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The impact of technological advancement on the education system, particularly the 
need for innovation in its use in teaching and learning, is significant. However, the 
disclosure of a previous study found that a total of 269,332 primary school students 
across the country were not able to master the basic 3M skills of reading, counting, 
and writing. Therefore, this study aims to develop an Interactive AR textbook to learn 
the vowels a, e, è, i, o, and u. Evaluation of the effectiveness of using Interactive AR 
Textbooks, especially from the design point of view and to user experience and 
cognitive style in the context of Orang Asli education in the State of Perak. This study 
uses design-based research (DBR) as design research, which is divided into four phases: 
Phase I (analysis), Phase II (development), Phase III (evaluation), and Phase IV 
(documentation). Six experts were selected to verify the application. It was tested for 
usability and student performance on 62 first-year students among Orang Asli students 
in the State of Perak. The results revealed that the Interactive AR Textbook can be used 
to learn vowels a, e, è, i, o, and u based on expert agreement in terms of usability 
(99%), ease of use (98%), ease of learning (96%), and motivation (100%). Results show 
that Interactive AR Textbooks can increase motivation for learning Malay vowels, 
making them beneficial for grade 1 students, teachers, and schools. This application 
enables the creation of a realistic, authentic, engaging, and entertaining learning 
environment. This study also acknowledges the limitations and future 
recommendations of this study. 
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1. Introduction 
 

Revolution 4.0 education necessitates inventive, competitive, and progressive supplies. In the 
current educational landscape, the digitization of education is a front-and-centre concern taken in 
[1,2]. Developing digitally literate students to meet the demands of the digital age and to enable 
educators and educational leaders to integrate digital technology into the educational ecosystem is 
a critical objective of the Malaysian Ministry of Education's Digital Education Policy (DPD), which this 
application helps to realise the research posits [3]. Prior research has supported this point of view 
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the instructional and learning capabilities of both students and instructors are enhanced by 
technological instruments [4]. Moreover, the advancement of the educational system and curriculum 
is significantly influenced by technological instruments as evidenced by the study [5]. Digital media, 
including instructional videos, desktop textbooks, augmented reality, virtual reality, and mobile 
applications, are among the many technological tools that can be implemented in the classroom 
taken in [6]. Consequently, a comprehensive implementation of this innovation and adaptation trend 
is highly feasible from the previous study [7]. 

Academics and educators are placing increasing emphasis on the integration of technological 
advancements, particularly augmented reality (AR), into learning and facilitation activities (PdPc), as 
they recognise the significance and advantages of technology in education as stated in the study [8], 
[9]. Determining the efficacy of augmented reality interactive books in the context of education for 
Orang Asli people in the state of Perak is thus the objective of this study, with a particular focus on 
their design, user experience, and cognitive style.  

Reading is an activity that contributes to the expansion of one's knowledge. This opinion is 
supported by this study [10,11].  Rashid [12] discovered a deficiency in comprehension and reading 
mastery abilities among 161 rural primary school students in Negeri Sembilan, Pahang, and Sarawak, 
who were in grades 4 and 5 in line with the opinion of the study [12]. Consequently, primary school 
reading performance continues to endure obstacles. These students fail to comprehend the text's 
facts and sentence meaning (minimum = 3.24; average = 3.40; standard deviation = 0.71), 
respectively (sp = 0.60) [13]. Students in Year 1 and a limited number of those in Levels 4 and 5 of 
primary school continue to grapple with reading fluency, comprehension, and text recognition. The 
findings of the research revealed [14-16].  

The research objectives for this study can be referred to as follows:  
1. To identify What are the needs of Interactive AR Textbook for learning vowels a, e, è, i, o, and 

u from the Bahasa Melayu textbook (KSSR) Grade 1? 
2. To develop an engaging Interactive AR Textbook prototype application for vowels a, e, è, i, o, 

and u look like? 
3. To evaluate the usability of the Interactive AR Textbook Prototype Application in terms of 

content, elements, design, and ease of understanding based on the user's perspective? 
4. To find the motivation effect of the Interactive AR Textbook prototype application for 3M 

skills on students' performance in learning the vowels a, e, è, i, o, and u. 
Enhancing students' literacy proficiency is the rationale behind the investigation into the 

application of augmented reality (AR) technology in the creation of Bahasa Melayu (KSSR) Grade 1 
textbooks. Year 1 KSSR primary school students from the Orang Asli 3M community predominantly 
depend on Malay language textbooks for instructional and reading materials that are specific to the 
Malay language curriculum. We selected primary school students from the Orang Asli community as 
our subject matter experts due to our conviction that this phase is crucial for cultivating students' 
enthusiasm for reading, particularly in relation to acquiring knowledge from diverse academic fields, 
and for reinforcing their proficiency with 3M. In the current textbook, Orang Asli students are 
afforded the chance to develop a more profound understanding and acquire expertise in every 
subject. Regarding the extent to which students' literacy comprehension can be enhanced through 
its use and reference, how does the textbook impact this ability? A review of the relevant literature 
indicates that these textbook merits a multifaceted analysis [13]. 
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2. Literature Review 
2.1 Technology in Education 

