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ABSTRACT

Augmented reality allows for the real-time superimposition of computer-generated images over

real-world scenes. This paper describes a project in which an interactive mobile app was created

to assist Form 4 high school students in Biology specifically in the topic Transport in Human and

Animal in understanding spatial concepts through the use of augmented reality. The marker-

based augmented reality application works by reading a marker with a camera, then calculating

and superimposing the camera position in 3D space. Augmented reality application development

is simple with a camera and a laptop.



ABSTRAK

Augmented Reality (AR) membenarkan tindanan masa nyata imej yang dijana komputer ke atas

pemandangan dunia sebenar. Kertas kerja ini menerangkan projek di mana aplikasi mudah alih

interaktif dicipta untuk membantu pelajar sekolah menengah Tingkatan 4 dalam Biologi

khususnya dalam topik Pengangkutan dalam Manusia dan Haiwan dalam memahami konsep

spatial melalui penggunaan Augmented Reality (AR). Aplikasi Augmented Reality (AR)

berasaskan penanda berfungsi dengan membaca penanda dengan kamera, kemudian mengira dan

menindih kedudukan kamera dalam ruang 3D. Pembangunan aplikasi Augmented Reality (AR)

adalah mudah dengan kamera dan komputer riba.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Augmented reality is appearing in a variety of settings, including marketing, entertainment,

sightseeing, industry, fashion, medicine, and education. Because of the proliferation of

smartphones with location-based services, augmented reality is becoming more appealing as

a mainstream technology. Over the next few years, augmented reality is expected to become

a bigger part of our lives. In the last decade, augmented reality (AR) has become a popular

topic in educational research (Akçayr & Akçayr, 2017; Bacca, Baldiris, Fabregat, & Graf,

2014). The availability of low-cost handheld devices with innovative features that allow the

deployment of AR-based applications, as well as the recognition of AR, are the primary

determinants of AR acceptance in the educational arena.

In this paper, we will look at how H&A Reality can help make learning more effective.

H&A Reality is an interactive mobile app based on augmented reality (AR) that is designed

specifically for Form 4 Biology students. Because the system focuses on the sub-topic

"Transport in Human and Animal in Biology," H&A refers to human and animal as the main

subject. The primary goal is to create an interactive AR that can be used as a learning tool in

secondary school biology, including Form 4, in order to help students better understand

spatial concepts and make learning more effective and interactive when compared to

traditional methods.
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1.2 Research Background

Biology education, which is an inseparable discipline of medical and veterinary education,

places a high value on allowing students to practice in real-world settings and gain

knowledge and skills related to their professional fields throughout their education. It is

critical to quickly adapt new technologies to education rather than using cadavers or

laboratory animals, particularly when making practice directly related to human and animal

anatomy. For this purpose, virtual and augmented reality applications, which have rapidly

evolved in recent years, have emerged as a highly effective technique that allows the user to

interact visually with the objects they provide.

The use of augmented reality applications in surgical interventions on humans or animals as

both educational and supportive technology is becoming more common. Various AR

technologies are mentioned in many studies as being used in medical and veterinary

education, particularly in the practise of surgical operations, in addition to their use in

medical and biology education (Nakamoto et al., 2008; Moro et al, 2017; Küçük et al, 2016;

Ferrer et al, 2015).

Saidin et al. (2015) investigated studies on the use of augmented reality in education.

According to the investigation, AR applications have demonstrated a high potential for

making the learning process more active, effective, and meaningful since their introduction.

This is because advanced technology allows users to interact with virtual and real-time

applications, providing them with natural experiences. Furthermore, the incorporation of AR

into education has piqued the interest of researchers because it allows students to interact
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with realistic experiences. In various fields such as Medicine, Chemistry, Mathematics,

Physics, Geography, Biology, Astronomy and History. It was discovered that AR

applications have a positive potential and advantages that can be adapted to education when

compared to traditional technology (such as e-learning and educational software) and

traditional teaching methods (such as speech and traditional books).

1.3 Research Problem Statements

Self-paced learning is an active learning process that focuses on the students. Since we are in

the twenty-first century, students in school are encouraged to study independently and

explore the topics that they have learned. Previous research has found that following

students' personal learning styles and formats increased their overall achievement (Larkin-

Hein & Budny, 2000). Furthermore, the problem discovered that students are unable to

observe this artificial environment by using traditional methods such as using books. Aside

from that, poor content analysis and delivery may have an impact on students' academic

performance. Some content delivery and analysis do not adhere to the KSSM outlined by

KPM.

1.4 Research Objectives

H&A Reality's primary goal is to create an interactive augmented reality that can be used as a

learning tool in secondary school biology, specifically Form 4, to help students better

understand spatial concepts. As a result, several objectives have been developed to address

the problems that have been identified:

1.4.1 To identify the requirements and impact of augmented reality (AR) technology on

students learning outcome
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1.4.2 To develop an AR-based interactive prototype using Unity-3D based on the issues

discovered.

1.4.3 To evaluate the usability and functionality of the prototype using a quantitative

method via a questionnaire instrument.

1.5 Research Question

As a guide to achieve the objectives of this study, some research questions presented as

follows:

1.5.1 What features should be developed to solve the problem?

1.5.2 What are the best instruments to use for evaluating H&A Reality?

1.5.3 What is the best methodology for developing a Web-based management system

for H&A Reality?

1.6 Research Scope

This interactive mobile app focuses on specific prototype attributes that are related to solving

the problem statement. For example, this interactive mobile app allows students to scan an AR

marker that generates a 3D image of human and animal transportation to help them learn the

topic on their own. Aside from that, it focuses on Form 4 Biology Students who are studying

the topic "Transport in Human and Animal." This interactive mobile app is also appropriate

for use in any Malaysian secondary school classroom.




