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ABSTRACT

This proposed system is a system that will be useful for the learning of historical sites if the
system has successfully been developed. This system is going to apple Augmented Reality (AR)
technology which has the purpose to increase the interest (fehmhe learning of historical

sites. The structure of Lenggong Valley will be designed as a 3D model that allows the user to
view the whole structure of the historical site virtually in this proposed system. The 3D
structure of the historical site ainwsallow the users to understand and learn about the historical
site in a different way compared to the traditional way which is also known as visual learning
so that the user can understand the historical site easily and thoroughly. This proposed system
will be developed using ADDIE mode. Therefore, the Analyze, Design, Develop, Implement
and Evaluate will be carried out consecutively to ensure the stages are being clearly defined
and the implementation of effective training tools will be facilitated. Adheelty of the system
includes AR module which is used to create the 3D structure of Lenggong Valley, a virtual tour
module that allows the user to visit Lenggong Valley virtually and an interactive map module
that let the user visit the pinpoint locatiithin Lenggong ValleyThe developed software is

tested using System Usability Scale (SUS) and the Htasty System Usability Questionnaire
(PSSUQ). The test is carried out to test the
system. The avega score of this system tested through SUS is 74.25 which mean that the
system is perceived as usable by the target audience. However, the score tested by PSSUQ is
lower than average as with the overall usability score of 2.225, System Usefulness score of
2.22833, Information Quality score of 2.66667 and the Interface Quality score of 2.111111.
All the score is slightly lower than the average industry score set for PSSUQ which means that
the systenmequires more improvement to increase the system usability.
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CHAPTER 1

Chapter 1 Project Background

1.1 Introduction

LenggongValley is located in Perak. LenggoNglley is an important archaeological

site where evidence of human settlement from the Paleolithic age was found. The
important archaeological sites include Kota Tampan, Bukit Jawa at Kampung Gelok
and Kampung Temelong. One of the most famous archaealdgidings in Lenggong

was the Perak Man. The name O6Perak Manb
who had thought to have lived about 11,000 years ago in the Lenggong Valley district
of Hulu Perak. The Perak Man was found in 1991 in a cave ¢alladsunung Runtuh,

a few kilometers north of the town of Lenggong. It is also known as the oldest human

skeleton found so far in Peninsular Malaysia [19].

The purpose of this project is to develop an AR based Digital Heritage Learning
Application for Lengong Valley using Constructivism Approach. The project aims to
help students learn about the historical site in a different way. The AR allows the user
to view and learn the structure of the historical sites in a different way. This project
enables studestto study the knowledge of the historical sites through visual learning
instead of traditional l earning styl es.
to learn more about historical sites knowledge. It motivates the students throughout the
learning process and saves the students from other distractions. Moreover, the visual
study also eases the learning process with the help of video presentations for the
students. Next, the visual study adds a fun element to studies. History can be boring at
times. The visual study helps the students to improve their concentration levels during
their study [20].
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CHAPTER 1

1.2Background

The project focuses on developing an-B&sed digital heritage learning application

for Lenggong Valleywhich will enable students to learn about the historical site in a

3D environment. The Constructivism approach that emphasizes active and interactive
learning will be used to develop the project. The project aims to help students develop
their interestn historical sites and motivate them throughout the learning process by
using visual learning. The project can be a valuable educational resource for students,
researchers, and educators interested in

and cultwal heritage.

1.3 Problem Statemens and Motivation

Studentsare not interested in learning about the historical sites

The study of historical sites can be boring [1], most students are not interested in
studying more about the historical sites becdheee are too mamyordsand it gets

boring to read all the words let alone learn about them. The students may not even know
what a historical site looks like when they first saw the picture of the historical sites
from the book as it is hard to imaginestiwvhole building from just some pictures
provided in the book. Imagination allows students to assume roles for time being that

provide students more understanding of their own personal vision [2].

Students faced difficulties in visualizing the HistorichSite

Architectural visualization can be referred to as sketches, computational renderings,
and drawings [3]Thedesign of the historical site can be challenging to visualize as the
learning of history is a complex undertaking [4]. This is due to thanhwhe student
learns about the historical site through a book, they will need to visualize the design of
the historical site themselves or with some pictures provided in the book. Therefore,
students will be facing a lot of difficulties in understandimg gtructure of the historical

site by just looking at some pictures or reading the description of the historical site in a
book.
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Lacks the AR Based Digital Heritage for historical sites

Nowadays, Augmented Reality (AR) techniques have been widelyingsditferent

kind of fields. AR technology included two kinds of triggers which is GPS which is
based on the |l ocation that provides the
camera which is for complex image recognition that is carried out by ¢turren
smartphone cameras [5]. However, there is not much AR based digital heritage
software for historical sites. This is due to that the technology is too new and is barely
compatible with other software. This will complicate the unifying process while

devebping the overall technology [6].

1.4 Project Objectives

To study the usage of augmented reality (AR) technologies in historical sites
studies

Augmented reality (AR) is a reéime integration of digital information with the
environment of the user. The user can receive more information or have natural
environments aesthetically altered in some way by using augmented reality. The study
of historical sites can be challenging, it involves not only the history of the sites, but
also the need to know how to analyze the chronological relationships and patterns of
the historical sites. The existence of interactive augmented reality can help present the
theories or ideas behind it so that is easier for the student to visualize the image of the
respective knowledge. Hence, when we apply AR technologies to historical studies, the
user can have a better understanding of the ideas and especially the strfuttare
historical sites as the AR technologies are able to support visualization and engagement

to the user.
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To develops an AR based software for historical sites education

Augmented reality (AR) delivers visual elements, sound and other sensbeyuser

through a device such as a smartphone or smart glasses. It provides the user a seamless
experience wher e digital i nformati on mo
environment, this information is layered onto the devid®@.manages to blend ihe
digital and threed i mensi onal (3D) components with a
real world A part of the natural world might be hidden or added to the superimposed
information. Visual learning plays an important role in education. Visual learsing

more appealing to students than reading plain text. The AR based software for historical
sites education will aid the education fi
historical knowledge. This is due to that the software changes tivldaige in the

form of words into a form of vision which is more appealing to the students as they can

use their smart devices to scan the historical sites and obtain knowledge and the

visualize structure of the historical sites.

To evaluate the effectivaess of AR software in historical sites studies towards

students

The traditional way of studying historical sites can be boring and demotivated as the
students are required to memorize the knowledge of the historical sites without a proper
image of the rstorical sites. The purpose of the AR software developed is to let the
study of the historical site becomes easier and more fun. The software will help students
to visualize the structure of the historical sites. This will ease the students to understand
the knowledge provided regarding the historical sites. Visual learning is important and
will be helpful for historical site studies which contain a lot of plain text. Hence, this
will increase the interest of a student in learning about historical sitesisTthue to

that visual learning can help students to understand the site more easily and
straightforwardly compare to trying to visualize the site themselves through the

description from the textbooks.
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1.5 Project Scope

AR Module

A

Virtual Tour Module » Lesson Module

Ty

Project Scope

— A

Interactive Map Quiz Module
Module

Figure 1.1: ProjectScope

1.5.1Lesson Module

The lesson module is a proposed module to elaborate the information about Lenggong
Valley to the user. The proposed module will be providing knowledge about the history
of Lenggong Valley to the user to ensure the user undessthedhistorical site of
Lenggong Valley. The module includes many interactive features such as navigation
buttons and will perform along with text, graphics, animation, audio and video. In short,

the lesson module is to increase the understanding osétetiLenggong Valley.
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1.5.2Quiz Module

The quiz module is a proposed module to get to know the understanding level of the
users of the knowledge of Lenggong Valley. The quiz modules will perform with the
elements of text, graphics, animations and audio. The module will also include some
interadive features. For instance, the user will have to drag to match the correct answer,
multiple-choice questions and the navigation buttons such as previous and next will be
provided. In a nutshell, the purpose of the proposed Quiz module is to test tha leve

understanding of the content of the user.

1.5.3AR Module

AR module is a proposed module that shows the historical site of Lenggong Valley in
3D mode. The 3D model of Lenggong Valley is shown to the user so that the user
understands the structure of the historical site. The AR module will perform along with
the dements of text, graphics and animation. The module also includes some interactive
features such that the user can drag the 3D model to see the structure of the historical
site from a different angle or zoom in and zoom out of the 3D model. In shortotiie m

of the AR module is to let the user understand the structure of Lenggong Valley to gain

more interest in learning about historical sites.

1.5.4 Virtual Tour Module

Virtual tour module is a proposed module that enables the user to visit the &lstoric
site through a 3D space. The tour module will guide the user to visit Lenggong Valley
in a 3D Space. The useanview not only the structure of Lenggong Valley but also

the surroundings of Lenggong Valley in the 3D space. The module consists of
interadive features. For example, the user can navigate through the 3D spaces using
the next and previous buttoznd play, pause or stop the current tour using the
multimedia controls. Thus, the purpose of the tour module is to allow the user to visit

LenggongValley virtually.
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1.55 Interactive Map Module

The interactive maps module is a proposed module that let the user view the map of
Lenggong Valley. The interactive map module shows the user a certain pinpoint data
of Lenggong Valley on a map. The ugeable to interact with the pinpoint to view the
respective data of the particular point. The user can also go to the respective place
through the interactive map module. The module consists of interactive features such
as zooming in andut andpanningaround on the map. Therefore, the purpose of the
interactive map module is to enable the user to view the structure of Lenggong Valley

in the form of a map and go to the particular region in Lenggong Valley easily.