 
Technology applications have become integrated with traditional approaches in the delivery of 

educational activities. For instance, Indiran et al., [17] identified the difficulty of utilising WhatsApp 
to teach primary school children in rural Malaysia to read texts at any time and in any location [17]. 
Through the use of the WhatsApp mobile application, reading instruction and study are facilitated. 
Consequently, the utilisation of interactive augmented reality textbooks is highly feasible. Early 
identification of readers at risk averts the onset of illiteracy. Mahyuddin et al., [18] suggests early 
education for detection and prevention. The findings evaluated 168 first-graders. Learning to 
evaluate classmates with lower intellectual prowess can be challenging. taken from previous studies, 
despite the importance of reading in education, 33.8% of first graders lack this skill [18]. Failure to 
take prompt action and maintain control could potentially exacerbate this situation [4]. Literacy is 
impacted by mathematical and linguistic obstacles. Primary school students obtain the majority of 
their reading and learning materials from Malay textbooks. What is the impact of textbooks on 
students' utility and reliance on them to enhance their literacy skills? Prior studies have 
recommended approaching this textbook from multiple perspectives as shown in Figure 1 below are 
taken in [19,20]. 

 

 
 

Fig. 1. Yuk Mewarnai is an application specifically developed for young children and their teachers. 
It enables them to (a) capture images of images they wish to color (b) engage in colouring activities 
that inspire the user's imagination 
 

Interactive AR textbooks enhance the reading comprehension of first-year students in 
comparison to traditional textbooks as stated in the study [21]. AR is utilised in the classroom to 
educate students on (PDPC) are taken from previous studies [22,23]. Alpha learners exhibit a 
preference for interactive materials that incorporate characters, sounds, and motion [1]. Reading, 
writing, and arithmetic in elementary schools are not enhanced by augmented reality textbooks, in 
line with the opinion of the study [24,25]. The correlation between young children's intellectual 
development and the intimate relationship they have with their physical and digital environments 
through book use is crucial [20]. The study conducted by Saxena et al., also investigated digital 
cameras, iPads, laptops, desktops, touch displays, audio recorders, YouTube links, and e-books [26]. 
Students Orang Asli in their first year of elementary school were evaluated in order to ascertain the 
effects of interactive AR textbooks on reading, writing, and numeracy. They will be more engaged 
and motivated by augmented reality (AR) interactive textbooks; therefore, the selection of 
appropriate character designs for the information in these textbooks is crucial. There are numerous 
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effects of video projection of two-dimensional figures [27]. AR cat symbols, alphabets, and audio will 
be integrated into interactive textbooks to simulate reading and writing tasks from Malay textbooks 
[1]. By utilising AR in this learning activity, by means of Figure 2 and 3, students will improve their 
memory, originality, cognitive ability, inquire, and investigate. The research posits, in addition to art, 
English, mathematics, and the Quran are also taught using AR technology are taken in [28-30]. 
 

 
Fig. 2. Augmented reality application development by Dreamz Abadi 

 

 
 

Fig. 3. Internet prevalence and cheap mobile and handheld devices changed education [31] 
 

2.2 Augmented Reality-AR  
 
Augmented reality (AR) gained significant traction during the 1960s and 1970s due to its 

establishment by companies in the 1930s for training and visualisation purposes are taken in [32], 
[33]. Tom Caudell, a researcher at Boeing, coined the phrase "augmented reality" in the 1990s. AR 
has expanded into disciplines such as education, consistent with the findings of the study [34]. AR 
can enhance education by combining elements of the virtual and physical worlds to engage and 
instruct students [35]. Interactive learning, collaboration, and three-dimensional modelling are all 
promoted by AR in education. The number of studies examining the efficacy and usability of 
education is expanding globally [36]. Innovative and engaging educational solutions through the 
prototype development of augmented reality teaching instruments Prototype effects have resulted 
from modifications in development methodologies in line with the opinion of the study [37]. 
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Fig. 4. Virtual continuum – A taxonomic view of Mixed Reality by Milgram 

 
Compiling data from the physical environment with data generated by a computer, augmented 

reality (AR) is a computer system such as an opinion this study [38,39] in accordance with the 
illustration presented in Figure 4. An increasing number of studies have been undertaken to track the 
evolution of augmented reality (AR) in this particular domain as interest in its implementation in the 
classroom grows globally are taken in [40]. Innovative and dynamic pedagogical approaches that 
actively engage students in their own education are fostered by the implementation of technology 
in the classroom [41]. Through fundamentally altering the educational process itself, augmented 
reality possesses the capacity to transform the education system as it presently exists. 

 
2.3 Augmented Reality in Education 

 
Augmented reality (AR) superimposes sensory input generated by a computer onto live images 

or video. AR has the capacity to revolutionise education by imbuing teachings with greater relevance 
and engagement for students. This opinion is supported by this study [42-44]. The are examples of 
augmented reality applications in the classroom, mentalizing challenging concepts and Augmented 
reality (AR) has the capability to generate visual representations of complex ideas that are unsuitable 
for traditional instructional approaches [45-47]. Students can investigate chemical and biological 
subjects, including molecular structure and physiology, by employing augmented reality (AR) are 
extracted from previous research [48-50]. The study argues, augmented reality (AR) has the potential 
to generate life like simulations that offer students beneficial training in a secure setting token [51].  

