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1. INTRODUCTION 

The development of digital technology in the 21st century has brought significant changes to the field of education. 

Learning is no longer focused solely on the conventional delivery of content but also requires innovative instructional 

media that can create interactive, engaging, and meaningful learning experiences (Septikasari et al., 2025). Technological 

advancements encourage teachers to utilize digital technology as a supporting tool in the learning process to better align 

with the characteristics and needs of today's students (Suparyadi et al., 2025). Therefore, the integration of technology into 

education has become an urgent necessity. The demand for technology-based learning media continues to increase 

alongside the implementation of educational approaches that emphasize critical thinking, creativity, communication, 

collaboration, and digital literacy skills (Perdana et al., 2025; Baharuddin & Hatta, 2024). According to Sakr and Abdullah 

(2024), technological advancements that support education, such as Augmented Reality (AR), offer significant 

opportunities to enhance the quality of learning by creating more engaging and immersive learning experiences. 

Furthermore, technology-based learning has become an essential requirement in many schools following the emergence of 

digital learning systems and hybrid learning. 

Despite the continuous advancement of educational technology, learning media used in schools still face several 

limitations. Most teachers predominantly utilize conventional instructional media, including textbooks, whiteboards, 

worksheets, and PowerPoint presentations. Although these media facilitate the delivery of learning materials, they are 

often insufficient in fostering active and interactive learning environments (Arsyad, 2013). According to Daryanto (2016), 

conventional instructional media have limited effectiveness in promoting students’ motivation and engagement, 

particularly in subjects involving abstract concepts such as mathematics. 

Mathematics is a lesson that plays an important role in developing logical, systematic, and critical thinking skills. 

However, mathematics is often perceived as difficult and less engaging by many students because much of its content is 

abstract in nature (Unaenah et al., 2023). One of the mathematical topics that students often find challenging is sequences 

and series. This topic requires students to understand numerical patterns, relationships between terms, and the 

application of formulas in problem-solving. In the learning process, however, students are frequently required to memorize 

formulas without fully understanding the underlying concepts. This issue occurs because instruction is still largely 
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dominated by lecture-based methods and repetitive exercises, with limited support from adequate visualizations. The 

condition indicates the need for learning media that can provide a more interactive, engaging, and contextual learning 

experience. One technology that can address this need is Augmented Reality (AR). According to Aditia (2024), Augmented 

Reality is a technology that integrates two-dimensional or three-dimensional virtual objects into the real-world 

environment in real time, allowing users to simultaneously perceive a combination of the real world and the virtual world. 

Augmented Reality (AR) offers several advantages compared to other learning media. AR is capable of displaying more 

realistic three-dimensional objects, making abstract concepts easier for students to understand because they can interact 

directly with virtual objects, resulting in a more active and less monotonous learning process (Mahendra et al., 2025). AR 

can also enhance students' motivation and interest in learning by providing engaging and enjoyable learning experiences 

(Yusa et al., 2023; Zahara et al., 2025). Furthermore, AR can be accessed through smartphones, making it more practical 

and convenient to use anytime and anywhere. According to Zhang et al. (2024), using Augmented Reality (AR) in education 

can enhance concept visualization, student engagement, and provide a more memorable learning experience. Their study 

indicates that AR is effective in helping students understand abstract concepts through interactive simulations and 

visualizations. Furthermore, Tuta and Luić (2024) reported that the implementation of AR has a positive impact on 

students’ learning outcomes, as it makes the learning process more engaging and easier to understand. 

Another advantage of Augmented Reality (AR) is to create immersive learning experiences. Immersive learning enables 

students to feel directly involved in the learning process, resulting in a more meaningful understanding of concepts 

(Damayanti et al., 2025). The use of AR in mathematics education can facilitate the visualization of concepts that are 

difficult to explain verbally or through two-dimensional images. 