1.6 Contribution and Significance

This project consists of some uniqueness of its own. First and foremost, the AR module

is unique to the project as this project is mainly focused on creating a 3D model of the
structure of Lenggong Valley. The Ppurpose
interest in learning about historical sites through Augmented Reality (AR). Hence, the

AR module plays an important role in this project to produce the 3D model of the
historical site and present it to the user. Next, there is the virtual tour modele. Th

virtual tour module aims to allow the user to visit Lenggong Valley virtually. The
studentodos interest in Lenggong Valley wil
attract more people compare to the text information. As not everyone is capabld of w

to the sites physically, the virtual tour will bring the user to Lenggong Valley to
experience the historical sites and the surroundings of the historical sites. Furthermore,

the interactive map module is also unique in this project. This is due iatdhactive

map allowing the user to visit the pinpoint places within Lenggong Valley easily. The
pinpoint places on the interactive map will also show the summary of the information

of the respective place to the user so that the user can learn thedgewktgarding

the historical sites while interacting with the system.
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1.7 Target Audience

The target user of this project is the students. Students nowadays have lost interest in
studying historical sites. This is because the students lack the motivation to invest the
effort they need to learn [7]. The student is also having a hard time imggime
historical sites through the knowledge and pictures provided by the textbooks which

causes the students hard to understand the historical sites. Hence, this project aims to

increase the studentds inter ethdknowledge ear ni

to the students in a different way which is through Augmented Reality (AR). The
student will be able to view the whole structure of the historical sites while they learn
about them so that they were able to gain more understanding. Vistiasssuch as

AR also drive the studentds mttovercanei on
boredom and finds the motivation to perform better. Visual metaphors and images can
create strong i mpressions i n sotessdvisualt s .
information and emotions in the same part of the brain. Emotional response and visual
stimuli have a simple link that works together to generate memories. Hence, visual
studies can help students to create lasting memories that help thenrdeartipeir
studies [7].
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Chapter 2 Literature Review

2.1 Multimedia

Multimedia is the integration of text, still and moving images, and sound by
means of computer technology. The word Multimedia is the composed of two parts
which is the prefix multiand therootmediaMu | t i 6 i s a short form
means fAmanyo whereas Media is a means t
Furthermore, multimedia is also defined as a form by using the computer system to
presat the combination the integration of multimedia elements which includes text,
graphics, audio, video and animation that allow user to interact, navigate, create and
communicateMultimedia can be found in various forms of digital media, including
websitessocial media platforms, mobile applications, video games, and digital signage.
The purpose of multimedia is to enhance the communication process by making the

information more accessible and engaging to the audience.

2.1.1 Linear Multimedia

Linear multimedia refers to a type of multimedia that is designed to be presented
in a sequential manner. It has a distinct beginning and end which goes on a logical flow
from a starting point to a conclusion. Theear multimedia is usually for display
purpose with not much interaction or distraction from the audiefus.is due to that
the linear multimedia does not provide features such as ability to select options and
click on icons to the user to control the media display@tear multimedia is also
known aspassivemultimedia as the audience participation is not expected as the
multimedia do not provide any control to the user. The main purpose of linear
multimedia is for teaching, learning apdblishing information to a group okpple.

For example, a PowerPoint lecture slides is used in a lecture class to provide

information to the students.
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2.1.2 Interactive Multimedia

Interactive media is a type of multimedia with interactitms allows users to
actively engage ith the content they are consumirnihe interactive multimedia is
designed to provide an immersive and interactive experience by enabling users to
control the flow of information and interact with the media in-teak. Interactivity
empowers by the endsers by allowing the user to control the content and the flow of
information. The response of the computer depends on the response of tAdeiser.
purpose of the interactive multimedia is to encourage the participation and engagement,
which can lead to mmore memorable and effective learning experi¢atg Interactive
multimedia is commonly used in educational, training and marketing applications, as it
can provide a more engaging and effective way to communicate complex concepts and

ideas.

2.2 Interactive Multimedia
2.2.1 Benefits

There areseveral benefits of interactive multimedia in different fields, including
education, marketingand training. The interactive multimedia improved the
engagement and motivatiar the user by providing an immersive and engaging the
experience to the user that can motivate learners to explore more and learn more.
Furthermore, interactive multimediprovides learners a personalized learning
experience as the learners are able to control their pace of training by providing
feedback. Guidance, and support thahiwred to their needs and interests. Moreover,
interactive multimedia can provideealworld simulation The interactive multimedia
can simulate realorld scenarios that can help learners to practice and apply their

knowledge in a safe and controlled environment.
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2.2.2 Limitations

While interactive media has several benefitseré are also some of the
limitations that should be put into consideration. The interactive multimedia might not
be accessible to all learners particularly to those with disabilities or those without access
to high-speed internet or a specific device eTinteractive multimedia could also be
distracting and may lead to cognitive overload if not designed well. Then, there is the
design and development costs of the interactive multimedia. The interactive multimedia
can be expensive to design and developtiquéarly for complex applicationsr
simulations. Next, interactive multimedia has potential for information overload. This
is due to that the interactive multimedia may be providing too much information,

making it difficult for learners t process andaie the information effectively.

2.3 Applications of Multimedia

Multimedia has a wide range of applications in various fields in our daily life
including education, entertainment, marketing, and communication. Multimedia can be
used in education and training to provide engaging and interactive learningeagpsri
It can be used to deliver online courses, eLearning modules, and simul&dons.
example, videos, animations, and simulations camsbdto explain complex concepts
or demonstrate a practical skiMoreover, multimedia is used extensively in the
entertainment industry, including the in movies, television shows, video games, and
music. For examplesinovies and TV shows use multimedia to crestecial effects
and visual storytelling whereas video games use multimedia to create interactive and
immersive experience for the playersurthermore, multimedia is also used in
marketing and advertising campaigns to create engaging and interactive content that
can be used to attract and retain custonmt@sinstance, video and animations can be
used in soal media campaigns to promote products and sendiees.but not least,
the multimedia can be used to enhance communication and collaboration in the various
contexts including in business, healthcare, and social mkedigactive multimedia
such as virtal reality can be used to creamemersiveand engaging experiences for

remote teams or customers.
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2.4 Multimedia in History Study

Multimedia as played a significant role in revolutionizing the way we approach
history study. The integration of differerdrins of media, including images, videos,
audio, and interactive elements, has made history more accessible and engaging for
learners of all age®©ne of the earliest uses of multimedia in historical study was the
introduction of the television documentao c ument ari es | ike AThe
and ACivilizationo all owed viewers to see
possible before. These documentaries paved the way for other formgtohedia,
including historical reenactments, virtuaurs of historical sites, and digital archives.
Multimedia has also enabled historians and researcheranédyze and interpret
historicaleventsn new ways. For instance, the us&sgfographynformation Systems
(GIS) has allowed historians to map amthlyzehistorical eventsandlocations in a
new and innovative way&2]. Digital archives and databases have also made it easier
for researchers to access historical documents and artifacts, even if they are located in
different parts of the worldMoreover, multimedia has made history study more
accessible and engaging for learners of all ages. Interactive multimedia, such as games
and simulations, have made it possitolelearners to experience historical events in a
way that goes beyond reading abtheém in a textbook. Videos, podcasts, and other
forms of multimedia have also made it easier for learners to access historical content

from anywhere in the world.
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2.5 Comparisonon Similar Multimedia Applications

25.1CyArk

CyArk is a nonprofit organization that is committed to empowering connections with
historical places. CyArk was founded in 2003 and worked with local partners at more
than 200 locations in more than 20 countries. CyArk was a pioneer in the application
of 3D tednologies to the protection and appreciation of cultural heritage. CyArk aims
to introduce new audiences to heritage through digital documentation and the
development of locatiechased web, mobile, and immersive experiences that stimulate

thought, converden, and imagination.

CYARK  WHOWEARE ~ WHATWEDO  PROJECTS DONATE NEWSLETTER

Journey Along the Qhapag Nan

Figure 2.1: Screenshot of CyArk Home Page

Historic sites are important for creating and establishing cultamdl community
identity, but they are frequently undiscovered or out of reach for many p&yglek

strives to elevate new voices and broaden awareness of our past and our common
human experience by establishing more equal and respectful access to places through
digital technology.
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CYARK WHOWEARE  WHATWEDO  PROJECTS DONATE NEWSLETTER

Philad

Lincoln Memorial welloh

United States of America

The Lincoln Memorial in Washington, DC stands as a tribute to the 16th
President of the United States, Abraham Lincoln, who carried the nation t

N e

Exhibit 3D Explorer

Explore in 30

Al Content © 2022 CyArk & Partners. All Rights Reserved, Privacy Policy | Data Use Policy | Contact

Figure 2.2: Screenshot of Lincoln Memorial by CyArk

CYARK WHOWEARE  WHATWEDO  PROJECTS DONATE NEWSLETTER
3T 3DEXPLORER  RESOURCE

L Uncoin Memorial
= by CyAr

All Content © 2022 CyArk & Partners. All Rights Reserved. Privacy Policy | Rata Use Palicy | Cantact

Figure 2.3: Screenshot of Lincoln Memorial 3D Explorer by CyArk
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Strengths

CyArk has several features such as Real 3D, Vignettes, Expert Narration and is
Optimized for Web and Mobile. Real 3D features allow the user to experience the site
in true immersive 3D with the freedom to explore an open environment. This feature
allows the useto have a clear vision of what the site looks like without visiting the site.
The vignette feature provides an additional haratieled scene that augmented the site
model and brings the tour to life for the user. Expert Narration provides the user a tour
with an expert guide that providesdepth video or audio commentary at each of the
tour stops. The user will be able to understand the site thoroughly while using the
CyArk application as it will show the user about the specific knowledge of the site.
CyArk application is also optimized for web and mobile. The tapestry tours of the
application are designed for both web and mobile devices with adaptable Ul elements
that expand and contract with the available screen space. This feature is user friendly
asthe user can either access the application through computer devices or mobile devices

at any time anywhere.