Students are able to simulate a variety of real-world scenarios, including engineering design and 
surgery, by utilising augmented reality. Augmented reality has the potential to convert conventional 
textbooks into interactive learning aids, such as an opinion [52]. By means of page scanning in a 
textbook, for instance, students may acquire a three-dimensional representation of the subject 
matter that they are engrossed in. Students can experience virtual field excursions to locations they 
would not otherwise be able to visit by utilising augmented reality [53]. Students can travel to distant 
planets and ancient ruins through the use of augmented reality. Encouraging students to utilise 
augmented reality in the classroom can boost their engagement and motivation [54].  

Students can engage in a variety of subject-specific educational activities using augmented reality 
(AR). AR has the capacity to revolutionise education by imbuing teachings with greater student 
interest and engagement [55]. By means of page scanning in a textbook, for instance, students may 
acquire a three-dimensional representation of the subject matter that they are engrossed in [56]. 
Students can experience virtual field excursions to locations they would not otherwise be able to visit 
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by utilising augmented reality [57]. This opinion is supported by this study, students can travel to 
distant planets and ancient ruins through the use of augmented reality [58].  

Previous studies have supported this view, the implementation of augmented reality in the 
classroom has the potential to enhance student engagement and motivation are taken in [59]. 
Students can engage in a variety of subject-specific educational activities using augmented reality 
(AR). AR has the capacity to revolutionise education by imbuing teachings with greater student 
interest and engagement [60]. By means of page scanning in a textbook, for instance, students may 
acquire a three-dimensional representation of the subject matter that they are engrossed in [ 61]. In 
light of Figure 5, Students can experience virtual field excursions to locations they would not 
otherwise be able to visit by utilising augmented reality. Students can travel to distant planets and 
ancient ruins through the use of augmented reality as stated in the study [62,63]. 

 

 
 

Fig. 5. Augmented reality technology in early childhood AR integration topic study [63] 
 

2.4 Interactive AR Textbook 
 
Interactive AR Textbook is a teaching assistance application (ABM) that integrates augmented 

reality technology (AR) with printed textbooks. This programme facilitates interactive teaching and 
learning sessions between students and the Bahasa Melayu Grade 1 textbook (KSSR). During the 
learning session, the Interactive AR Textbook will serve as a teaching aid (ABM) for the Malay 
language, guiding the listening and speaking activities of year 1 students' vocal a, e, è, i, o, and u. The 
Interactive AR Textbook's material focuses on listening to words, phrases, and sentences that contain 
vowel letters. The Interactive AR Textbook presents visual, audio, and animation of vocal content a, 
e, è, i, o, and u in accordance with the KSSR syllabus. Students are asked to practice with the 
Interactive AR Textbook app.   

The Interactive AR Textbook application's content comprises the preparation of images, text 
paths, and vowels a, e, è, i, o, and u across the six pages, as well as video files, animations, and virtual 
page links. When a smartphone or tablet is scanned with the app's scanner and trigger, extra 2D or 
3D layers are displayed.  The dynamic AR Textbook enhances and prioritises the use of existing 
textbooks by transforming them into an interesting and dynamic learning experience in line with the 
opinion of the study [36,64-66]. This application has assisted and solved the problem of kids with 
poor mastery of the 3M (reading, writing, and counting) as stated in the study [25,67,68]. 

Education that is pertinent is crucial for young people. They hold digital learning in high regard, 
contributing to its development. Text revision is necessary to increase student engagement. 
Mechanical engineers at Ruse University are reportedly developing an interactive augmented reality 
textbook concerning advanced tools for blended learning [25]. The utilisation of augmented reality 
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elevates prose. Mobile devices owned by students facilitate three-dimensional exploration and 
access to course materials. AR education is integrated into textbooks, taken from previous studies 
[8,69]. Photographs of textbooks may be utilised by the application to generate item models. Text-
graphical "electronic books" are readable on a flat-screen computer or other electronic device. 
Augmented reality (AR) technology has the potential to produce effective learning aids that augment 
the visual content of academic textbooks, as stated by Kravtsov et al., [22].  This stimulates children's 
intellectual capacity and resourcefulness [70]. Figure 6 illustrates, AR-based electronic learning aids 
are intuitive, engaging, and efficacious for secondary school educators. Apply these digital resources 
to your studies, both in the classroom and at home. Using AR texts, mother-tongue education is 
current. 

 

 
 
Fig. 6. AR with 3D organ graphics (a) Textbook tracker view (b) Students scan instructional  
content with a mobile phone [71] 
 
The purpose of this research was to determine how Malay language augmented reality books 

were utilised by primary educators. Damopolii et al., [71] asserts that a significant proportion of 
augmented reality novels comprise content necessary for natural cognition. It aids the fields of 
environmental science and education are taken in [71]. Younger readers are assisted in their journey 
of self-discovery through experiential and knowledge-based education, which involves engagement 
in group and outdoor activities portrayed in literature. In their article, Polyzou et al., [1] examine 
kindergartens that utilise both interactive augmented reality and conventional texts. AR and paper 
textbooks pose challenges for young students. AR touchscreen gestures designed for young children 
are not appropriate for children who have limited fine motor skills. The inclusion of interactive books 
enhances the appeal of AR books. Adhering to established norms, extracted from previous research 
[1,25,72].  

