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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 of the user in the 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 aims to allow 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. The novelty 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 location within Lenggong Valley. The developed software is 

tested using System Usability Scale (SUS) and the Post-Study System Usability Questionnaire 

(PSSUQ). The test is carried out to test the target audienceôs overall satisfaction towards the 

system. The average 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 system requires more improvement to increase the system usability.  
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1 
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Chapter 1 Project Background  

1.1 Introduction  

 

Lenggong Valley is located in Perak. Lenggong Valley 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 archaeological findings in Lenggong 

was the Perak Man. The name óPerak Manô was given to the skeletal remains of a man 

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 called Gua Gunung 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 Lenggong 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 students to study the knowledge of the historical sites through visual learning 

instead of traditional learning styles. Visual learning can develop the studentôs interest 

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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1.2 Background  

 

The project focuses on developing an AR-based digital heritage learning application 

for Lenggong Valley, which 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 interest in 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 learning about Lenggong Valleyôs rich history 

and cultural heritage. 

 

1.3 Problem Statements and Motivation 

 

Students are 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 because there are too many words and 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 imagine the whole 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 Historical Site 

Architectural visualization can be referred to as sketches, computational renderings, 

and drawings [3]. The design of the historical site can be challenging to visualize as the 

learning of history is a complex undertaking [4]. This is due to that when the 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 understanding the structure 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 widely used in different 

kind of fields. AR technology included two kinds of triggers which is GPS which is 

based on the location that provides the userôs location to the AR applications and a 

camera which is for complex image recognition that is carried out by current 

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 

developing 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 real-time 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 structure of the 

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 sensory to the user 

through a device such as a smartphone or smart glasses. It provides the user a seamless 

experience where digital information modifies the userôs view of the actual 

environment, this information is layered onto the device. AR manages to blend in the 

digital and three-dimensional (3D) components with an individualôs perception of the 

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 learning is 

more appealing to students than reading plain text. The AR based software for historical 

sites education will aid the education field in increasing the studentôs interest in learning 

historical knowledge. This is due to that the software changes the knowledge 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 effectiveness 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 historical 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 sites. This is due 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 

 

Figure 1.1: Project Scope 

 

1.5.1 Lesson 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 understands the historical 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 of the user of Lenggong Valley. 
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1.5.2 Quiz 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 

interactive 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 the level of 

understanding of the content of the user.   

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

1.5.3 AR 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 elements 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 short, the motif 

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 historical 

site through a 3D space. The tour module will guide the user to visit Lenggong Valley 

in a 3D Space. The user can view not only the structure of Lenggong Valley but also 

the surroundings of Lenggong Valley in the 3D space. The module consists of 

interactive features. For example, the user can navigate through the 3D spaces using 

the next and previous buttons and 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 

Lenggong Valley virtually.     
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1.5.5 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 user is able 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 and out and panning around 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 purpose of this project is to increase the studentôs 

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 module. The 

virtual tour module aims to allow the user to visit Lenggong Valley virtually. The 

studentôs interest in Lenggong Valley will increase as the visual information tends to 

attract more people compare to the text information. As not everyone is capable of went 

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 to the interactive 

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 the knowledge regarding 

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 imagining the 

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 studentôs interest in learning the historical sites by bringing the knowledge 

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. Visual studies such as 

AR also drive the studentôs motivation to learn as it helps the students to overcome 

boredom and finds the motivation to perform better. Visual metaphors and images can 

create strong impressions in students. This is because of that humanôs process visual 

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 them to improve their 

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 multi and the root media. ñMultiò is a short form of multiple, which 

means ñmanyò whereas Media is a means to distribute and represent information. 

Furthermore, multimedia is also defined as a form by using the computer system to 

present the combination the integration of multimedia elements which includes text, 

graphics, audio, video and animation that allow user to interact, navigate, create and 

communicate. Multimedia can be found in various forms of digital media, including 

websites, social 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. The linear multimedia is usually for display 

purpose with not much interaction or distraction from the audience. This 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 displayed. Linear multimedia is also 

known as passive multimedia 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 and publishing information to a group of people. 