Weaknesses

CyArk has different types of projects that are related to the different historical sit, 3D
Explorer is available for most of the histal sites. However, there are still some
historical sites that do not obtain the 3D Explorer features. This might affect the user
experience as some of the specific historical sites required by the user do not have the
3D Explorer feature which causesthser unable to understand the respective site
completely. Furthermore, CyArk should providedepth features for all their projects.

This is due to that the 4depth feature provides historical knowledge about the
respective historical sites. This feawcan help the user to understand deeper about the

historical sites while they are using CyArk to study the respective historical site.

15
Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTERZ2

25.2 SketchFab

SketchFab is a website that provides a platform for publishing, sharing, discovering,
and sellig 3D, VR, and AR content. It offers a viewer built on WebGL and WebXR
that enables the user to show 3D on the web and is also viewable on any mobile browser,

desktop browser or VR headset. SketchFab enables the users to move freely around or

inside the 3Dscene. The major products of SketchFab are a 3D, Virtual Reality (VR)

and Augmented Reality (AR) model viewer. It allows the user to freely navigate around

or inside the 3D environment by using the mouse, touch controls, VR or AR. The user

will have acces® 3D animations in addition to static 3D models.

O Sketchfab expLORE - BUY3DMODELS - FORBUSINESS = JaV m

Getting Started

Confirm your e-mail Follow great creators

Personalize your profile Upload your first 3D model

Science Spotlight: NASA

Astromaterials 3D

READ MORE >

Figure 2.4: Screenshot of SketchFab Home Page
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© Sketchfab ExpLoRe - BUY3DMODELS - FOR BUSINESS = aV m

Temple Church Round

Ny artfletch (5
1
y i rouow ]

Figure 2.5: Screenshot of Temple Church Round published by artfletch in
SketchFab

Strengths

SketchFalis a software that is easy to use. SketchFab makes it easy to upload, edit and
share 3D online. The visualization quality of the uploaded 3D model is-eladd and
provides the user with VR and AR without any extra effort. This allows the user to
bring their ideas to life with ease. It also supports the largest collection sfdilmat

andis significantly more lightweight than its closest contemporary. SketchFab also has
very good functionality. The SketchFab API allows the user to create a veryfplower
and convincing product configurator. It provides a high visualization quality when
producing 3D models. This provides the user with a fantastic platform to share their
creative ideas and view. The user can share their creations and also receivekfeedbac
on their creation. SketchFab provides great customer support. It is easy for the user to
set up for the user to experience the 3D configurator. The configurator allows the user
to switch easily between different models, colors and rings to personadizenih

effectively and immediately.
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Weaknesses

There are a few weaknesses that exist for the SketchFab software. Firstly, 3D modeling
can be hard to capture the model ds textu
practice to get as close astheytan capturing the model s t
provide any way to animate textures. Next, the SketchFab separates the color
configurator and mp4/jpg generator from the main SketchFab site despite having a great
color configurator and mp4/jpg generatibican be difficult for the user as they cannot

access the color configurator and mp4/jpg generator as much as they like as it is not put

as the main too in SketchFab. Furthermore, SketchFab does not have a very good
organization capability of files. Theser can only create a folder to organize files but

without any ability to create a sdiblder within the folder This can be troublesome for

some user such as fashion designers who would like to organize their files according to

brand, gender, category asd on.
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2.5.3 Inception

Inception models aim to increase the user awareness of European cultural resources and
direct utilization for original and imaginative uses. The digital model is expected to
become the representation and research needs to acknowledge the evolving role that
reconstruction, reserve, and conservation currently play in the representation of heritage
and its analysis. The 3D representations beyond existing levels of visual portrayals
should facilitate information integration and linkage, shaglated analysisand give

the essential semantic information fordapth study by the users and academics.

@inception

HOME PROJECT PARTNERS & STAKEHOLDERS DEMONSTRATION CASES RESULTS E-LEARNING PLATFORM

INCLUSIVE APPROACH
Forever, for everybody, from everywhere
INCEPTION indl ne dyr 3D reconstruction (‘forever’),
addre verybody’), and provides

Login Consortium Website

What's your interest?

oy 4CH-Project

Figure 2.6: Screenshot of Inception Home Page
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@inception

HOME PROJECT PARTNERS & STAKEHOLDERS DEMONSTRATION CASES RESULTS E-LEARNING PLATFORM

3D Models

Figure 2.7: Screenshot of 3D Models by Inception

Strengths

The 3D models produced by INCEPTION's methodolagyg tools will be simple to

use for all user groups and compatible with a variety of hardware and applications. It
creates a usdriendly augmented reality (VR and AR) platform based on open
standards for building information models for cultural herigtfg/M) that can be used

on mobile devices.The combination ofcuttingedge methodologies, protocols,
processes, methods, and devices to better understand European Cultural Heritage
through 3D models will result in new knowledge, crdstiplinary collabaation, time

and money savings in the creation and use of 3D digital models, market share growth,
and social benefits. Remote access will be made possible by esdigegtechniques

and program The communication and collaboration among professionalsitexpad

architects will also increase the operation fields in cultural heritage.
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Weaknesses

Inception produced 3D models but did not provide the respective knowledge about
models. This might cause inconvenience to the user as the user need to search for the
respective knowledge about the model to learn about the model. Besides, the 3D models
provided by Inception do not have many choices. This might cause the user hard to find
the models that they are looking for. Furthermore, the 3D models produced by Inception
need to be accessed through another software. For instance, the 3D models by Inception
require users to access the models through SketchFab. This might cause trouble to the
user as the user will need to be going back and forth between two different software
when they are looking for a 3D model in Inception.
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2.5.4 SketchUp 3D Warehouse

SketchUp 3D Warehouse is an open library of 3D models that allows the user to
download or upload 3D models. It shortens the 3D modeling time as theaissase

time for designing by downloading the 3D models from the warehmstead of
designing the models from the scratch. SketchUp is a modeling CAD program for
architectural, civil, interior design, mechanical design and landscape architecture
drawings. It is a product of a CaliforAtsed company Trimble Inc. that speciedi in
software, hardware and services that touch on a range of industries including Building
and Construction, Agriculture, Geospatial and Transportation among others. SketchUp
comes in 4 edition which consists of SketchUp Free, SketchUp Shop, SketahUp Pr
and SketchUp Studio. SketchUp Free and SketchUp Shop arbased and only
accessed through the SketchUp website whereas the SketchUp Pro and SketchUp

Studio require to download and to be used on the desktop.

© 3DWarehouse i cotegies Q Try SketchUp ‘ T @

john ol #d\.nrvbdﬂHau'r 021 4 20
John Luttropp john John Luttropp John Luttropp
—
]
m- BN  NAn~WA PORTINARImm-

Figure 2.8: Screenshot of 3D Warehouse ke Page by SketchUp
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© 3D Warehouse A categories Q| Trysketchup D@

@

Steven D.

MODEL INFO

Temple Il - Tikal RELATED MODELS

ouBO O S P .

Figure 2.9: Screenshot of 3D Model TempleillTikal by 3D Warehouse

Strengths

SketchUp is available in both Welpp and desktop apps. This can be convenient for
the user as the user can work on any device and almost anywhere. There is also many
versionsoffered by SketchUp which is great for different users that require different
functions from the software. There is a lot of functions offered that do not require a lot
of processing power to run. This means that the user does not require a high
specification devic¢o use the software. SketchUp is also very easy to learn and user
friendly. Features such as customizable toolbars and large icons have made the
application easier and more convenient even for a beginner user. The user can pick up
the software and start using it at any time as the software is practical and simple to use.
The software has everything that a user needs to create good modeling in 2D and 3D.
The simplicity of the software allows users to reach an intermediate level of modeling
skills in a short time. There are also a lot of tutorial resources available onettmeint

that provide the users with the techniques for using the software.
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Weaknesses

Web-app version of SketchUp is lagging and much slawenparedo the desktop app
version. The software starts lagging as the design details accumulate whil¢hesing
browser. The user is limited to only creating simple models with the existing feature as
the software does not handle the complex curves very week. When the models get large
and extremely detailed, the certpgram mode]l
despite having a powerful computer. Next, the user requires some training to
comprehend all the features provided by SketchUp as the software is so robust.
SketchUp allows the user to play with lighting and textures but sometimes the tools are
not enough for the user. They will need to look further into another program for more
tools such as Blender. The software is very simplistic in models and rendering. It does
not have a realistic texture. Most of the options are not visible to the user. Hance,
user might miss up on some of the important feature provided by Sketchup without any
manual and video tutorials as many things that is simple cannot be done by the user as

they are not offered.

24
Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER2

2.5.5 The Panoramic Palace Museum

The Panoramic Palace Museum is a feature provided by the official website of the
Palace Museum. This feature allows the uservirtually explore the ancient
architectural compound of tt&00-yearold Forbidden City. The ser can explore the
labyrinth of the hall, gardens and courtyards as well as learn about the story of every
exhibit that the users are interested. This software can help the user to learn more about
the history of the Forbidden City. The Forbidden Citg lsuge palace that was built in

the 13" century and is extensively renovataterand restored during the Qing Dynasty

in the 18" century. The palace consists of more than 9000 rooms and is spread over 250

acres.