In this research, an Augmented Reality (AR)-based learning media was developed using Delightex Edu. Delightex Edu 

is a digital learning platform that supports the development of Virtual Reality (VR) and Augmented Reality (AR) 

applications for interactive learning. The platform enables teachers to create three-dimensional objects, simulations, and 

virtual environments easily without requiring advanced programming skills. Delightex Edu offers various features that 

support modern learning practices. Teachers can develop interactive learning media through 3D objects, animations, and 

simulations that can be accessed using smartphones or computers. Furthermore, Delightex Edu promotes 

exploration-based learning, allowing students to engage actively in the learning process and develop independent learning 

skills. The use of Delightex Edu in mathematics learning is highly relevant because it helps students understand abstract 

concepts through concrete visualizations. In the topic of sequences and series, Augmented Reality (AR) can be used to 

display number patterns in the form of visual objects that move and develop according to specific patterns. These 

visualizations enable students to better understand the relationships between terms, common differences, common ratios, 

and the concept of series in a more realistic and meaningful way. 

Previous studies have shown that the use of Augmented Reality (AR) in education has a positive impact on students' 

learning outcomes and motivation. Research by Anisyah et al. (2024) demonstrated that AR-based learning media 

effectively improve learning outcomes and make the learning process more enjoyable. Similarly, Sakr and Abdullah (2024) 

found that AR enhances student engagement by providing a more interactive learning experience. Furthermore, a study by 

Zhang et al. (2024) on the application of AR in STEM education revealed that AR technology has significant potential to 

support 21st-century learning. The use of AR not only facilitates the visualization of abstract concepts but also promotes 

students' creativity and exploratory skills. Although various studies have examined the use of Augmented Reality (AR) in 

education, research on the development of AR-based interactive learning media assisted by Delightex Edu for teaching 

sequences and series remains limited, and the development of AR learning media using Delightex Edu is still relatively 

scarce. Most previous studies have primarily focused on the impact of AR implementation on the learning process. 

Therefore, this study is important to conduct in order to provide an innovative mathematics learning medium that is more 

engaging and aligned with current educational needs. Furthermore, the developed media not only present 

three-dimensional objects but also offer an interactive learning experience that can enhance students' understanding and 

engagement in learning. 

This research aims to develop an Augmented Reality (AR)-based interactive learning media assisted using Delightex 

Edu for the topic of sequences and series that is valid, practical, and effective for implementation in the teaching and 

learning process. The development of this learning media is expected to provide an innovative solution that aligns with 

current advancements in educational technology, particularly in mathematics learning on the topic of sequences and series. 
 

2. RESEARCH METHOD 

This research uses the term Research and Development (R&D). R&D is a research method used to develop products 

through a series of systematic development stages, followed by testing to determine the validity, practicality, and 

effectiveness of the products developed (Sugiyono, 2018). The development model applied in this study refers to the Borg 

and Gall model, which has been modified into eight stages of research as shown in the following chart: 
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Figure 1. Modified Borg and Gall Model Research Stages Chart 

 

This research was conducted at SMA Negeri 6 Lhokseumawe, located in Baloy-Punteuet Village, Blang Mangat District, 

Lhokseumawe City, with the subject being a class X student. Observations and interviews were used during the needs 

analysis stage, while questionnaires were used to assess the validity and practicality of the media. The test is used to 

measure the level of effectiveness of the developed learning media. Data analysis techniques are carried out descriptively, 

quantitatively, and qualitatively. Practicality data were collected through a questionnaire of student responses after using 

the learning media, while effectiveness data were collected through student learning outcome tests. Validity and 

practicality analysis is carried out by calculating the percentage of empirical scores against the maximum score using the 

formula: 

𝑃 =
𝑇𝑆𝑒

𝑇𝑆ℎ
× 100% 

Description: 

TSe = the total value of the results of filling out the questionnaire 

TSh = the maximum number of results of filling out the questionnaire. 

