragging the images and it will
show the images is moving. For example, the fish in the sea game is drag in the stage so that it

will show the fishes is moving when the user play on it.
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4.2.1.4 Process of editingudio

~r = Convert media free, fast and online.
| I ONLINE T m/ERT“ No software installation needed.

Home Fileformats Blog Developers

Converter

Convert DOC to MP3

» Archive converter

* Audio converter
Convert To AAC Online music converter

ConpertTo ARE Convert your file from Microsoft Word Binary File Format

Convert To FLAC to MPEG Layer 3 Audio with this DOC to MP3 converter.

Convert To M4A

Convert To M4R

Convert To MMF

Convert To MP3
Convert To 0GG
Convert To OPUS
Convert To WAV
Convert To WMA
» CAD converter
» Device converter

Drop Files here
» Document converter

Q Choose Files

& Enter URL 3 Dropbox @ Google Drive

» Ebook converter
*» Hash encryption
* Image converter

¥ Software converter

EN@ Menu=

How to convert a DOC to a MP3

file?

1. Choose the DOC file you want to
convert

2. Change quality or size (optional)

3. Click on "Start conversion® to convert
your file from DOC to MP3

4. Download your MP3 file

Bookmark and share page

Bookmark DOC to MP3 converter or

A CEXI

More audio converter

Music converter to AAC
Convert audio to AIFF

Convert audio to FLAC

Online audio converter to M4A
Convert audio to M4R

Convert audio to the MMF ringtone

Add oy amalo file  fOrmat

Figure 4.4 DOC to MP3 converter
The process of editing audio is using the online DOC to MP3 converter website. The

sound of the explanation is converting by using DOC to MP3 converter website. Fitst, wri
the text in the Microsoft Word and save. After that, upload to the DOC to MP3 converter
website and it will start conversing the text to sound. After completed, download the mp3 and
import into the macromedia director. Then adjust to the position afdiwed that would like

to put. For the audio of background music, the audio of it is searching and download from the
Royalty free peaceful and relaxing background music website. The music is download and
import into the macromedia director. Then, the awdiousic is import into the macromedia

director and adjusted in the sprite.
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4.2.1.5 Process of editing video
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Figure 4.5Video editingfrom the sprite
The process of editing video is using the images that put in the sprite and adjust the
position of it in the Macromedia Director. For example, the process of greenhouse effect in the
learning module is created by putting the images of the earth, sun,aardcson on. After that,
adjust the position of the images and text in the sprite so that when it plays, it will show like a
video for the process of greenhouse effect. The audio of the explanation as well as the
background music is put in the sound spigtexplain the process of the greenhouse effect to

the user. Hence, when user play on it, it will look like he is watching a video.
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4.2.2 Authoring Process

4.2.2.1 Main menu design
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Figure 4.6Screenshot of ain menudesign

The title of the multimedia courseware is put on the top of the main menu which is
endangered ecosystem. The main menu is designed by the five buttons in the middle of main
menu ad one button in the bottom right for the user to click. The first button is the learning
button which will direct user to the learning module. The second button is the experiment note
button which will direct user to the experiment note module. Nexthihe thutton is the quiz
button which will direct user to the quiz module. The fourth button is the past year paper
module which will direct user to the past year paper module. The fifth button is the game button

which will direct user to the game modulén€Tllast button is the exit button for the user to exit
the multimedia courseware when they click on it.
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4.2.2.2 Learning module design
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There are two sub topics in the learning module which are greenhouse effect and
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eutrophication. When user click on the first button, it will direct the user tdojhie of

greenhouse effecOn the other hand, user can click on the second to

eutrophicationUser can click on the home button to go back to the main

the sound button to turn the sound.
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Figure 48 Screenshot ofreenhouse effedesign
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Figure 48is the sreenshot of learning module desighich showed the process of greenhouse
effect. The process of the greenhouse effect is showed in animated and it can attract the user to
learn it. It also provides text to increase the understanding of the user. The top left batton is
button which willlink back to the previous page while the top right buttoa lsitton which

will link to the next page of the learning module.
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Figure 49 Screenshot ofauses of greenhouse effdefsign

Figure 49 is the sreenshot of learning module desighich showed the causes of greenhouse
effect. The information is delivered in animated images to attract the user to |€Emneré.