Proficient ability is evident in the interpretation of diverse forms of semiotics, encompassing 
visual, written, and oral multimedia children's books, moving parts, sound, and portents, among 
others [24]. According to Saforrudin et al., [24], Malay educators held the textbook in high regard, 
despite the fact that it required some modifications. Instructors should revise Malay texts for 
educational objectives. As asserted by Zamri et al., [73] a mere 3.4% of Malay educators possess the 
knowledge that integrating augmented reality (AR) into curricula represents an exceptional approach 
to augmenting pedagogy [73]. They asserted that augmented reality could be beneficial to education, 
specifically Malay courses. Augmented reality will serve as an advanced, captivating, and productive 
educational tool in line with the opinion of the study [74,75]. 
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3. Methodology 
3.1 Research Design 

 
Methodology serves as the foundational component of a research investigation. To acquire its 

findings, each research study employs a distinct methodology. As outlined in the cited sources [76], 
[77], the researcher employed the Design-Based Research (DBR) methodology. "Engineering 
research," "formative evaluation," and "development research" are subsets of "design research" that 
are further classified under this overarching term. At times, scholars in the learning sciences 
implement designer-based research (DBR), a methodology that has its roots in the field of education. 
Responses to issues (also referred to as "interventions") are executed during the initial phase of the 
DBR procedure [78]. 

Figure 7 illustrates, using design-based research (DBR), the researcher gathered data with the 
participation and education of Orang Asli students through the implementation of augmented reality 
(AR) experiences. Researchers identified and resolved any challenges that students might encounter 
when utilising augmented reality experiences by employing DBR [77]. DBR may be employed by 
researchers to generate evidence-based recommendations regarding the implementation of 
augmented reality (AR) interactive textbooks in the classroom. Phase I (analysis), Phase II 
(development), Phase III (evaluation), and Phase IV (documentation) comprise the design research 
model utilised in this study, which is design-based research (DBR). A.D.D.I.E. models, Design-Based 
Research (DBR), and the animation production process can be utilised by educators, researchers, and 
animators in concert to produce augmented reality (AR) interactive textbooks that are both 
captivating and efficacious, as evidenced by the study [76]. 
 

 
Fig. 7. Relationship between the animation production process and Design-Based Research (DBR) 

a. Phase I (analysis): Analysis of the requirements for an Interactive AR Textbook 
 
The researcher assessed the application's suitability to assist Orang Asli students in recognising 

the vowels a, e, è, i, o, and u as presented in the KSSR Bahasa Melayu textbook Grade 1. Various 
procedures were employed during this stage to ascertain and label issues. Following problem 
identification, an analysis is conducted to ascertain the underlying cause or factors associated with 
the issue. The analysis procedure comprises multiple components:  

 
i. User evaluation of the KSSR Malay Textbook for Grade 1. 
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ii. Analysis of 3M learning and achievement 
iii. Determine whether a mobile application necessary for acquiring the vowels a, e, è, i, o, and u 

is required. 
 
During the analysis phase, in light of Figure 8, the researcher thoroughly investigates all facets 

that must be incorporated during the creation of the Interactive AR Textbook application. Developing 
software for educational objectives typically entails ongoing collaboration among multiple 
stakeholders, research, and evaluation of diverse facets. Further consideration should be given to the 
validity of the content in order to generate an instructional analysis that determines whether the 
software fulfils the anticipated objectives and competencies. Additionally, interview sessions were 
conducted to determine whether a mobile application for learning the vowels a, e, è, i, o, and u was 
necessary. 

 

 
 

Fig. 8. Bahasa Melayu textbook KSSR, (a) textbook cover (b) page 6 topic Mendengar dan Bertutur  
 

b. Phase II (development): Design and development of an Interactive AR Textbook 
c.  

 
 

Fig. 9.  Flowchart of Interactive AR Textbook 
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Phase II involved the development of an Interactive AR Textbook. Based on Figure 9, the 
interactive augmented reality textbook flow of this application was meticulously designed in advance 
using storyboards. During this stage, the interface design for the Interactive AR Textbook was 
developed. The development of this application required the use of multiple applications, including 
Unity, Adobe Illustrator CS6, and Photoshop CS6. This research develops applications utilising the 
ADDIE Model as an instructional design. Additional research has also implemented the ADDIE model 
in the development of their educational materials [79]. The Interactive AR Textbook was validated by 
a panel of ten specialists. 

 
d.  Phase III (evaluation): Interactive AR Textbook evaluation 
 
The evaluation of the Interactive AR Textbook constitutes the final phase. The researcher assesses 

student motivation and efficacy in relation to the application. 
 

3.2 Population and Sample 
 

The experiment involved 62 Orang Asli students, all of whom were seven years old, who were 
enrolled in a primary school. The study sample comprises respondents who have been specifically 
chosen to serve as representatives of the population. The researchers investigated the degree to 
which mobile application-based learning and instruction can benefit both instructors and learners. In 
conducting this investigation, 62 Orang Asli students were guided by research ethics. Parents were 
provided with consent forms and subsequently granted permission and agreement for their offspring 
to partake in the aforementioned study. 
 