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 interactions that allows users to 

actively engage with the content they are consuming. The 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 real-time. Interactivity 

empowers by the end users by allowing the user to control the content and the flow of 

information. The response of the computer depends on the response of the user. The 

purpose of the interactive multimedia is to encourage the participation and engagement, 

which can lead to a more memorable and effective learning experience [21]. 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 are several benefits of interactive multimedia in different fields, including 

education, marketing and training. The interactive multimedia improved the 

engagement and motivation of 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 multimedia provides learners a personalized learning 

experience as the learners are able to control their pace of training by providing 

feedback. Guidance, and support that is tailored to their needs and interests. Moreover, 

interactive multimedia can provide a real-world simulation. The interactive multimedia 

can simulate real-world 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 benefits, there 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. The interactive 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 develop, particularly for complex applications or 

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 and retain 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 learning experiences. 

It can be used to deliver online courses, eLearning modules, and simulations. For 

example, videos, animations, and simulations can be used to explain complex concepts 

or demonstrate a practical skill. Moreover, multimedia is used extensively in the 

entertainment industry, including the in movies, television shows, video games, and 

music. For examples, movies and TV shows use multimedia to create special effects 

and visual storytelling whereas video games use multimedia to create interactive and 

immersive experience for the players. Furthermore, multimedia is also used in 

marketing and advertising campaigns to create engaging and interactive content that 

can be used to attract and retain customers. For instance, video and animations can be 

used in social media campaigns to promote products and services. Last but not least, 

the multimedia can be used to enhance communication and collaboration in the various 

contexts including in business, healthcare, and social media. Interactive multimedia 

such as virtual reality can be used to create immersive and 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 different forms of media, including images, videos, 

audio, and interactive elements, has made history more accessible and engaging for 

learners of all ages. One of the earliest uses of multimedia in historical study was the 

introduction of the television documentary. Documentaries like ñThe World at Warò 

and ñCivilizationò allowed viewers to see and hear history in a way that had not been 

possible before. These documentaries paved the way for other forms of multimedia, 

including historical reenactments, virtual tours of historical sites, and digital archives. 

Multimedia has also enabled historians and researchers to analyze and interpret 

historical events in new ways. For instance, the use of Geography Information Systems 

(GIS) has allowed historians to map and analyze historical events and locations in a 

new and innovative ways [22]. 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 world. Moreover, multimedia has made history study more 

accessible and engaging for learners of all ages. Interactive multimedia, such as games 

and simulations, have made it possible for learners to experience historical events in a 

way that goes beyond reading about them 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 Comparison on Similar Multimedia  Applications  

2.5.1 CyArk  

 

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 technologies to the protection and appreciation of cultural heritage. CyArk aims 

to introduce new audiences to heritage through digital documentation and the 

development of location-based web, mobile, and immersive experiences that stimulate 

thought, conversation, and imagination. 

 

Figure 2.1: Screenshot of CyArk Home Page 

 

Historic sites are important for creating and establishing cultural and community 

identity, but they are frequently undiscovered or out of reach for many people. CyArk 

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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Figure 2.2: Screenshot of Lincoln Memorial by CyArk 

 

 

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 user to have a clear vision of what the site looks like without visiting the site. 

The vignette feature provides an additional hand-modeled 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 provides in-depth 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 UI elements 

that expand and contract with the available screen space. This feature is user friendly 

as the 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 historical 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 causes the user unable to understand the respective site 

completely. Furthermore, CyArk should provide in-depth features for all their projects. 

This is due to that the in-depth feature provides historical knowledge about the 

respective historical sites. This feature can help the user to understand deeper about the 

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

 

SketchFab is a website that provides a platform for publishing, sharing, discovering, 

and selling 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 3D scene. 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 access to 3D animations in addition to static 3D models.   

 

 

Figure 2.4: Screenshot of SketchFab Home Page  
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Figure 2.5: Screenshot of Temple Church Round published by artfletch in 

SketchFab 

 

Strengths 

SketchFab is 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 world-class 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 of files format 

and is significantly more lightweight than its closest contemporary. SketchFab also has 

very good functionality. The SketchFab API allows the user to create a very powerful 

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 receive feedback 

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 personalize the unit 

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 modelôs texture. The user will need more patience and 

practice to get as close as they can to capturing the modelôs texture. It also did not 

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 generator. It can 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. The user can only create a folder to organize files but 

without any ability to create a sub-folder 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 and so 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, shape-related analysis, and give 

the essential semantic information for in-depth study by the users and academics.  