Figure 2.10: Screenshot of The Panamic Palace Museum by Palace Museum
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35.05m. HWMEE

Figure 2.11: Screenshot of Tai He Palace by The Panoramic Palace Museum

The respective knowledge abou
the Three Great Palace in
Chinese

Strengths

The Panoramic Palace Museum includes two different languages which is Chinese and
English. This allows not only Chinese users able to obtain knowledge from the website
but also any users that are interested in learning about the Forbidden City. The dual
language provides users with another way to learn about the Forbidden City as there
might be users who do not learn about the Chinese language. Thesmnsajgy this

feature through the international language. The Panoramic Palace also provides the
resgective knowledge while the user is using the feature. For example, when the user is
visiting Qian Qing Palace through the website, the respective knowledge about the Qian
Qing Palace will also be shown beside the building. This enables the user to tedrn ab
the historical site while visiting them. This can also help users to learn about historical
knowledge more easily as the user is able to learn while they are visiting the real
Forbidden City virtually. Visual learning is always better than memorizrgftom

books.
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Weaknesses

The Panoramic Palace Museum features only have 2 languages as an option which are
Chinese and English. This can also be considered a weakness for this feature as there
may be a user that does not understand both languagedegtoVhis feature can

provide more types of different languages to allow more users to understand the
knowledge provided more easily in their preferred language. Furthermore, some of the
palace structure is incomplete in the Panoramic Palace Museunefeatume of the

structures such as Qian Qing Palace do not have the interior design structure provided
to the wuser. This might affect the wuser
cannot experience the complete structure of the historical sitinéyadire interested in

|l earning about. The incomplete structur e
regarding the respective site as they did not get to see the complete structure of the site

which helps them to understand more easily.
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2.5.6 Summary of the Similar Applications (Comparison Tables)

Table 2.1: Comparisonf interface designs for different applications

Components
Customer _ . Interface o
Ease of Use s Functionality Des Interactivity

Applications upport esign
CyArk [8] 5 4 5 5 5
SketchFab [9] 4 4 4 4 4
Inception [10] 4 3 3 4 3
SketchUp 3D Warehouse [11] 3 4 3 3 4
The Panorama Palace Museum [ 4 4 4 5 5
AR Based Digital Heritage 5 3 4 5 5

Learning Application

1- Worst, 2Poor,3-Average, 4Good, 5Excellent
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Table 2.2: Comparison of media elements for different applications

Media
Elements Text | Graphics| Audio Video 2D 3D AR VR
Applications
CyArk [8] Y] Y] Y] Y] Y, Y, Y; Y;
SketchFab [9] \% \% Vv Vv V V
Inception [10] \% \% Vv V V
SketchUp 3D \% \% Vv Vv V
Warehouse [11]
The Panorama Palace \% \% Vv Vv Vv Vv Vv Vv
Museum [12]
AR Based Digital Vv Vv Vv Vv Vv Vv Vv Vv
Heritage Learning
Application
29
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2.6 Constructivism Approach

Constructivism is an approach to learning where people construct their own knowledge
instead of just passively perceiving the information [17]. People build their own
representations and integrate new information into theiepigting knowledge as they
experience the world and reflect upon those experiences. The constructivism approach
is important as it emphasizes student agency throughsieléd exploration, reflection

and evaluation. It promotes student agency and helps the students to developdadvan
skills such as critical thinking, analysis, evaluation and creation. This approach also
encourages the students reflect and evaluate their own work so that they can identify
intermediary skills to acquire based on their own needs. The constructivisoaealp

can be applied on the student by asking the students to construct their own definitions.
The students will be provided with materials that allow them to build and illustrate their
own definitions and concepts. Next, the students can also dravoWreiconnections
between their proposed concepts so that they can build expansive mental models that
prompt them to questions and think out of the box. Furthermore, the students are also
encouraged to reflect on their own progress to identify the skilsléoi so that they

can improve themselves. Students should be provided with time and space to be aware

of their own knowledge and thinking so that their ownership increases [18].
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2.7 User Requirements Gathering

2.7.1 Survey Questionnaire

The user requirements gathering is conducted through a survey questionnaire. The
purpose of this user requirements gathering is to gain insight on identification of user
preference in developing an AR Based Heritage Learning Application of their preferred
chace. Survey guestionnaire is selected for user requirement gathering as it-is cost
efficient approach compared with a faoeface questionnaire that is required to be
delivered on site. Survey questionnaire also able to reach people quickly as it can be
distributed to the respondent easily through email or texting. Next, the survey
guestionnaire also provide scalability as the target audience can be literally anywhere
around the world. This is due to that the questionnaire can be distributed to the target
audience easily by sending them a link to the questionnaire through internet. It is
important to do user requirement gathering as the requirements are essential of any

project. The requirements act as the foundation which all the projects should be built

This survey questionnaiteok 1 week to be preparethere is a total of 25 questions

forthe questionnareh er e t he first 4 question is ask

information, followed by 7 multiple choice questions, 12 Likert scale quesaad 2
Openended question¥he questionnaire is beimstributedto the respondent through
Google Formwhere the link is being shared to the target audience through the internet
and social applicationsThere is 31 sample collected for this questiarenaithin 2

weeks and it took 3 days to complete the data analysis for the retrieve@idatata

is being analyzed and represented in the form of Pie Chart and Bar Chart which is shown

in the next sectiorThe sample of the questionnaire is attachefppendix.
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2.7.2 Data Collection and Analysis

= 18 - 27 years old

Figure 2.12: Pie Chart for age of respondents

There are 31 respondents for this survey. FronPieeChartwe can see thatll our

respondents are between the age df 28 years old.

32
Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER2

Gender

= Male = Female

Figure 2.13: Pie Chart for gender of respondents

The collected data as shown in the Pie Chart above illustrate that there is 58.1% of male
respondent among the 31 respondent and the rébeaf1.9% of the respondent is

female.
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Employment Status

Unemploye
3.2%

Employed
9.7%

= Student = Unemployed - Employed

Figure 2.14: Pie Chart for employment status of respondents

The Pie Chart from the employment status shows that most of the respondents are
student, which is 87.1% out of the 31 respondents. Next, there is 9.7% of the respondent

has been employed and 3.2% of the respondent is unemployed.
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AR Based Digital Heritage Learning Application
for historical studies ?

= Yes = No - Maybe

Figure 2.15: Pie Chart forrespondent that would use AR Based Digital Heritage

Learning Application for historical studies

From the Pie Chart above show that most of the respondent which is 45.2% of the
respondents would use the AR Based Digital Heritage Learningcagph again for
the historical study purposes and 41.9% of the respondents may use it and 12.9% of the

user do not want to use the application again.
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Visits historical site for educational purpose

= Anually = Semi-Anually = Monthly Never

Figure 2.16: Pie Chart forrespondent that visits historical site for educational

purpose

The evidence from the Pie Chart above shows that most of the respondents visits the
historical sites for educational purposes annually. Then 29% of the respondent visits
the historical sites for educational purposes samiuallyand29% of them never vits

to a historical site. There is only 9.7% of the respondent which visits the historical site

monthly.
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oter HHOW do you gather inforamtion Guicét?(sj Tours

3.2% ) )
Audio Guides
’ 3.2%
Printed

Brochures
6.5%

= Guided Tours = Audio Guides = Printed Brochures = Online Researchs Other

Figure 2.17: Pie Chart forhow respondent gather information

From the Pie Chart above shows that most of the respondents which is 80.6% of them
would use Online Research to gather information while visiting a historical site. There
is only 6.5% of the respondent whbooseghe Guided Tour method and the Printed
Brochures method to gather information. Next, there is another 3.2% of the respondent

who prefers Audio Guide and other information to gather the information.
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Features of Lesson Module
Stand Alon
6.5%

Adaptiv Consisten
3.2% N

SeltContained
3.2%

= Self-Contained = User Friendly = Adaptive Consistency = Stand Alone

Figure 2.18: Pie Chartforr e spondent 6s preferred featu

From the Pie Chart above shows that 77.4% of the respondent think that the Lesson
Module should be mainly focus on tbserfriendly feature. Next, there is only 9.7%

of the respondent thinks that we should focus on the consistency of the Lesson Module,
6.5% of the respondent thinks that the stand alone feature of the Lesson Module should
be focused on whereas there is 3.2% of the respondent think that we should focus on

both selfcontained feature and adaptive feature of the lesson module.
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Types of questions for Quiz Module

= True/False Questions = Multiple Choice Questions = Drag & Drop Questions

Figure 2.19: Pie Chartforr e spondent 6s preferred type
Module

From the Pie Chart above shows that most of the respondent think that multiple choice
guestions would be suitable for the quiz module which is 58.1% of them. Next, there is
32.3% d the respondent choses true or false questions and 9.7% of the respondent
choses drag and drag questions. There is no respondent that choses fill in the blank

guestions.
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Type of AR Presentation

= Location-based AR = Projection-based AR - Overlay AR

Figure 220: Pie Chartforr e spondent 6s preferred type

From the Pie Chart above shows that 67.7% of the respondent that wish to see L ocation
based AR, 19.4% of the respondents wish to see Projdmiged AR and 12.9% of the
respondents wish to see Overlay ARhere is no respondent who wish to see the

Contourbased AR.
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Can AR help ease the user on historical studies

16
14
12
10

o N A OO

Figure 2.21: Bar Chart for can AR help ease user on historical studies

From the Bar Chart above shows that most of the respondent agree that AR can help
ease to user ohistorical site studies which is 51.6% of them. Next, 32.3% of the
respondent strongly agree that AR can help ease to user on historical site studies

whereas 16.1% of them remain neutral.
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Can this application increase user interest on
historical site studies