3.3 Instrument  

 
Three instruments were utilised in this research: performance evaluations, observation 

checklists, and interview inquiries. The interview comprised seven inquiries pertaining to the 
necessity of Interactive AR Textbook applications for vowels a, e, è, i, o, and u learning among primary 
school Orang Asli students. Then, an observation checklist pertaining to the Interactive AR Textbook's 
usability was formulated. Student performance in vowels a, e, è, i, o, and u learning is subsequently 
assessed through performance assessments. The pre-test and post-test consist of 22 questions each, 
both pertaining to the vowels a, e, i, o, u, and are administered to primary school Orang Asli students. 
Six experts independently validated each instrument, ensuring that it remained valid and reliable for 
the purposes of this study. 

 
3.4 Data Analysis 

 
The researcher conducted a number of data analyses, including descriptive and thematic 

analyses, percentages, agreement percentages, pre-test and post-test scores, a normality test, and a 
paired sample t-test, in order to address the research questions. 

 
e. Phase IV (documentation): Evaluate the solution and refine it based on feedback 
 
The phases of design are delineated in the Phase documentation by DBR researchers in order to 

facilitate logical decision-making regarding the selection and application of methods. In addition, 
they assess the efficacy of the artefacts via summative and formative assessments employing a 
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combination of qualitative and quantitative methodologies. They refine the artefacts in response to 
the evaluation results in order to resolve any identified issues and increase their efficacy. In addition 
to the research questions, design decisions, evaluation methods, and refinement strategies, they 
conclude by documenting the DBR process. For subsequent research and development endeavours, 
the documentation is an invaluable resource. Phase documentation of the Interactive AR Textbook 
Application for 3M Orang Asli Students in primary school may utilise DBR to ensure that the students' 
learning experiences and emotions are effectively captured. 

 
4. Results 

 
a. The needs of Interactive AR Textbook for learning vowels a, e, è, i, o, and u from the Bahasa 

Melayu textbook (KSSR) Grade 1  
 

 
 

 
Fig. 10.  The need for Orang Asli in Perak primary schools' Interactive AR Textbook prototype 

The study's findings indicate that Orang Asli students at Perak State Primary School need to 
improve their 3M performance (reading, writing, and counting); they also need to use interactive 
digital technology in the classroom to benefit from educational augmented reality applications; 
various activities in interactive AR textbooks; and mobile applications that are compatible with 
learning for Orang Asli students to achieve pleasurable emotions in learning, with a focus on 
interactive materials derived from augmented reality. A thematic examination of the necessity of 
Interactive AR textbooks for learning the vowels a, e, i, o, and u involved sixty-two Orang Asli students 
from Perak State Primary School. Figure 10 presents the analysis's conclusions. The study's 
conclusions indicate that Orang Asli students enrolled in Perak State Primary Schools require and 
need digital technology in the classroom, in accordance with the illustration presented in Figure 11, 
specifically Interactive AR Textbooks to enhance 3M skill mastery and improve learning experiences 
that are engaging and appropriate for the current curriculum. 
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Fig. 11.  Perak State Primary School Orang Asli students implement an Interactive AR Textbook 
 
b. Development of Interactive AR Textbook prototype 
 
In order to develop an interactive augmented reality textbook prototype, one must initially select 

various forms of content, including text, video, animation, and 3D models, that are in accordance 
with the prescribed KSSR Grade 1 Bahasa Malay syllabus, which can be found in Table 1. Determine 
whether the presentation format is interactive, inert, narrated, linear, or non-linear. Keeping the 
syllabus unchanged, the content was scaled and quality-controlled to permit AR integration and 
student accessibility. Interactive games and cards boost student engagement and learning. According 
to the Interactive AR Textbook design strategy, building AR experiences involves planning, 
prototyping, coding, revising, and testing AR material on certain platforms and tools. 
 

Table 1 
The screenshot of Interactive AR Textbook application 

Interactive AR Textbook App screenshot Justification  
 

Fig. 12.  Main page Interactive AR Textbook application 

Figure 12 displays the main screen of the 
Interactive AR Textbook app. There will be 
another screen after clicking the "Mula" 
button. 

 

 
 
 
 
 
 
 
 
 
 
 
Fig. 13.  Menu Vowel option  

Figure 13 shows the vowel selection 'menu' 
a, e, è, i, o, and u. This interface is located 
in the second scene. Each text and graphic 
in this interface have its own layer. The user 
needs to select and click on the word ayam, 
ekor, enam, itik, obor or udang to change it. 
As a result, the user has to press the 
continue button to go to the next section. 
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 Fig. 14.  Vowel A section 

Figure 14 presents the 'A' vowel selection 
interface and the chicken display which 
symbolises the spelling of A to ayam. This 
interface has two-dimension options, which 
are 2D and 3 dimensions. Each text and 
graphic in this interface have its own layer 
in addition to producing the vocal and 
spelling sounds of ayam and crowing 
chickens. The user has to press on the 
desired character to change it. The user has 
to press the continue button to go to the 
next section. 

 
 
 
 
 
 
 
 
 
 
Fig. 15.  Vowel E section 

Figure 15 shows the topic's subtopic 
interface or options. This interface is in the 
'E' vowel scene. All text and graphics in this 
interface have layers. This page offers 2D 
and 3D possibilities. This interface has 
layers for each text and visual and produces 
vocal sounds, spelling sounds of 'enam', and 
whistling. Each subtopic has buttons. 
Clicking takes you to the topic scene. 