 

Figure 2.6: Screenshot of Inception Home Page 
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Figure 2.7: Screenshot of 3D Models by Inception 

 

 

Strengths  

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

use for all user groups and compatible with a variety of hardware and applications. It 

creates a user-friendly augmented reality (VR and AR) platform based on open 

standards for building information models for cultural heritage (HBIM) that can be used 

on mobile devices. The combination of cutting-edge methodologies, protocols, 

processes, methods, and devices to better understand European Cultural Heritage 

through 3D models will result in new knowledge, cross-disciplinary collaboration, 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 cutting-edge techniques 

and programs. The communication and collaboration among professionals, experts, and 

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 the users can save 

time for designing by downloading the 3D models from the warehouse instead 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 California-based company Trimble Inc. that specializes 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, SketchUp Pro 

and SketchUp Studio. SketchUp Free and SketchUp Shop are web-based and only 

accessed through the SketchUp website whereas the SketchUp Pro and SketchUp 

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

 

 

Figure 2.8: Screenshot of 3D Warehouse Home Page by SketchUp 
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Figure 2.9: Screenshot of 3D Model Temple II ï Tikal by 3D Warehouse 

 

Strengths  

SketchUp is available in both Web-app 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 

versions offered 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 device to 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 on the internet 

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 slower compared to the desktop app 

version. The software starts lagging as the design details accumulate while using the 

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 certain model wonôt be able to run well within the program 

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. Hence, the 

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.     
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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 user to virtually explore the ancient 

architectural compound of the 600-year-old Forbidden City. The user 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 City is a huge palace that was built in 

the 15th century and is extensively renovated later and restored during the Qing Dynasty 

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

acres. 

 

 

Figure 2.10: Screenshot of The Panoramic Palace Museum by Palace Museum 
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Figure 2.11: Screenshot of Tai He Palace by The Panoramic Palace Museum 

 

 

 

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. These users can enjoy this 

feature through the international language. The Panoramic Palace also provides the 

respective 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 learn about 

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 memorizing text from 

books. 

 

 

The respective knowledge about 

the Three Great Palace in 

Chinese  
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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 languages provided. This 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 Museum feature. Some of the 

structures such as Qian Qing Palace do not have the interior design structure provided 

to the user.  This might affect the userôs experience while using the feature as they 

cannot experience the complete structure of the historical site that they are interested in 

learning about. The incomplete structure might also affect usersô understanding 

regarding the respective site as they did not get to see the complete structure of the site 

which helps them to understand more easily. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 2 

28 
Bachelor of Computer Science (Honours)                                                                                                          

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

 

2.5.6 Summary of the Similar Applications (Comparison Tables) 

 

Table 2.1: Comparison of interface designs for different applications 

                            Components 

 

    Applications 

Ease of Use 
Customer 

Support 
Functionality 

Interface 

Design 
Interactivity 

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 [12] 4 4 4 5 5 

AR Based Digital Heritage 

Learning Application 

5 3 4 5 5 

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

                      Media 

                      Elements     

Applications 

Text Graphics Audio Video 2D 3D AR VR 

CyArk [8] V V V V V V V V 

SketchFab [9] V V   V V V V 

Inception [10] V V   V V V  

SketchUp 3D 

Warehouse [11] 

V V   V V V  

The Panorama Palace 

Museum [12] 

V V V V V V V V 

AR Based Digital 

Heritage Learning 

Application 

V V V V V V V V 
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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 their pre-existing knowledge as they 

experience the world and reflect upon those experiences. The constructivism approach 

is important as it emphasizes student agency through self-guided exploration, reflection 

and evaluation.  It promotes student agency and helps the students to develop advanced 

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 constructivism approach 

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 draw their own connections 

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 skills they lack 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 

choice. Survey questionnaire is selected for user requirement gathering as it is cost-

efficient approach compared with a face-to-face 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 

questionnaire 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 questionnaire took 1 week to be prepared. There is a total of 25 questions 

for the questionnaire where the first 4 question is asking about the respondentôs personal 

information, followed by 7 multiple choice questions, 12 Likert scale questions and 2 

Open-ended questions. The questionnaire is being distributed to the respondent through 

Google Form where the link is being shared to the target audience through the internet 

and social applications. There is 31 sample collected for this questionnaire within 2 

weeks and it took 3 days to complete the data analysis for the retrieved data. The data 

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

in the next section. The sample of the questionnaire is attached in Appendix.   
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2.7.2 Data Collection and Analysis  

 

 

Figure 2.12: Pie Chart for age of respondents 

 

There are 31 respondents for this survey. From the Pie Chart we can see that all our 

respondents are between the age of 18 ï 27 years old.  
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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 rest of the 41.9% of the respondent is 

female.  