16
14
12
10

O N A O

Figure 2.22: Bar Chart for can this application increase usenterest on historical

site studies

From the Bar Chart above shows that most of the respondent agree that this application
increase the usero6s interest on historicszé
29% of the respondent strongly agrees. TR2m6% of the respondent remain neutral

towards this statement.
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Importance to ensure future generations
maintain their interest towards historical studies

e e I e
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Figure 2.23: Bar Chart for importance to ensure future generations maintain their

interest towards historical studies

From the Bar Chart above shows that most of the respondent thinks that is important to
ensure future generations maintain their interest towards historical sitisssivhich

is 58.1% of them and 25.8% of them thinks that it is very important. 12.9% of the
respondent remain neutral to this statement and 3.2% of them think that this statement

iS not so important.
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Study of historical sites through textbooks can be
hard to understand

14
12
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1 2 3 4 5

o N b OO

Figure 2.24: Bar Chart for study of historical gies through textbooks can be hard
to understand

From the Bar Chart above shows that most of the respondent think that study of
historical sites through textbooks can be hard to understand which is 45.2% of them
and 12.9% of them thinks that it is very ¢aB8.7% of the respondent remain neutral

to this statement and 3.2% of them think that it is not so hard to study through textbook.
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Historical sites are hard to visualize
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Figure 2.25: Bar Chart for historical sites are hard to visualize
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The evidence of the Bar Chart above shows that afdlsé respondents which is 41.9%
of them remain neutral about that the historical sites are hard to visualize by referring
to the pictures provided in the textbook. 32.3% of the respondent think that it hard
whereas 22.6% of the respondent think it isyvieard. There is also 3.2% of the
respondent think that is easy to visualize the historical sites by referring to the pictures

provided in the textbook.
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Have you used AR Based Digital Heritage Learning
Application before ?

W

= Yes = NO

Figure 2.26: Pie Chart forrespondent that used AR Based Digital Heritage

Learning Application before

The Pie Chart above shows that there is 83.9% of the respondent never used any AR
Based Digital Heritage Learning Application before. There is only 16.1% of the

respondent that have experienced with AR Based Digital Heritage Learning
Application.
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Rate the ease of use of AR Based Digital Heritage
Learning Application

25
20
15

10

Figure 2.27: Bar Chart for ease of use of AR Based Digital Heritage Learning
Application

The Bar Chart above shows that most of the respondents which is 67.7% of them remain
neutral about the ease of use of the AR Based Digital Helitegeing Application

they used before. 19.4% of the respondent thinks that is easy to use the AR Based
Digital Heritage Learning Application and 6.5% of them think it is hard to use the
application. There is both 3.2% of the respondent who think thatRhBased Digital

Heritage Learning Application they used is very easy and very hard.
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Importance of access an accurate

information
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Figure 2.28: Bar Chart for importance of access an accurate information

The evidence from the Bar Chart above shows that 54.8% of the respondent think that
is very important to have access to accurate information while visitingigharical
sites whereas 25.8% of them think that is extremely important. 19.4% of the regponden

remain neutral towards this statement.
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Can this application provide a more immersive
and interactive experience

2 3 4 5

Figure 2.29: Bar Chart for can the application provide a more immersive and

e I
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interactive experience

The Bar Chart above shows that most of the respondents which is 48.4% of them agrees
that AR Basedigital Heritage Learning Application can provide a more immersive
and interactive experience compared to traditional methods of historical sites study and
25.8% of strongly agrees. Next, there is 22.6% of the respondent remains neutral toward
the statemdarand 3.2 % of the respondent disagree with the statement.
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Would you study historical site using AR Based
Digital Heritage Learning Application
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Figure 2.30: Bar Chart for would respondent study historical site using AR Based

Digital Heritage Learning Application

The Bar Chart above shows that most of the respondent will most likely the
historical site using the AR Based Digital Heritage Learning Application. There is 19.4%
of the respondent that are both very likely to use AR Based Digital Heritage Learning
Application for historical studieandthe respondent that remain neutral. Then, there is
both 3.2% of the respondent thinks that they would be unlikely and very unlikely to use

AR Based Digital Heritage Learning Application for historical studies.
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Can Virtual Tour Module improve user's
experience ?

2 3 4 5

Figure 2.31: Bar Chartforcan Virtual Tour Modul eexgememce ove UsS
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The evidence of the Bar Chart above shows that 45.2% of the respondent agrees that
Virtual Tour Modul e can i mprove the wuser
Heritage Learning Application and 29% of them strgnghgrees. 19.4% of the
respondent remain neutral toward this statement and 6.5% of them disagree with the

statement.
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Can Interactive Map Module attract user's
interest in learning historical site
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Figure 232: Bar Chartforc an | nteractive Map Modul e at
learning historical site

The Bar Chart abov&ows that there is 54.8% of the respondents agree that Interactive

Map Module for AR Based Digital Heritage Learning Application could help attract

the userds interest in | earning historica
is 9.7% off therespondent remain neutral toward this statement and 6.5% of the

disagree about the statement.
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Rate the ease of use of AR Based Digital Heritage
Learning Application
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Figure 2.33: Bar Chart for ease of use of AR Based Digital Heritage Learning

Application

The Bar Chart above shows most of the respondent which is 4X1.8%no remain
neutral about the AR Based Digital Heritage Learning Application that they have used
before. 38.7% of the respondents think that is easy to use the AR Based Digital Heritage
Learning Application they used before and 6.5% of them think itweaseasy. Next,

9.7% of the respondent think it is hard to use the AR Based Digital Heritage Learning

Application they used before and 3.2% of the respondent think it was very hard.
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Suggestion to improve the AR Based Digtial Heritage
Learning Application
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Figure 2.34: Bar Chart for suggestion to improve AR Based Digital Hege
Learning Application

The Bar Chart above shows that 41.9% of the respondents do not provide any
suggestions for to improve the AR Based Digital Heritage Learning Application that
they have used before. Next, there is 19.5% of the respondent thinthéhaser
friendliness of the application should be improved. Then, 12.9% of the respondent think
that the interactivity of the application should be improved. 6.5% of the respondent
think that the accuracy of the provided information need to be impnotiedeas the

other 3.2% think that the application should be integrated with deep learning feature.
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Suggestion to improve the AR Based Digital Heritage Learning
Application for historical site studies
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Figure 2.35: Bar Chart for suggestion to improve AR Based Digital Heritage
Learning Application for historical site studies

The Bar Chart above showsaththere is 41.9% of the respondent do not have any
suggestion to improve the AR Based Digital Heritage Learning Application for
historical site studies. Then, there is 19.3% of the respondents think that accuracy of
the information provided by the appltean should be more accurate in bring out the
respective information. Next, 16.1% if the respondents think that user friendliness of
the application need to be improvised to provide user a better user experience. Then,
9.7% of the user think that the apaltion needs to be produce with a more interactive
user interface to attract more user to use the application. Lastly, there is 6.5% of the
user which thinks that the AR system of the application should be optimized and

another 6.5% of the respondent hatteer suggestions.
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2.7.3 Discussion

From the survey we can see that this survey might only reflect the thoughts of those
between age 1827 years old. This might cause the survey to have limited scope as all

our respondent are from the same age group. Moreover, most of the respondgnts rarel
visits the historical sites for educational purpose. They would prefer to gather the
required information by doing online research instead of visiting the historical sites
themselves. Next, most of the respondents agree that AR Based Digital Heritage
Learning Application can ease the user in studying historical site. They also agree that
this application can increase usero6s inte
of the respondent think that it is very important to ensure that the futuesagiens

maintain their interest towards historical studies. They also think that historical sites

can be hard to understand through textbooks.

However, from the survey we can see that most of the respondent is not familiar or do

not have any experienedth the AR Based Digital Heritage Learning Application as

we can see most of them remain neutral when they were as to rate the ease of use of the
AR Based Digital Heritage Learning Applic
to that most of the respdent do not have any suggestions towards improvement for

AR Based Digital Heritage Learning Application that they used before as they do not

have any experience with the application. Most of the respondent agree that AR Based
Digital Heritage Learning Pplication cab provide user a more immersive and
interactive experience compared to the traditional methods of historical sites study and

they would also likely use the AR Based Digital Heritage Learning Application for a

historical sites study.

In a nutshell, this AR Based Digital Heritage Learning Application is built to raise the
peopl ebs awareness towards AR and attract
sites by providing another option of studying the historical Sihis application aims

to ensure that people maintain their interest toward the historical site studies.
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Chapter 3 Methodology and System Design

3.1 Overview

In this Chapter the author is going to discuss alieaitsystem requirement for the
project development. The software requirement and hardware requirement for this
project are shown in the form of table. The author will also discuss about the
methodology that he is going to use for this project which is the ADDIE model, and
each phase dhe ADDIE model will be discussed as in what the author is going to do

in the respective phases of ADDIE model.