have four causes of greenhouse effect and user can click on the information button to know
more information about it. Ae top left button is a back button which will link back to the
previous page while the top right button is a button which will link to theé page of ways to

reduce greenhouse effect
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Figure 410 Screenshot ahcrease in population

Figure 410 is the sreenshot ofncrease in populationt shows the animated house and
animatedrees in the map. When the house increase, the tredsewdéicreasedloreover, the
temperature of the earth also will be increased when the population indtdesalelivered
the message dhe effects ofincrease in populatioto theuserinstead ofusing text So, user
will be easy to understartdroughthe animated imagekastly, the top left button ia button
which will link back to thepreviouspage.
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Figure 411 shows the emissions from different modes of transport. It shovatbhen dioxide
emissions from different modes of transport which are aeroplane, car, motocycle, bus and train.
Each of the transport has release different amount of carbon did@tideaeroplane which
shows the highest number of emmision is put on the top of others thvhitrain which shows

the lowest number of emmision is put in the lowdste transport are showed in animated
images instead of wortd attract the useLastly, the top left button ia button which willink

back to thepreviouspage.
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Figure 412 Screenshotfeeffect of agriculture to the environment

Figure 412 shows the effect of agricultute the environmentit shows the fertiliser are poured
into the wheat gradually. As a resutitwill release nitousoxide, a higly active greenhouse gas
and it will cause greenhouse effedihe animated images and the tedn increase the
understanding of the user abthe effect of agriculture activityastly,the top left button is

button which willlink back to thepreviouspage.
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Figure 413shows the ways to reduce greenhouse effect. There aresBowagluce greenhouse

Figure 413 Screenshot ofvays to reduce greenhouse effect.

effect. The first way to reduce greenhouse effect is planting a tree. Hesgrean click on the

first buttonto know more informatiorabout plantng a tree.The second way to reduce

greenhouse effect is using enegfficient productsTheuser can click on theecondoutton

to know moreinformation about theenergyefficient products.The third way to reduce

greenhouse effect is reduce, reuse and recgdgiser can click on théird button to know

more informationabout it Lastly, the top left button is button which willlink back to the

previous page in the learning module.
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Figure 414 Screenshot dbenefit of planting a tree

Figure 414 shows tle benefitof planting aree It shows the young plant is growing up. At the
same time, the young plant will absorb the carbon dioxide and release oxygen toSbeitir.
shows that the planting tree cadue the greenhouse effedthe importace of planting a tree

can be delivered to the user by usingtthd and animated imageastly, the top left button is
a button which willink back to thepreviouspage.
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Figure 415 Screenshot aénergyefficient products in the house
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Figure 415 shows theenergyefficient productsn the house. User can zoom in and zoom out
the house to see ts&ructure of the hous&loreover, the energgfficient products such as the
solar panel, lowllow water featurdaucetand insulated rodiavelistedin the right side of the
page. Furthermore, thesolar panel, lowlow water featurefaucetand insulated roofre
allowed user to clicland it will link to another page respectivelence, user can know more
information about thenergyefficient productsLastly, the top left button i® button which

will link back to thepreviouspage.
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Figure 416 Screenshot dbenefit of using solar panels in the house

Figure 4.5 showsthe benefitof usingsolar panea in the houseThe arrow shows the process
of transmitting the solar energy Atfrshthe t he s
light bulb is not light upn the house. Aftethe solar panels change the solar energy to elaktric
erergy, thebulb is light up. The proces®sf transmitting the solar energy to electrical energy
has been showed in animated images. Hencaniincrease the understanding of the user about
the benefits of usinthe solar panels in the housastly, the top left button is buttonwhich

will link back to thepreviouspage.

115



Figure 417 Screenshot afomparison between the leilow faucet and highlow faucet

Figure 4.7 shows the comparison between the-Row faucetand highflow faucet. The right
faucet shows that it hdew-flow water feature when the fauast switch onwhile the left
faucet shows that it has higlow water feature whenhe faucetis switch on Hence, it
encourages the user to use the-ftaw faucet compared to higihow faucetbecauset can

savea lat of water Lastly, the top left button i button which willlink back to theprevious

page.
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