 

The percentage results are then classified into the categories of very valid, valid, less valid, and invalid, as well as very 

practical, practical, less practical, and impractical. The following criteria must be met: 

Table 1. Criteria for Validity and Practicality 

Validity/practicality value (%) Criteria for Validity 

85 < 𝑥 ≤ 100 Highly valid/practical (no improvement) 

70 < 𝑥 ≤ 85 Valid/practical (with minor improvements) 

50 < 𝑥 ≤ 70 Invalid/impractical (used with major fixes) 

0 ≤ x ≤ 50 Invalid/Impractical, or not to be used) 

 Modified from: (Sugiyono, 2018) 
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Meanwhile, the effectiveness analysis was carried out based on the percentage of completeness of students' learning 

outcomes using the formula:  

𝐸 =
∑𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒

∑ 𝐴𝑙𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡
× 100% 

Learning media is deemed effective if the percentage of students' learning completeness falls into the effective or very 

effective category, according to the set criteria. 
 

3. RESULTS AND DISCUSSION 

3.1 Research Results 

This development research resulted in Delightex Edu-assisted Augmented Reality (AR)-based learning media developed 

using the Borg and Gall model, which was modified into 8 stages of research. The media developed is designed to help 

students understand learning materials in a more concrete, interactive, and engaging way by visualizing 

three-dimensional objects using AR technology. Media development is carried out in stages, from needs analysis to the 

production of a final product that is valid, practical, and effective for learning. The results of the research at each stage are 

explained as follows. 

The initial stage of this study, namely the Research and Information Collecting phase, was conducted through 

classroom observations, interviews, and a literature review. Classroom observations were conducted to examine the 

existing learning process and identify instructional conditions. The observation results revealed that the learning activities 

were predominantly teacher-centered, relying heavily on lecture-based instruction and conventional learning media. 

Consequently, students tended to play a passive role during the learning process. Interviews with teachers indicated that 

students frequently struggled to understand abstract concepts due to the limitations of the classroom learning media. 

Furthermore, the integration of technology-based learning media remained limited, resulting in a learning environment 

lacking interactive experiences. In addition, a literature review was conducted by examining scholarly journals, books, and 

previous studies on the development of Augmented Reality (AR)-based learning media. The literature review found that 

AR-based media can enhance students’ motivation, engagement, and learning outcomes by providing realistic, interactive 

visualizations of learning materials. Based on the results of the needs analysis, an Augmented Reality-based learning 

medium was developed using Delightex Edu to facilitate students’ understanding of learning materials in a more effective, 

engaging, and meaningful way.  

The second stage is planning, which involves determining learning outcomes and objectives, tailoring materials to 

learning outcomes and student characteristics, designing media displays, and developing research instruments. The media 

is designed to contain learning materials, three-dimensional (3D) objects, interactive animations, learning videos, and 

practice questions that are adjusted to the learning indicators. In addition, research instruments were prepared in the form 

of material expert validation sheets, media expert validation sheets, student response questionnaires, and learning 

outcome test instruments. All instruments are prepared in accordance with the research objectives and assessment 

indicators. Subsequently, during the Develop Preliminary Form of Product stage, the initial version of the learning media 

was developed using the Delightex Edu application, leveraging its Augmented Reality (AR) features, which can be accessed 

on smartphones. The developed media integrates various multimedia elements, including text, images, audio, animations, 

and three-dimensional (3D) objects, to create a more engaging and interactive learning experience. The interface was 

designed to be simple and user-friendly, enabling students to operate the media independently with minimal difficulty. 

Several screenshots of the developed learning media are presented in the Figure 2. 
 