3.2System Requirements
3.2.1Software Requiremens

Table 3.1:Table of Software Requirements

Multimedia Elements RecommendedSoftware
Text Microsoft Word, Window Notepad
Image / Graphic Adobe Photoshop, Adobe lllustrator, CoreIDRAY
Audio Audacity, AudioDirector 365, AVS Audio Editor
Video Filmora, Animaker, Coral VideoStudio
Animation 2D OpenToonz, TupiTube, Syfig

3D Blender, Autodesk 3ds Max

Authoring Tools Unity
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3.2.2Hardware Requirements

Table 3.2: Table of Hardware Requirements

Components

Minimum Requirement

Optimum Requirement

Operating System

Window 10 (64bit)

Window 11 (64bit)

RAM Size 8GBRAM 16GB RAM
Processor Intel Core i510300H Intel Core i#10870H
Free Disk Space 4GB 16GB

Graphic Card

NVIDIA GeForce GTX
1650Ti, 4GB GDDR6

NVIDIA GeForce RTX
3060, 6GB GDDR6

3.3ADDIE Model

The AR based Digital Heritage Learning Application for Lenggong Valley using the

Constructivism Approach project will apply the ADDIE Instructional Design (ID)

method as the methodology. The ADDIE model is the generic process traditionally used

by instructonal designers and training developers [14]. This process helps the

instructional designers and training developers to plan and create effective learning

experiences [15]. ADDIE stands for Analyze, Design, Develop, Implement, and

Evaluate. The sequenceeatdonot impose a strictly linear progression through the steps.

Educators and instructional designers alike have used the ADDIE Instructional Design

method as a framework in designing and developing educational and training programs

for many years now. This due to that educators, instructional designers and training

developers find this approach very useful as it has stages that is being clearly defined

and facilitate the implementation of effective training tools. The ADDIE Model has

found wide acceptarcand uses as an ID model [13].
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revision — Analyze revision

A
.
[Implement]< --------- » Evaluation |«¢—- »[ Design ]
A
¢
revision [Deve|0pment]<—revision

Figure 3.1: Phases of ADDIE Mode[13]
3.3.1Analysis

The analysis phase undergoes a complete analysis of the instructional goal and
objectives [13]. The instructional problem is also clarified in the analysis phase [14].
This phase ensures that the program matches the level of skill and intelligencetthat eac
participant shows. This ensures that their knowledge will not be duplicated so that they
focus on the topics and lessons that the participant have yet to explore and study. In this
phase, the instructaandistinguish between what the student alreadywshand what

they should know after completing the course [13].

Activities:

In this phase, the proposal of the project is prepared. We need to define the problem
statement, and project objectivasdidentify our target audience for this project. Next,
we will do research on a similar existing system and a comparison of the strength and
weaknesses of the existing system will also be done. Then, the similar existing reviewed
system will also be compatevith the proposed system. Furthermore, we will identify

the required tools and technologies that are needed in the project.
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3.3.2Design

The design phase determines all the goals, tools that are required to gauge performance,
various tests, subject mattanalysis, planning and resources [13]. This phase deals

with learning objectives, content, subject matter analysis, exercise, lesson planning,
assessment instruments used and media selection [14]. In the design phase, it is
important to be specific argystematic to develop a logical and orderly approach [16].

This is because the approach is for the process of identification, development and
evaluation of planned strategies that foc
[13].

Activities:

In this phase, the architecture design, use case diagram, and diagram derivation will be

planned to show how the system works.

3.3.3Development

The development phase starts with the production and testing of the methodology being
used in the project [13The developers create and assemble the content assets from the
data collected in the design phase [14]. The system analysts are responsible in
collaborate and integrate different modes of technology whereas the system testers will
work on the differenprocedures to identify errors and improvise the process [16]. The
information collected from the previous two phases will be used to create a program
that will relay what needs to be taught to the participant. The development phase is
mainly about puttinghe planning and brainstorming from the previous two phases into

action. Hence, these phases involve creating and testing of the learning outcomes [13].
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Activities:

In this phase, coding will be done to develop the system. The 5 proposed modules of
the system will also be developed during the development phase. The 3D model of
Lenggong Valley will be designed in this phase. Then, the system will be tested to

identify any possible errors and improve the outcomes.

3.3.4Implementation

The implementation phase refers to the continuous modification of the program to
ensure maximum efficiency and that positive result are obtained [13]. This phase
requires the transforation of the plan into action [16]. The IDs will strive to redesign,
update, and edit the course curriculum, learning outcomes, method of delivery, and
testing procedures to ensure that it can be delivered effectively [14]. The IDs and
students work handhihand to train on new tools so that the design can be evaluated
continuously for further improvement. This phase provides much feedback from both
IDs and participants, which allows them to be learned and addressed [13].

Activities:

In this phase, it willnvolve the physical implementation of the system according to the
proposed modules. The produced system will undergo redesign, update, edit and testing
procedures to ensure it can be delivered effectively. The produced system will be
delivered to the tget user to test and review. The feedback from the target user will be

collected and analyzed.
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3.3.5Evaluation

The evaluation phase is the last stage of the ADDIE method. The Evaluation phase
gathers important information to see if the project requires further improvising [15].
This is the stage where the project is subjected to final testing regarding what, how,
why, and when of the things that were accomplished or not accomplished in the entire
project [13]. This phase includes two parts which are Formative and Summative.
Formative evaluation happens in each stage of the ADDIE process while the students
and ID areconducting the study. Summative evaluation consists of tests designed for
items and provides feedback from the user which happens at the end of the project [14].
The main purpose of the evaluation phase is to determine whether the goals have been
met andto establish the requirement in moving forwéodurther the efficiency and

success rate of the project [13].

Activities:

In this phase, the effectiveness of the project will be evaluated. The method to
implement data collection and the system to analyzéeedback of the target user will
be determined. The people whkanreceive the final output and also the person to

prepare the report on the results of the evaluation will also be decided.
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3.4 System Flow Diagram

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR

— Lesson Module < »  Histerical Knowledge
Drag and Drop
—» Quiz Module
Multiple Choice Questions

Main Screen » Main Menu - » AR Module < » 3D Model

— Virtual Tour Module < » 30 Space

L—» Interactive Map Module |« 2 Pin Point Data

Figure 3.2: System Flow Diagram
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3.5 Storyboarding

Storyboard for Main Screen

Storyboard No: 1
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

Figure 3.3: Storyboard for Main Screen
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Table 3.3: Storyboard Description for Main Screen

Descriptions

Flow Diagram

Anl: B1, G1, An2 will appear on the screen.

An2: A 3D Model ammation appear on the screen.

B1: Graphic element zerve a8 button, it can be clicked
znd proceed to the next frame.

G1: Background pieture.

Aul: Backpround music of the software.

W

Display, B1, G1, An1,
An2, Aui

Click On
Button

Show the frame the
user clicked

Bachelor ofComputer SciencéHonourg
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Storyboard for Main Menu
Storyboard No: 2
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

@ An3
Lenggong Valley

Interactive Map

Virtual Tour

Figure 3.4: Storyboard for Main Menu
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Table 3.4: Storyboard Description for Main Menu

Descriptions

Flow Diagram

And: B2, B2 B4, B5, B6, BT, G1, Au1 will appear
on the screen.

T1: Text element that serve the purpese to show the fitle.

B2: Graphic element serve as button, 1t can be clicked
and proceed to the previcus page. (Back)

B3: Graphic element serve as button, it can be clicked
and proceed to the next page. (Lesson Module)

B4: Graphic element serve zs button, it can be clicked
and proceed to the next page. (Quiz Module)

BS5: Graphic element zerve a8 button, it can be clicked
znd proceed to the next page. (AR Module)

Bé6: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Virtual Tour Module)

BT: Graphic element zerve as button, 1t can be clicked
and proceed to the next page. (Interactive Map Module)

G1: Background picture.

Aul: Background music of the software.

W

Display, An3, T1, B2, B3
B4, B5, B6, BY, G1, Aut

Click On

Button

Show the frame the
user clicked
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Storyboard for Lesson Module
Storyboard No: 3
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

F Lesson

Lesson 2

1

B8
10

Figure 3.5: Storyboard for Lesson Module
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Table 3.5: Storyboard Description for Lesson Module

Descriptions Flow Diagram

And: B2, B8, B9, B10, T2, G1, Au1 will appear on
the screen.

T2: Text element that serve the purpese to show the fitle.

B2: Graphic element serve as button, 1t can be clicked
and proceed to the previcus page. (Back)

Display, And. T2, B1, B2, B3 B4, BS,
B6, B7, B&, B9, B10, B11, G1, Aut
B3: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Lesson 1)

BY: Graphic element serve as button, 1t can be clicked
and proceed to the next page. (Leszon 2)

B10: Graphic element serve zs button, it can be clicked
znd proceed to the next page. (Lesson 3)

B11: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Leszon 4)

G1: Background picture.

Show the frame the

Anl: Background music of the software. user clicked
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Storyboard for Quiz Module
Storyboard No: 4
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

Quiz

Figure 3.6: Storyboard for Quiz Module
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Table 3.6: Storyboard Description for Quiz Module

Descriptions Flow Diagram

An%: B2, B12 B13, T3, G1, Au1 will appear on the
SCTEEN.

T3: Text element that serve the purpese to show the fitle.

B2: Graphic element serve as button, 1t can be clicked Y
and proceed to the previcus page. (Back)

Display, AnS, T3, B2, B12, B13, G1,
B12: Graphic element serve zs button, it can be clicked Aul
and proceed to the next page. (Quiz 1)

B13: Graphic element serve as button, it can be chcked

znd proceed to the next page. (Quiz 2)

G1: Background picture.

Click On
Button
Aul: Background music of the software.

Show the frame the
user clicked
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Storyboard for AR Module
Storyboard No: 5
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

m i AR Module

Perak Man

Lenggong Valley

Figure 3.7: Storyboard for AR Module
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Table 3.7: Storyboard Description for AR Module

Descriptions

Flow Diagram

An6: B2, B14, B15, T4, G1, Au1 will appear on the
SCTEEN.