 

 

 

 

 

 

Male 
58.1%

Female 
41.9%

Gender

Male Female



CHAPTER 2 

34 
Bachelor of Computer Science (Honours)                                                                                                          

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

 

 

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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Figure 2.15: Pie Chart for respondent 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 Learning Application 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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Figure 2.16: Pie Chart for respondent 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 semi-annually and 29% of them never visits 

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

monthly. 
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Figure 2.17: Pie Chart for how 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 who chooses the 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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Figure 2.18: Pie Chart for respondentôs preferred feature of Lesson Module 

 

From the Pie Chart above shows that 77.4% of the respondent think that the Lesson 

Module should be mainly focus on the user-friendly 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 self-contained feature and adaptive feature of the lesson module.  
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Figure 2.19: Pie Chart for respondentôs preferred type of questions for Quiz 

Module 

 

From the Pie Chart above shows that most of the respondent think that multiple choice 

questions would be suitable for the quiz module which is 58.1% of them. Next, there is 

32.3% of 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 

questions.  
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Figure 2.20: Pie Chart for respondentôs preferred type of AR Presentation  

 

From the Pie Chart above shows that 67.7% of the respondent that wish to see Location-

based AR, 19.4% of the respondents wish to see Projection-based AR and 12.9% of the 

respondents wish to see Overlay AR. There is no respondent who wish to see the 

Contour-based AR. 
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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 on historical 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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Figure 2.22: Bar Chart for can this application increase user interest on historical 

site studies 

 

From the Bar Chart above shows that most of the respondent agree that this application 

increase the userôs interest on historical site studies which is 48.4% of them whereas 

29% of the respondent strongly agrees. Then, 22.6% of the respondent remain neutral 

towards this statement.  
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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 sites studies which 

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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Figure 2.24: Bar Chart for study of historical sites 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 hard. 38.7% 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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Figure 2.25: Bar Chart for historical sites are hard to visualize 

 

The evidence of the Bar Chart above shows that most of the 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 is very hard. 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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Figure 2.26: Pie Chart for respondent 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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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 Heritage Learning 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 that the AR Based Digital 

Heritage Learning Application they used is very easy and very hard. 
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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 visiting the historical 

sites whereas 25.8% of them think that is extremely important. 19.4% of the respondent 

remain neutral towards this statement. 
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Figure 2.29: Bar Chart for can the application provide a more immersive and 

interactive experience 

 

The Bar Chart above shows that most of the respondents which is 48.4% of them agrees 

that AR Based Digital 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 statement and 3.2 % of the respondent disagree with the statement. 
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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 study 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 studies and the 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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Figure 2.31: Bar Chart for can Virtual Tour Module improve userôs experience 

 

The evidence of the Bar Chart above shows that 45.2% of the respondent agrees that 

Virtual Tour Module can improve the userôs experience for the AR Based Digital 

Heritage Learning Application and 29% of them strongly agrees. 19.4% of the 

respondent remain neutral toward this statement and 6.5% of them disagree with the 

statement. 
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Figure 2.32: Bar Chart for can Interactive Map Module attract userôs interest in 

learning historical site 

 

The Bar Chart above shows that there is 54.8% of the respondents agree that Interactive 

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

the userôs interest in learning historical site and 29% of them strongly agree. Then, there 

is 9.7% off the respondent remain neutral toward this statement and 6.5% of the 

disagree about the statement. 
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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 41.9% of them 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 it was very easy. 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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Figure 2.34: Bar Chart for suggestion to improve AR Based Digital Heritage 

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 think that the user 

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 improved whereas the 

other 3.2% think that the application should be integrated with deep learning feature.  
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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 shows that there 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 application 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 application 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 have other 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 18 ï 27 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 respondents rarely 

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 userôs interest towards historical sites studies. Then, most 

of the respondent think that it is very important to ensure that the future generations 

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 experience with 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 Application theyôve used before. This is also due 

to that most of the respondent 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 Application 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 

peopleôs awareness towards AR and attract more people to study about the historical 

sites by providing another option of studying the historical site. This 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 about the system 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 of the ADDIE model will be discussed as in what the author is going to do 

in the respective phases of ADDIE model. 