 

Figure 2. AR-based Learning Media Display Using Delightex Edu 

 

The product is then validated by material and media experts to assess its feasibility. The assessment of material 

experts includes aspects of material suitability, conceptual accuracy, material completeness, and language. The following 

are the results of the validation of material experts in detail from each aspect: 
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Table 2. Material Expert Validation Results 

No Assessment Aspects Percentage Criteria 

1 Material suitability 92% Highly valid 

2 Concept accuracy 91% Highly valid 

3 Material completeness 91% Highly valid 

4 Language 87% Highly valid 

 Average 90,25% Highly valid 

 

The results of the validation by material experts showed an average of 90.25% in the very valid category. This shows 

that the material presented aligns with the learning objectives. The validator also said that the use of Augmented Reality 

objects helps to present abstract material more concretely. However, there are some suggestions for improvement, such as 

adding contextual examples and simplifying certain terms to make it easier for students to understand. Meanwhile, the 

assessment by media experts includes appearance, ease of use, visual quality, interactivity, and media suitability. The 

following are the results of the validation of media experts in detail: 
 

Table 3. Media Expert Validation Results 

No Assessment Aspect Percentage Criteria 

1 Media Views 92% Highly valid 

2 Ease of Use 90% Highly valid 

3 Media Interactivity 89% Highly valid 

4 Visual Quality 90% Highly valid 

5 Media Suitability 88% Highly valid 

 Average 89,8% Highly valid 
 

The results of the validation by media experts also show that AR-based learning media is very valid, with an average 

percentage of 89.8%, making it suitable for use without major revisions. These results show that the media has an 

attractive visual appearance, is easy to use, offers a high level of interactivity and visual quality, and provides clear 

navigation. The media is considered capable of increasing students' interest in learning because it effectively combines 

visual and technological elements. Revisions made based on validators' suggestions include adjusting the layout of the 

navigation buttons, improving the size of three-dimensional objects, and improving color composition in both images and 

text. After validation, the media are tested in small groups (preliminary field testing). A small-group trial was conducted 

with 10 students to determine the readability, ease of use, and initial responses to the developed learning media. Based on 

small-group trials, students showed strong enthusiasm for using AR media. As a result of the interview, students stated 

that the media is more interesting than ordinary learning media because it is able to display objects in a real and 

interactive way. In addition, students also stated that the media is easy to use and helps them understand the learning 

material faster. However, there are some suggestions for improvement, such as adding instructions for use and adjusting 

the text size to make it easier to read. 

The next stage in this study is Main Product Revision. The product revision stage is carried out based on the results of 

small group trials and input from validators. Some of the revisions include: (1) Clarifying the menu and navigation display; 

(2) Improve the visual quality of three-dimensional objects; (3) Adjust the size of the text to make it easier to read; and (5) 

Adding material explanations to several parts of the media. The revision was carried out to improve the quality of the 

media so that it is more optimal for use in the field trial stage. After revision, the next stage is the main field test or large 

group trial. A large group trial was conducted on 30 students to determine the level of practicality and effectiveness of 

learning media. The following are the details of the results of filling out the practicality questionnaire: 
 

Table 4. Student Response Results 

No Assessment Aspect Percentage Criteria 

1 Ease of use 91% Very practical 

2 Media attractiveness 93% Very practical 

3 Clarity of the material 88% Very practical 

4 Interactivity 90% Very practical 

5 Learning motivation 91% Very practical 

 Average 90,6% Very practical 

 

Based on the results of the student response questionnaire above, a practicality percentage of 90.6% was obtained with 

the category of very practical. This shows that the media is easy to use, has an appealing appearance, and can increase 

students' motivation to learn. Meanwhile, the effectiveness of media was obtained through tests of students' learning 

outcomes after using AR-based learning media. The results of the learning test showed that 26 out of 30 students obtained 

a score of ≥ 75, or a learning completeness rate of 86.7%, and were included in the very effective category. Thus, Delightex 



Zahara et al. / Electronic Journal of Education, Social Economic and Technology, Vol. 7, No. 1, (2026), e1432 

 

 Page 6 of 7  

Edu's Augmented Reality-based learning media was found to be effective in the learning process. 