B2: Graphic element serve as button, 1t can be clicked
and proceed to the previcus page. (Back)

B14: Graphic element serve zs button, it can be clicked
znd proceed to the next page. (Lenggong Valley)

B15: Graphic element serve as button, 1t can be chcked
and proceed to the next frame. (Perak Man)

G1: Background picture.

Aul: Background music of the software.

T4: Text element that serve the purpese to show the fitle.

W

Display, Ang, T4, B2,
B14, B15, G1, Aui

Click On
Button

Show the frame the
user clicked

Bachelor ofComputer SciencéHonourg
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Storyboard for Virtual Tour Module

Storyboard No: 6
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

Figure 3.8: Storyboard for Virtual Tour Module
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Table 3.8: Storyboard Description for Virtual Tour Module

Descriptions

Flow Diagram

AnT: B2, B16, B17, B18, B19 T5, G1, Au1 will
zppear on the screen.

T5: Text element that serve the purpese to show the fitle.

B2: Graphic element serve as button, 1t can be clicked
and proceed to the previcus page. (Back)

B16: Graphic slement serve as button, it can be clicked
and proceed to the next page. (Area 1)

B1T: Graphic element serve as button, 1t can be chcked
znd proceed to the next page. (Area 2)

B18: Graphic element serve as button, it can be clicked
and proceed to the next page. (Area 3)

B19: Graphic element serve as button, it can be chcked
znd proceed to the next frame. (Area 4)

G1: Background picture.

Aul: Background music of the software.

W

Display, AnT, Th, B2,
B16, B17, B18, B19, G1,
Aui

—

Click On
Button

Show the frame the
user clicked
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Storyboard for Interactive Map Module

Storyboard No: 7
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

Figure 3.9: Storyboard for Interactive Map Module
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Table 3.9: Storyboard Description for Interactive Map Module

Descriptions

Flow Diagram

AnS: B2, B20, B21, B22, B23, B24, B25, B2§, G1,
Au1 will appear on the screen.

B2: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Back)

B20: Graphic element serve as button, it can be chcked
and proceed to the next page. (Location 1)

B21: Graphic element serve zs button, it can be clicked
and proceed to the next page. (Location 2)

B22: Graphic element serve as button, it can be chcked
znd proceed to the next page. (Location 3)

B23: Graphic element serve zs button, it can be clicked
znd proceed to the next page. (Location 4)

B24: Graphic element serve as button, it can be chcked
znd proceed to the next page. (Location 3)

B25: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Location 6)

B26: Graphic element serve as button, it can be chcked
znd proceed to the next page. (Location T)

G1: Background picture.

Aul: Background music of the software.

Display, Ang, B2, B20, B21, B22,
B23, B24, B25, B26, G1., Aul

Click On
Button

Show the frame the
user clicked

Bachelor ofComputer SciencéHonourg
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Storyboard for LessonModule
Storyboard No: 8
Text(T), Graphics(G), Audio(Au), Video(V), Animation(An), Button(B)

@ m m ﬂ Lesson 1 >

DEE

4 D> bl

Figure 3.10: Storyboard for Lesson Module
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Table 3.10: Storyboard Description for Lesson Module

Descriptions Flow Diagram

An9: B2, B27, B28, B29, B30, B31, B32, B33, (31,
V1, Au1 will appear on the screen.

B2: Graphic element serve az button, it can be clicked
znd proceed to the next page. (Back)

B33: Graphic element serve as button, it can be clicked
znd play the video. (Play)

B23: Graphic element serve as button, it can be chcked
znd proceed to the next video. (Forward) Display, Ang, B2, B27, B28, B29,
B30, B31, B32. B33, G1, V1. Aul

B29: Graphic element serve as button, it can be chcked
and proceed to the previous video. (Previous)

B30: Graphic element serve as button, it can be clicked
znd make the video full screen. (Full Screen)

B31: Graphic element serve as button, it can be clicked
znd open the settings. (Settings)

B32: Graphic element serve as button, it can be chcked
znd open the volume bar (Volume)

B33: Graphic element serve as button, it can be chicked
znd proceed to the next page. (Next) Show the frame the
user clicked

G1: Background picture.

V1: Video of the lezzon.

Anl: Background music of the software.
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Storyboard for Quiz Module
Storyboard No: 9
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

@ Quiz 1
-
.

‘|Questions

Drag Source 1

Drag Source 2

Drag Target

Drag Source 3

Drag Source 4

1710 Ti14

Figure 3.11: Storyboard for Quiz Module
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Table 3.11: Storyboard Description for Quiz Module

Descriptions Flow Diagram

Anl0: B2, T7, T10. T14, G1, G2, G3, G4, G5,G6
Au1 will appear on the screen.

B2: Graphic element serve az button, it can be clicked
znd proceed to the next page. (Back)

B33: Graphic element serve as button, it can be clicked
and proceed to the next or previous questions. (NextPrevious)

T7: Text element that serve the purpose to show the title. Display Ang, B2, B33, T7, T10. T14,
G1, G2, G3, G4, G5,G6, Aul

T10: Text element that serve the purpose to show the
questions.

T14: Text element that serve the purpose to show the
question numkber.

G1: Background picture.

G2: Drag source 1.

G3: Drag source 2.

G4: Drag source 3. Show the frame the
user clicked

G3: Drag source 4.

G#: Drag Target.

Anl: Background music of the software. v
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Storyboard for Quiz Module
Storyboard No: 10
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

@ Quiz 1
-
> .

|Questions

e
B. Option 2

C. Option 3 B37
D. Option 4 B38

310 T4

Figure 3.12: Storyboard for Quiz Module
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Table 3.12: Storyboard Description for Quiz Module

Descriptions Flow Diagram

Anll: B2, B33, B35, B36, B37, B33, T7, T10. T14,
G1, Au1 will appezr on the screen.

B2: Graphic element serve az button, it can be clicked
znd proceed to the next page. (Back)

B33: Graphic element serve as button, it can be clicked
and proceed to the next or previous questions. (NextPrevious)

B35: Graphic element serve as button, it can be chcked ) )
to select the particular option (Option 1) Display AnT1, B2, B33, B35, B36,
: B37, B38, T7, T10. T14, G1, Aul

B36: Graphic element serve as button, it can be chcked
to select the particular optien (Option 2)

B37: Graphic element serve as button, it can be clicked
to select the particular optien (Option 3)

B38: Graphic element serve as button, it can be clicked
to select the particular option (Option 4)

T7: Text element that serve the purpose to show the fitle.

T10: Text element that zerve the purpose to show the
questions. Show the frame the
user clicked

T14: Text element that serve the purpose to show the
question numkber.

G1: Background picture.

Aul: Background music of the software.
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Storyboard for AR Module
Storyboard No: 11
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

@ F Perak Man

- -
K N

Figure 3.13: Storyboard for AR Module
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Table 3.13: Storyboard Description for AR Module

Descriptions Flow Diagram

Anll: B2, T8, G1, An13, Aul will appear on the screen.

Anl3¥: A 3D Model animation appear on the screen.

B2: Graphic element serve zs button, it can be clicked
znd proceed to the next page. (Back)

G1: Background picture. Display B2, T8, G1, An12, An13,
Aut

Aul: Background music of the software.

Show the frame the
user clicked
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Storyboard for Virtual Tour Module
Storyboard No: 12
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

o
K N

Figure 3.14: Storyboard for Virtual Tour Module
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Table 3.14: Storyboard Description for Virtual Tour Module

Descriptions

Flow Diagram

Anl4: B2, B33, T9, G1, An15, Aut will appear
on the screen.

AnlS: A 5D virtual tour animation appear on the screen.

B2: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Back)

B33: Graphic element serve as button, it can be clicked
and proceed to the next or previous questions. (Next/Previous)

G1: Background picture.

Anul: Background music of the software.

Display B2, B33, T8, G1, An14,
An15, Aul

Click On
Button

Show the frame the
user clicked

Bachelor ofComputer SciencéHonourg
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Storyboard for Interactive Map Module
Storyboard No: 13
Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)

Location 7 q

B39
Teleport

Figure 3.15: Storyboard for Interactive Map Module
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Table 3.15: Storyboard Description for Interactive Map Module

Descriptions Flow Diagram

Anlé: B2, B26, B39, T12, T13, G1, Au1 will appear
on the screen.

B2: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Back)

B26: Graphic element serve as button, it can be clicked
znd proceed to the next page. (Location T) Y

Display An18, B2, B26, B39, T12,

B39: Graphic element serve as button, it can be chcked T13. G1 Aui

znd proceed to the next page. (Teleport)

T12: Text element that zerve the purpose to show the
zelected location.

T13: Text element that serve the purpose to show the
description of the selected location.

G1: Background picture.

Anl: Background music of the software.