 

 

3.2 System Requirements 

3.2.1 Software Requirements  

Table 3.1: Table of Software Requirements 

Multimedia Elements Recommended Software 

Text Microsoft Word, Window Notepad 

Image / Graphic Adobe Photoshop, Adobe Illustrator, CorelDRAW 

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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3.2.2 Hardware Requirements  

Table 3.2: Table of Hardware Requirements  

Components  Minimum Requirement  Optimum Requirement 

Operating System Window 10 (64bit) Window 11 (64bit) 

RAM Size 8GB RAM 16GB RAM  

Processor  Intel Core i5-10300H Intel Core i7-10870H 

Free Disk Space 4GB 16GB 

Graphic Card  NVIDIA GeForce GTX 

1650Ti, 4GB GDDR6 

NVIDIA GeForce RTX 

3060, 6GB GDDR6 

 

 

3.3 ADDIE 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 instructional 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 sequence does not 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 is 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 acceptance and uses as an ID model [13].  
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Figure 3.1: Phases of ADDIE Model [13] 

3.3.1 Analysis  

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 intelligence that each 

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 instructor can distinguish between what the student already knows and 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 objectives and identify 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 compared with the proposed system. Furthermore, we will identify 

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

The design phase determines all the goals, tools that are required to gauge performance, 

various tests, subject matter analysis, 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 and systematic 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 focus on the target attainment of the projectôs goals 

[13]. 

 

Activities:  

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

planned to show how the system works.  

 

 

3.3.3 Development  

The development phase starts with the production and testing of the methodology being 

used in the project [13]. The 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 different procedures 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 putting the 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.    

 

3.3.4 Implementation  

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 transformation 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 hand in hand 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 will involve 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 target user to test and review. The feedback from the target user will be 

collected and analyzed. 

 

 

 

 

 

 

 

 



CHAPTER 3 

62 
Bachelor of Computer Science (Honours)                                                                                                          

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

 

3.3.5 Evaluation  

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 are conducting 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 and to establish the requirement in moving forward to further 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 analyze the feedback of the target user will 

be determined. The people who can receive 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  

 

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 
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Storyboard for Main Menu 

Storyboard No: 2 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

Storyboard No: 3 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

Figure 3.5: Storyboard for Lesson Module  

 

 

 

 

 

 

 

 



CHAPTER 3 

69 
Bachelor of Computer Science (Honours)                                                                                                          

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

 

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

Storyboard No: 4 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

Storyboard No: 5 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

 

 

 

 

 

 

 

 



CHAPTER 3 

75 
Bachelor of Computer Science (Honours)                                                                                                          

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

 

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

Storyboard No: 8 

Text(T), Graphics(G), Audio(Au), Video(V), Animation(An), Button(B) 

 

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

Storyboard No: 9 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

Storyboard No: 10 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

Storyboard No: 11 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

Storyboard No: 12 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

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

Storyboard No: 13 

Text(T), Graphics(G), Audio(Au), Animation(An), Button(B)  

 

Figure 3.15: Storyboard for Interactive Map Module  
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Table 3.15: Storyboard Description for Interactive Map Module 
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3.6 Project Planning  

3.6.1 Project 1 

YEAR 2023 

MONTH  Jan February March  April  May 

WEEK  1 1 2 3 4 5 5 6 7 8 9 9 10 11 12 13 14 

             Date 

 

Tasks  

30th  

-  

31st  

1st   

-  

5th 

6th   

- 

12th 

13th 

- 

19th  

20th 

- 

26th 

27th   

-

28th 

1st   

- 

5th 

6th   

- 

12th   

13th  

- 

19th 

20th 

ï 

26th 

27th 

ï 

31st 

1st 

 - 

2nd 

3rd  

- 

9th   

10th 

ï 

16th 

17th 

ï 

23rd   

24th 

ï 

30th  

1st 

 - 

7th  

1.0 Analysis                  

Performing 

Literature Review 

                 

Identify Problem 

Statement 

                 

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 8 8 9 10 11 12 12 13 14 

    Date 

 

Tasks 

12th   

- 

18th  

19th 

-

25th  

26th 

-

30th  

1st 

- 

2nd  

3rd 

- 

9th  

10th   

-

16th  

17th 

-

23rd  

24th 

-

30th  

31st 

1st 

- 

6th  

7th   

-

13th  

14th 

-

20th  

21st 

-

27th  

28th 

-

31st  

1st 

- 

3rd  

4th 

-

10th  

11th  

 - 

17th  

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 form 

target users 

               

 

 

  

5.0 Evaluation                  
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Evaluate 

project 

effectiveness 

                 

Determine 

analyzation 

method 

                 

Produce reports                  
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Chapter 4 Development 

4.1 Overview 

In this Chapter the author is going to discuss about the development 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 and how the module 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 posts, presentations, posters, 

videos, logos and more.  