 
 
 
 
 
 
 
 
 
 
Fig. 16.  Vowel `E section 

Figure 16 shows the topic's subtopic 
interface or options. This interface is in the 
'E' vowel scene. All text and graphics in this 
interface have layers. This page offers 2D 
and 3D possibilities. This interface's texts 
and graphics have layers and produce vocal 
and spelling sounds of 'ekor' of cat and 
meowing cat. Each subtopic has buttons. 
Clicking takes you to the topic scene. 

 
 
 
 
 
 
 
 
 
 
Fig. 17.  Vowel I section 

The subtopic interface or topic options are 
shown in Figure 17. This interface is in the 'I' 
vowel scene. All text and graphics in this 
interface have layers. This page offers 2D 
and 3D possibilities. This interface produces 
vocal noises, spelling sounds of 'itik' and 
quacking duck, and layers for each text and 
picture. Each subtopic has buttons. Clicking 
takes you to the topic scene. 

 
 
 
 
 
 
 
 
 
 
Fig. 18.  Vowel O section 

Figure 18 depicts the topic's subtopic 
interface or options. This interface is in the 
'O' vowel scene. All text and graphics in this 
interface have layers. This page offers 2D 
and 3D possibilities. This interface features 
layers for each text and picture and 
produces vocal and spelling sounds of 'obor' 
and torch burn. Each subtopic has buttons. 
Clicking takes you to the topic scene. 
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Fig. 19.  Vowel U section 

Figure 19 shows the topic settings, or 
subtopic interface. 'U' vowel scene 
interface. This interface offers layers for 
text and graphics. There are 2D and 3D 
options on this page. Besides the vocal 
sounds and writing sounds of 'udang' and 
water splash, each text and visual in this 
interface has its own layer. Subtopics have 
buttons. Clicking navigates to the topic 
scene. 
 

 
 
 
 
 
 
 
 
 
 
Fig. 20.  Aappreciation and encouragement section 

Figure 20 The last section gives appreciation 
and words of encouragement to users who 
finish mentioning and complaining about 
vocal discomfort. Then, the user must press 
the home button to repeat the activities. 
 
 
  
 
 

 
c. Usability of the Interactive AR Textbook prototype application 

 
Using the observations of 62 Orang Asli primary school students, the efficacy of the Interactive 

AR Textbook was assessed. Six teachers observed how the students at Orang Asli Primary School used 
their applications. Students in the first grade of Bahasa Melayu (KSSR) are allotted a specific time 
frame to utilise the mobile application. Based on the findings presented in Table 2, it is evident that 
the Interactive AR Textbook satisfies all the necessary criteria for teaching the vowels a, e, è, i, o, and 
u, usability (99%), learning simplicity (96%), and motivation (100%). The application's usability yielded 
favourable results, as evidenced by the data in Table 2. It has been demonstrated that Orang Asli 
Primary school students in Grade 1 can utilise the application to study the vowel letters a, e, `e, i, o, 
u for the Malay language subject (KSSR). 

 
Table 2 
Results of the observation on the usability of Interactive AR Textbook 

 
 

Te
ac

he
r 1

 

Te
ac

he
r 2

 

Te
ac

he
r 3

 

Te
ac

he
r 4

 

Te
ac

he
r 5

 

Te
ac

he
r 6

 Total level 
of 

agreement 
 

Percent of 
teachers' 

agreements 
(%) 

Level of agreements   
USEFULNESS         99 

1. Primary School students like the interface 
of The Interactive AR Textbook. 

3  3  2  3  3  3  9/9 100 

2. Primary School students like the colors in 
The Interactive AR Textbook. 

3  3  3  3  3  3  9/9  100 

3. The Interactive AR Textbook display is 
appropriate for Primary School students in 
learning the vowels a, e, è, i, o, and u. 

3  3  3  3  3  3  9/9  100 

4. Primary School students can read the text 
in The Interactive AR Textbook easily 

3  3  3  3  3  3  9/9  100 
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5. Primary School students like the graphic 
visuals displayed in The Interactive AR 
Textbook 

3  3  3  3  2 3  8/9  88.88 

6. Overall, Primary School students are 
satisfied with Interactive AR Textbook 

 

3  3  3  3  3  3  9/9  100 

EASE OF USE         98 
7. Primary School students can use The 

Interactive AR Textbook easily. 
3  3  3  3  3  3  9/9  100 

8. The link in The Interactive AR Textbook 
menu works properly for Primary School 
students. 

3  3  3  3  3  3  9/9  100 

9. The organization of learning materials in 
The Interactive AR Textbook is well-
structured for Primary School students. 

3  3  3  3  3  3  8/9 100 

10. Primary School students can easily access 
all the content in The Interactive AR 
Textbook 

3  3  3  3  3  3  9/9 100 

11. The Interactive AR Textbook application 
has prominent and interactive features 
with excellent multimedia elements for 
Primary School  

3  3  3  3  2  3  8/9 88.88 

EASE OF LEARNING         96 
12. Primary School Orang Asli students can 

easily understand the learning content in 
The Interactive AR Textbook. 