Show the frame the
user clicked
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3.6 Project Planning

3.6.1 Project 1

YEAR

2023

MONTH

Jan

February

March

April

May

WEEK

2

3

4

10

11

12

13

14

Date

Tasks

1.0 Analysis

Performing

Literature Revie

Identify Problem

Statement

30"

3 1st

1st

5th

6th

120

130

19"

20"

26"

27

28"

1St

5th

6th

120

13" 20"

19" | 26"

27"

3 1St

1st

2nd

3rd

9th

10"

16"

17"

23

24

30"

1st

7lh

Identify Project

Objectives

Identify Project
Scope

Identify
Methodology

Identify
Development
Tools

2.0 Design

Identify
Architecture

Design

Draw Use Case
Diagram

Performing
Diagram

Derivation
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3.6.2 Project 2

YEAR 2023

MONTH June July August September
WEEK 1 2 3|3 4 5 6 7 88 9 10 11 12|12 13| 14
Date 120 19h 260 | 1St 39 10" 17" 240 st 7 1g4h 218t 28| ast 4t |11

T e e e I 1< i [ R I T T A

Tasks 1gh 25 3gh | 2nd g 1@ 239 30N 6" 13" 20" 270 31| 3d 100 | 17"
3.0

Development

Develop First
Module

Develop

Second Module

Develop Third
Module

Develop Fourth
Module

Develop Fifth
Module

Integrate
Module

4.0

Implementation

Test system
functionalities

Deliver system
to target users

Collect analyze
feedbacks formr

target users

5.0 Evaluation
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Evaluate
project
effectiveness

Determine

analyzation

method

Produce report:
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CHAPTER 4

Chapter 4 Development

4.1 Overview

In this Chapter the author is going to discuss alleeitdevelopment process of the
project. The development process of the project is shown with some screenshots of the
content interface of each module of the software. The author will discuss about each
module that has been developed for the project andim®wodule has been designed

using a specific software.

4.2 Development Process
4.2.1 Lesson Module

The diagram for the lesson module is created using Canva which is an online graphic
design tool. The Canva can be use to create social media postsigir@ss, posters,

videos, logos and more.

Create Lesson Module Diagram

Choose a desired design for the diagram.
= Canva  vesignspotightv  Businessv  Educationv  Plansandpricing v Learn v 2 & 0 m @:'

@ e . What will you design today?

Try Canva for Teams

© 0 000O0O0O0
@ Foryou Docs Whiteboards  Prosentations  Social media Videas Printproducts  Websites
Template >
& erand You might want to try...
pps >
o] i o X
Design @
oot 2 ooy >
—y L h %
' R == B .

Doc Whiteboard Presentation (16:9) Poster (Landscape -59.4 ... Graph (Unlimited) Infographic Video Instagram P

LENGGONG VALLEY

Figure 4.1 Screenshot of Canvas
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Edit the elements of the template to add in the information about the respective

lesson.

File @ Resize S | @ Blue Minimalist Linear Circular Diagram w TryCavaforTeams BL + il U

s ©animate  Position X P @

& Brown Minimalist Linear Char... IR v |L=[ra0i| #

4 + Bones exhibited strong mole chorocterstics
* Shared choractonincs of an austrocmelanesod

+ Add page @

% Notes Page1/1 ° % 88 @

Figure 4.2 Screenshot of Edit Templates

Upload a desired image to be set as the background of the template.

Blue Minimalist Linear Circular Diagram % TryCanvaforteams BL + 4l [Fuicer

« Bones exhibited strong mole
* Snara choroctensncs of an auecr:

+ Add page @

Page1/1 L] % 88 2 @

Figure 4.3 Screenshot of Choosing Background
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Drag and drop the image into the tempkatel adjust the image to fit the size of the

template

Blue Minimalist Linear Circular Diagram « TryCanvaforTeams BL + I U

Editphoto Fip () = OAnimate  Posion ¥ P @D

+ Add page @

7 Notes Page1/1 L] ™ 8 20

Figure 4.4 Screenshot of Drag and Drop Image into Template

Click fAiSend to backo to set the image as

Blue Minimalist Linear Circular Diagram % TryCanvaforTeams BL + .l

T — sl R el

Upload files

Record yourself

ge1/1 . % 8 S @

Figure 4.5 Screenshot of Send Image to Back
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The theme color of the diagram is set according to the background color.

< Home File # Resize Lol = & Blue Minimalist Linear Circular Diagram % TryCanvaforteams BL + I oy
o © Qshae D = mutpletors. v - s/ A B I UGS aA =i Il s Omimae Posion ¥ P B

(® Document colors

al | ||

+ Add your brand colors

G Photo colors

o man lived about 11,000
@ Default colors years ogo in Lenggong
Valley district of Hubt Perak
. . . . . 4 R
* Shared choroctensecs of on austlomelonesod
... Goup (@ @ - @
1 5 7 Notes Page1/1 L] 7% 83 L @

Figure 4.6 Screenshot oChanging Theme Color

The transparency of the image is set to 50%

Blue Minimalist Linear Circular Diagram

@ ® ¢

years ago in Lenggong
Valley district of Hulu Perak

 Notes Page1/1 . % 8BS0

Figure 4.7 Screenshot oAdjusting Transparency
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Save the diagram as PNG image.

Blue Minimalist Linear Circular Diagram w TryCanvaforTeams BL + il
|||||||||||||| ® = Onnimae posion ¥ P @A < Download
ype
[8nc cmm |
save download setting
[C—
©g - P
*
7 Page1/1 ° %% 88 . @

Figure 4.8 Screenshot oBave Diagram

Create Lessonl

Next, open the Unitgoftware.

Create a folder in Scene for Lesson Module.

AR BASED DIGITAL HERITAGE LEARNING

APPLICATION FOR LENGGONG VALLEY USING |&
CONSTRUCTIVSM APPROACH

e

B ETT QR fo—

Figure 4.9 Screenshot oCreate NewFolder for Lesson Module
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Drag and drop the images of the lesson diagram into Lesson Module folder.

Figure 4.10 Screenshot oDrag and Drop Images

Create a new scene for Lessonl.

ERITAGE LEARNING |
IGGONG VALLEY USING

5N APPROACH

Scene Template

ition Reference

Scene Template Pipeline
Prefab

-
o
it
-
-
-
-
i For
e
-
™

Figure 4.11 Screenshot oCreate New Scene for Lessonl
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Right click on Canvas, select Ul > Image to create an image element.

@ Final 3211 Personal® <OT1> - a8 x

Copy

Rensme
Duplicate
Desete

Select Children

Figure 4.12 Screenshot ofCreate Image Element

Drag the diagram image into the Sourcedmaf the Image created.

Figure 4.13 Screenshot oDrag and Drop Image into the Source Image
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CHAPTER 4

Right click on Canvas, select Ul > TaxTextMeshPro to create a text element for
title.

image
Text - TextMeshPro
Raw Image

Panel

Toggle

Shder

QB TRR TR

Figure 4.14 Screenshot oCreate Text TextMeshPro

Edit the Teat Input to set the title of the content interface.

Lesson 1

AR TRRTRR TR

Figure 4.15 Screenshot oEdit Text Input
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CHAPTER 4

Adjust the position of the Title.

TR

Lesson 1

Figure 4.16 Screenshot oAdjust Title Position

Right click on Canvas, select Ul > ButtefiextMeshPro to create a Back Button.

Lesson 1

2D RRTRR

Figure 4.17 Screenshot oCreate Button- TextMeshPro
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CHAPTER 4

Adjust the position of the button and set the button width to 160 and height to 60.

oo

Lesson 1

Figure 4.18 Screenshot oAdjust Button Position

Right click on Canvas, select Create Empty Game Object and name as Lessonl.

Lesson 1

BYR PR QR =RR

Figure 4.19 Screenshot oCreate Empty Game Object
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CHAPTER 4

Drag the Back Button into Lessonl Game Obiject.

TR

Lesson 1

BB TRATRATRR

Figure 4.20 Screenshot oDrag andDrop Back Button

Remove Text(TMP) in the Back Button section to remove the default Ul for the
button.

Lesson 1

C BARA TR TRR TR

Figure 4.21 Screenshot oRemove Text(TMP) in Back Button
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CHAPTER 4

Create a Ul folder in Assets > TestMeshPro > Sprites.

oo

Lesson 1

Figure 4.22 Screenshot oCreate U Folder

Drag all prepared Ul buttons into the Ul folder into Unity.

Lesson 1
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Figure 4.23 Screenshot oDrag and Drop Ul buttons
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CHAPTER 4

Drag and drop the Ul of Back Button into the Source image of the button.

TR

Lesson 1

ERREEN REEEE

Figure 4.24 Screenshot oDrag and Drop Ul ofBack Button into Source Image

Right click select Create > C# Script to create a new C# Script and name it as Lessonl
in Lesson Module folder.

Scene Template Pipeline
Prefab

Updste UXML Schema

Open C# Proje:

Figure 4.25 Screenshot oCreate New C# Script
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CHAPTER 4

Drag and Drop the Lessonl Module to Lessonl GameObject.

BB TRATRRTRR

Figure 4.26 Screenshot oDrag and Drop Lessonl

Code the Lessonl Script to create a Back function.

Figure 4.27 Screenshot ofCode for Lessonl
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CHAPTER 4

Select the Back Button, Add an OnClick function and Drag and Drop the Lessonl
Game Object into the Object pEn

LRI

Lesson 1

- BB RRRRTRR

¥
ERREEN RERERC o

Figure 4.28 Screenshot oDrag and Drop Lessonl into the Object panel

Next, select Lessonl in the function panel, then Back() function.

@ Final Vear roject - LessonT - Windows, Mac, Linu - Urity 202132111 Bersonal® <OK11> - 8 x
nent

Lesson 1

Figure 4.29 Screenshot ofetting Up Back Function
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CHAPTER 4

Figure 4.30 Content Interface for Lesson Module

The figure above shows the development of the Lesson Module interface. The module
incorporates visually engaging diagrams and image to convey knowledge on specific
topics relate to Lenggong Valley. It not only informs but also captivates users with rich
visuals. A Back button offers usg&rendly navigation, allowing the users to return to

the Lesson Module Menu anytime they want. There are total of four lessons provided
to the users offering the users a substantial wealth of interesting facts and insight a

Lenggong Valley.
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