Create Lesson Module Diagram 

Choose a desired design for the diagram. 

 

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.  

 

Figure 4.2 Screenshot of Edit Templates 

 

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

  

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

template. 

 

Figure 4.4 Screenshot of Drag and Drop Image into Template 

 

Click ñSend to backò to set the image as a background. 

 

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. 

 

Figure 4.6 Screenshot of Changing Theme Color 

 

The transparency of the image is set to 50%  

 

Figure 4.7 Screenshot of Adjusting Transparency 

 

 

 



CHAPTER 4 

97 
Bachelor of Computer Science (Honours)                                                                                                          

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

 

Save the diagram as PNG image.  

 

Figure 4.8 Screenshot of Save Diagram 

 

Create Lesson1 

Next, open the Unity software. 

Create a folder in Scene for Lesson Module.  

 

Figure 4.9 Screenshot of Create New Folder for Lesson Module 
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Drag and drop the images of the lesson diagram into Lesson Module folder. 

 

Figure 4.10 Screenshot of Drag and Drop Images 

 

Create a new scene for Lesson1.  

 

Figure 4.11 Screenshot of Create New Scene for Lesson1 
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Right click on Canvas, select UI > Image to create an image element. 

 

Figure 4.12 Screenshot of Create Image Element 

 

Drag the diagram image into the Source Image of the Image created.  

 

Figure 4.13 Screenshot of Drag and Drop Image into the Source Image 
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Right click on Canvas, select UI > Text ï TextMeshPro to create a text element for 

title. 

 

Figure 4.14 Screenshot of Create Text - TextMeshPro 

 

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

 

Figure 4.15 Screenshot of Edit Text Input 
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Adjust the position of the Title. 

 

Figure 4.16 Screenshot of Adjust Title Position 

 

Right click on Canvas, select UI > Button - TextMeshPro to create a Back Button. 

 

Figure 4.17 Screenshot of Create Button - TextMeshPro 
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Adjust the position of the button and set the button width to 160 and height to 60. 

 

Figure 4.18 Screenshot of Adjust Button Position  

 

Right click on Canvas, select Create Empty Game Object and name as Lesson1. 

 

Figure 4.19 Screenshot of Create Empty Game Object  
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Drag the Back Button into Lesson1 Game Object. 

 

Figure 4.20 Screenshot of Drag and Drop Back Button  

 

Remove Text(TMP) in the Back Button section to remove the default UI for the 

button. 

  

Figure 4.21 Screenshot of Remove Text(TMP) in Back Button 
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Create a UI folder in Assets > TestMeshPro > Sprites.  

 

Figure 4.22 Screenshot of Create UI Folder 

 

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

 

Figure 4.23 Screenshot of Drag and Drop UI buttons 
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Drag and drop the UI of Back Button into the Source image of the button.  

 

Figure 4.24 Screenshot of Drag and Drop UI of Back Button into Source Image 

 

Right click select Create > C# Script to create a new C# Script and name it as Lesson1 

in Lesson Module folder.  

 

Figure 4.25 Screenshot of Create New C# Script 
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Drag and Drop the Lesson1 Module to Lesson1 GameObject. 

 

Figure 4.26 Screenshot of Drag and Drop Lesson1 

 

Code the Lesson1 Script to create a Back function.  

 

Figure 4.27 Screenshot of Code for Lesson1 
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Select the Back Button, Add an OnClick function and Drag and Drop the Lesson1 

Game Object into the Object panel.  

 

Figure 4.28 Screenshot of Drag and Drop Lesson1 into the Object panel 

 

Next, select Lesson1 in the function panel, then Back() function. 

 

Figure 4.29 Screenshot of Setting Up Back Function 
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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 user-friendly 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 about 

Lenggong Valley.  

 

 

 

 

 

 

 

 