3  3  3  3  3  3  9/9 100 

13. The topic of each lesson in The Interactive 
AR Textbook is relevant to the 
instructional materials. 

3  3  3  3  2 3  8/9  88.88 

14. The content in The Interactive AR 
Textbook is flexible for Primary School 
Orang Asli students. 

3  3  3  3  2  3  8/9  88.88 

15. Primary School Orang Asli students can 
easily find the source of learning materials 
provided by teachers. 

3  3  3  3  3  3  9/9 100 

MOTIVATION        100 
16. Students enjoy the challenge of learning 

this learning material. 
3  3  3  3  3  3  9/9  100  

17. Students enjoy gaining new knowledge. 3  3  3  3  3  3  9/9  100  
18. Students learn more than necessary 

because I like to learn. 
3  3  3  3  3  3  9/9  100  

19. Students are very happy with my progress 
which makes me enthusiastic to continue 
learning. 

3  3  3  3  3  3  9/9  100  

20. Students look forward to reading more 
deeply about some subjects because I love 
them. 

3  3  3  3  3  3  9/9  100  

21. When a student's lesson goes well, the 
student looks very happy. 

3  3  3  3  3  3  9/9  100  

22. Students become physically excited when 
my learning goes well. 

3  3  3  3  3  3  9/9  100  

Note: Level of agreement (3: Strongly agree, 2: Agree, 1: Disagree) 

Interactive AR Textbook is a learning application for mobile devices that functions as a textbook. 
The use of mobile applications in the classroom has benefits for Orang Asli primary school students. 
The Interactive AR Textbook promotes the acquisition of the vowel a, e, è, i, o, and u among primary 
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school students through its interactive design. A robust interface design significantly affects the way 
in which children interact with touch-screen applications, according to the findings of a number of 
independently conducted studies. This opinion is supported by this study [80-82]. Additionally, the 
mobile application's usability is critical in order to assist students in its operation. The multimedia 
components and prominent, interactive features of the Interactive AR Textbook make it an ideal 
resource for primary school Aboriginal students.  The study argues by Wang et al., and Lee et al., 
[83,84]. Furthermore, the Interactive AR Textbook exhibits a commendable level of organisation in 
its compilation of educational resources tailored specifically for Grade 1 Malay Language students in 
primary school. 

Usability of mobile applications also considers ease of learning to be an essential component. An 
inverse relationship exists between ease of learning and both user satisfaction and adoption rates. 
Furthermore, user satisfaction with the interactive augmented reality textbook is critical. Al- 
Basumatary et al.  corroborated this notion, asserting that user satisfaction serves as the primary 
factor influencing both loyalty and the propensity to recommend this particular application to others 
absorb by Basumatary et al., [5]. 

Consistent with the findings of Jdaitawi et al., [85] the outcomes of this research demonstrate 
that learning and hand-eye coordination are enhanced when fine psychomotor skills are integrated 
with conceptual understanding [85]. Moreover, the results of this research align with those of AlNajdi 
et al., [60] and Chang et al., [87] which indicate that the adoption of technological tools in education 
has increased due to the gradual transition from traditional textbooks and instructional videos to 
digital-based media, including educational games, electronic textbooks, and instructional videos. This 
study provides support for this view [86,87]. As a result, it can be deduced that the Interactive AR 
Textbook application is beneficial in all respects and has the potential to assist Orang Asli in primary 
schools in enhancing their 3M mastery of vocal learning. 

 
2.1 Student Performance  

 
In 62 Orang Asli primary school grade 1 Malay-learning pupils, the pre- and post-tests were given. 

An examination of 62 Orang Asli kids at a school in the State of Perak, both before and after the test, 
is shown in Figure 21. Positive progress is shown in the pre- and post-test findings. In the post-test, 
every one of the 62 pupils demonstrated improvement over the pre-test response. Conducting a 
normality test to confirm that the data is normally distributed is necessary before moving forward 
with the paired sample t-test analysis of the study hypothesis. For the normalcy test in this 
investigation, the Shapiro-Wilk test was utilised. For both pre- and post-test data, Table 3 displays 
the results of the Shapiro-Wilk test. The pre-test has a significance of 0.595 and the post-test has a 
significance of 0.948 according to the Shapiro-Wilk results. An analysis of the data's overall 
distribution to determine whether it deviates from a similar normal distribution is done using the 
Shapiro-Wilk test. If there is no significant difference between the sample distribution and the normal 
distribution (p>0.005), the test is considered non-significant. Indicating that the data are normal, the 
Shapiro-Wilk test value is higher than 0.05. Consequently, it is decided to reject the null hypothesis. 
This leads to a normally distribution of the pre-test and post-test data in this investigation. The study 
hypothesis was examined using a paired sample t-test after the data's normal distribution was 
confirmed. To investigate H0 and H1, two hypotheses, the paired sample t-test method was 
employed. As stated at the outset of the investigation, the null hypothesis (H0) states that there is 
no significant change in student performance between before and after utilising the Interactive AR 
Textbook. The research hypothesis is to determine whether or not this study will accept or reject H0. 
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In this investigation, 0.05 is the confidence threshold. The hypothesis H0 is rejected if the obtained 
confidence level is greater than 0.05. 

 
Table 3 
Shapiro-Wilk Test  
Shapiro-Wilk  StaUsUc  df  Sig. 