The seventh stage of this study was Operational Product Revision. This stage was conducted based on the results of the 

large-group field testing and aimed to refine the instructional media before producing the final product. The field testing 

findings indicated that no significant issues or critical comments were identified regarding the use of the developed 

instructional media. Nevertheless, the students provided several suggestions for improvement, which were taken into 

consideration during the revision process. The revisions focused on enhancing animations, improving the layout of 

navigation buttons, and optimizing the display of Augmented Reality (AR) objects. These improvements were implemented 

to enhance visual quality, ensure media stability, and improve user comfort during the learning process. Subsequently, at 

the Final Product stage, the study produced a finalized Augmented Reality–based instructional medium, supported by 

Delightex Edu, that had undergone comprehensive validation, revision, and field testing. Based on expert evaluations, 

student responses, and effectiveness testing, the developed media met the criteria for validity, practicality, and 

effectiveness. Therefore, it is considered suitable for use as an instructional medium to support a more interactive and 

meaningful learning experience. 

 

3.2. Discussion 

The results of the study show that Delightex Edu's Augmented Reality-based learning media has been successfully 

developed through the stages of the Borg and Gall model, which have been modified into eight stages, namely research and 

information collection, planning, developing a preliminary form of product, preliminary field testing, main product revision, 

main field testing, operational product revision, and final product. Development is carried out systematically, from needs 

analysis to the production of final products that meet the criteria of validity, practicality, and effectiveness. Through these 

stages, the resulting products not only focus on technological display but also consider the suitability of the material, 

students' needs, and the effectiveness of its use in learning. During the needs analysis stage, it was found that students 

had difficulty understanding abstract material due to limitations in the learning media used. Therefore, AR technology was 

chosen because it can display three-dimensional objects in real life on a smartphone, helping students understand the 

concept of learning more easily. The validation results for material experts were 90.25% in the very valid category, while 

those for media experts were 89.8% in the very valid category. These results show that the developed media have met the 

criteria for appearance, interactivity, visual quality, and suitability to the learning objectives. In addition, the results of the 

practicality test showed a 90.6% score in the very practical category. Students stated that the media was easy to use, 

interesting, and helped them understand the learning material. The high practicality of media is also influenced by the use 

of smartphones, which are familiar to students 

The results of the effectiveness test showed that the students' learning completeness reached 86,7% with the category of 

very effective. This shows that AR-based learning media can improve students' understanding of concepts and learning 

outcomes. The use of three-dimensional object visualization helps students understand material that was previously 

difficult to understand through verbal explanations alone. Three-dimensional object visualization and interactive 

animation make it easier for learners to understand concepts that were previously considered difficult and abstract. In 

addition, the use of AR media increases students' motivation and involvement during the learning process. This is in line 

with research by Nur et al. (2026), which found that AR-based learning media is effective in increasing students' interest 

and learning outcomes through interactive and immersive learning experiences. Research by Siti Anisyah et al. (2024) also 

explains that AR can create more engaging learning and improve student learning outcomes. In addition, Hartono's (2022) 

research shows that the use of AR applications positively influences students' learning outcomes in physics. Thus, 

Delightex Edu's Augmented Reality-assisted learning media is declared suitable for use because it meets valid, practical, 

and effective criteria. This media can be an innovative alternative to support a more engaging, interactive, and meaningful 

learning process for students. 

 

4. CONCLUSION 

Based on the research conducted in developing an Augmented Reality-based interactive learning media assisted by 

Delightex Edu using the Borg and Gall model modified into eight stages, the product was found to be highly valid based on 

the validation results from both material experts and media experts. In addition, the practicality test results obtained from 

students' response questionnaires indicated that the media was categorized as very practical. Students stated that the 

media was easy to use, engaging, and supported their understanding of the learning materials. The learning achievement 

test results showed that 26 out of 30 students achieved scores of at least 75, resulting in a learning mastery percentage of 

86.7%. Therefore, the Augmented Reality-based learning media assisted by Delightex Edu was considered effective for use 

in the learning process. These findings indicate that AR-based learning media can improve students' learning outcomes. 

Thus, the developed learning media are considered valid, practical, and effective, and it supports the mathematics learning 

process. 
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