Pre-Test Score  0.975 62 0.595 
Post-Test Score  0.986 62 0.948 

 
Table 4 
Mean and standard devia_on    
 N  Min  Standard Devia7on  

Pre-Test   62 57.94      14.721 
Post-Test 62 78.13     12.447 

 
The pre-test mean is 57.94, and the post-test mean is 78.13, according to paired sample 

statistics, as indicated in Table 4. Table 5 displays the significant value less than 0.05 for the paired 
sample t-test result, which is t = 14.721, p = 0.000. Consequently, it is decided to reject the null 
hypothesis. Results demonstrate how using The Interactive AR Textbook greatly raised student 
performance. Student proficiency with the alphabet is enhanced via interactive AR textbooks. As 
stated by Düzyol et al., mobile applications can support Orang Asli students' elementary school 
3M learning. This study supports their findings [7]. Furthermore, mobile applications can aid in 
raising student performance [88]. Bonilla et al., [89] have highlighted several benefits of utilising 
mobile applications for education, including cost and time savings, increased accessibility, and 
increased interest, consistent with the findings of the study [89].  

 
       Table 5 

 Paired Sample Test   
Paired Differences    

 Mean Std. 
Deviation 

Std. Error 
Mean 

 

95% Confidence 
Interval of the 

Difference 

t df 
Sig. 

2-tail 

    Lower Upper    
Pre-Test 
Score  12.771 5.694 0.962 10.816 14.727 13.271 60 0.000 Post-Test 
Score  
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Fig. 21. Results of the pre-test and post-test of the Interactive AR Textbook for each student 
 

2.1 Motivation of Orang Asli Student 
 

A total of seven questionnaire items were examined by knowledgeable teachers on student 
motivation while using the programme, and practically all of them received excellent comments. 
There is a clear indication that students take pleasure in the difficulty of studying this content. 
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Because they have a passion for learning, they are always acquiring new information and learning 
more than what is needed of them. Additionally, it appears that the students are quite pleased with 
the progress they have made in recognising and pronouncing the vowel a, e, i, o, and u, which 
motivates them to continue their education as illustrated in Figure 22. Students are also noticed to 
be interested in reading more extensively about certain pages from the Malay language textbook 
that serves as the application. This is something that can be observed. As the learning process 
progresses, they experience a surge of bodily excitement. 

The Interactive AR Textbook has a substantial impact on student performance, as indicated by 
the findings. Consistent with the results of prior, this discovery demonstrates that technology 
possesses the capacity to enhance academic performance and inspire students to acquire new 
knowledge, consistent with the findings of the study [85,90,91]. Further, students demonstrated 
considerable enthusiasm for mobile application-based ABC alphabet learning sessions. Learning 
activities are designed to encourage independent exploration and discovery, which is a preference 
of preschoolers. The disparity in scores between the pre-test and the post-test indicates that the use 
of the mobile application resulted in a higher score discrepancy than the initial score. This study 
provides support for this view, concerning the use of technology in the classroom, the study's findings 
are also consistent with those of Kwok et al., [92], Özeren et al., [88] a widely acknowledged 
viewpoint that technology enhances students' motivation and engagement with Malay textbooks 
(KSSR) and facilitates their learning [88,92]. 

 
 

 
 
Fig. 22. Orang Asli Primary School students in Perak are overjoyed with the Interactive AR Textbook 

 
5. Limitations and Future Enhancements 

 
Several limitations apply to this investigation. Initially, the content is limited to the subtopic of 

vowel comprehension, specifically a, e, i, o, and u. Further research could be conducted to explore 
the evolution of mobile applications designed for children, with the inclusion of supplementary 
subjects like the reading of longer essays, which would serve to enhance the practical skills of young 
children. A second limitation of this investigation is the small sample size. Respondents for future 
studies may be selected from a variety of groups. Primary school students from levels 1 and 2 may 
participate in the survey. By expanding the study's scope or incorporating additional groups, the 
conclusions will have a more comprehensive and high-quality nature. Functionally, the mobile 
application utilised in this research has its own set of limitations. Due to this circumstance, mobile 
applications are incomplete and have restricted functionality. Consequently, further functionalities 
may be integrated into this mobile application in subsequent iterations. 
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6. Conclusions 
 
Orang Asli children who are enrolled in primary schools benefit from The Interactive AR Textbook 

in terms of both their comprehension and their motivation to acquire vowel a, e, i, o, and u. 
Additionally, the findings of this study demonstrate that a mobile application that is based on 
augmented reality has the potential to be utilised as one of the most effective learning aids in order 
to enhance the comprehension of Orang Asli students about two-dimensional or three-dimensional 
design and animation. When it comes to teaching vowels a, e, i, o, and u, this study came to the 
conclusion that the combination of teaching delivery and facilitation methods with the utilisation of 
mobile applications is more effective than the traditional teaching methods. Through the 
implementation of the Interactive AR Textbook approach, a total of 62 Orang Asli children attending 
a primary school in the state of Perak shown significant improvement in their academic performance. 
Despite the fact that they are updated with the most recent technology, Bahasa Melayu textbooks 
continue to serve as the primary reference for learning. Because of this, other researchers in the 
future can use this study as a guide and reference to help them with their own research. 
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