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Abstract: Despite ongoing efforts by the Philippines government to enhance literacy rates,
reading challenges persist among Filipino students, as evidenced by declining international
assessments. Although technology integration is a global trend in education, its application to
reading instruction in the Philippine context remains underexplored. This paper presents the
design phase of an innovative research initiative aimed at exploring the potential of augmented
reality (AR) technology for augmented reading (AR?) to enhance elementary students’ reading
comprehension. This study follows a phased approach, emphasizing the design and evaluation
of AR content at its initial stage. The study employed Assemblr Studio, a platform for AR
content creation, in the design of researcher-made AR collaborative reading tasks. This phase
involves the creation of AR content derived from a short story for elementary students, carefully
designed for contextualized learning. Accordingly, the evaluators remarked that the potential of
the AR content to enhance reading comprehension was enjoyable, interesting, engaging, and
interactive. These results necessitate an empirical investigation of the transformative potential
of AR technology in the Philippine educational setting. This phased approach ensured a
comprehensive exploration of AR’s impact on reading instruction. This study contributes to an
understanding of technology integration in education and the design considerations crucial for
effective AR implementation. Hence, this study aimed to inform educational policies and
practices, provide evidence-based strategies to address literacy challenges, and promote
21st-century skills among Filipino learners.
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1. Introduction

Reading literacy remains a challenge among Filipino students, despite government efforts to
improve the country’s literacy rate (Idulog et al., 2023). Reports from large-scale international
assessments have shown a declining trend in reading proficiency in the country (Philippine
News Agency, 2022). Several factors can be attributed to these results, such as a lack of
resources, socioeconomic factors, early literacy programs, teacher training, and the
development of culturally relevant reading materials (Idulog et al., 2023). Furthermore,
learners imbued with 21%-century literacy skills increasingly reflect on technology use and
problem-solving, communication, and multimodal information dissemination (Pilgrim &
Martinez, 2013, p. 60).

The use of technology, such as computers, the Internet, iPads, smartphones, and other
electronic or digital products or systems, in the delivery of teaching and learning is also
increasing (Haiston & Nafukho, 2015). In fact, several studies have investigated the use of
emerging technologies such as augmented reality (AR), virtual reality (VR), digital
game-based language learning, and virtual field trips for language instruction (Dixon et al.,
2022; Esteban, 2024; Hung et al., 2018; Lee & Park, 2020; Pilgrim & Pilgrim, 2016; Rau et al.,
2018). Therefore, the integration and potential of technological tools can provide support for
reading, especially in this digital age (Biancarosa & Griffiths, 2012). Unfortunately, this
research area is under-investigated in the Philippines. Therefore, this study explores the
potential of AR content for collaborative reading among elementary school students by
designing a researcher-made short story using an AR platform.

2. Collaborative Reading in AR



Reading alone can be taxing, especially for young learners (Bus et al., 2015; Rai et al., 2011).
Several reading strategies can help with such daunting tasks. Some teachers facilitate whole
group reading, peer discussions, and book clubs to address this issue (Lin et al., 2017; Moses
et al., 2015) and reading approaches may provide scaffolding for students (Maloch, 2002).
Drawing on social constructivist theory (Kiili et al., 2012), Abuhasnah (2015) defined
collaborative strategic reading (CSR) as an activity that takes place in small collaborative
groups and includes activities such as previewing the text, clicking and clunking, getting the
gist, and wrapping up. Momtaz and Garner (2010) reported that such an approach to reading
instruction resulted in consistently higher scores among learners. The collaborative nature of
such an approach reinforces comprehension strategies for reading (Vaughn et al., 2011).

While CSR leverages the social dimension of reading instruction, technology-driven
tools such as AR can revolutionize such instruction through immersion (Stanica et al., 2020).
AR offers immersive, interactive experiences that blend digital content with the physical
environment, engaging multiple senses and allowing students to interact with 3D objects,
participate in quizzes, and engage in storytelling (Kirkyakova, 2020; Ro et al., 2018; Handa et
al., 2012). AR can also foster collaborative reading and peer interaction (Kiili et al., 2012;
Campos et al., 2019). By utilizing context-aware technologies, AR adapts to learners’
environments, creating personalized and relevant experiences that integrate real-world
contexts (Hu et al., 2021; Krings et al., 2020). Furthermore, gamification elements such as
vibrant visuals, sound effects, and interactive storylines can also enhance engagement and
motivation (Esteban, 2024; Ke & Hsu, 2015). Additionally, real-time feedback mechanisms
and assessments help track progress and evaluate the effectiveness of AR in improving
reading comprehension (Lin et al., 2017; Moses et al., 2015).

Context-aware AR scenes can provide learners with a more stimulating and interactive
reading experience (Krings et al., 2020; Olsson et al., 2012). Lee and Park (2019) posited that
context-aware AR technologies provide learners with unique and rich contexts for language
learning, addressing the limited decontextualized classroom learning, lack of interaction, and
authentic opportunities for language learning. Most importantly, AR fosters motivation,
engagement, creativity, imagination, and collaboration among learners. Teachers see AR as a
way to get students' attention, collaboration, and enjoyment (Belda-Medina, 2022; Passarelli
& Kolb, 2012 as cited in Roopa et al., 2021). Therefore, this study discusses the design and
evaluation phases of AR for augmented reading (AR2), which aims to promote the potential
benefits of integrating AR technology into reading instruction.

3. Design Consideration
3.1 AR Platform Used: Assemblr Studio

Assemblr Studio is a versatile platform known for its easy-to-use interface and comprehensive
AR content creation tools. It allows educators to easily design and deploy interactive and
immersive AR experiences. Several studies have used such a platform for educational
purposes (Donally, 2021; Jadan-Guerrero, 2022; Nadita et al., 2023). Lin and Yu (2023)
investigated the usefulness of Assemblr Studio in creating interactive AR content, making
education more accessible and engaging. Roopa et al. (2021) found that using Assemblr
Studio in the classroom transformed ordinary lessons into engaging experiences, increasing
student participation and learning. Assemblr Studio's compatibility with smartphones and
tablets, and its ability to incorporate 3D models, animations, and multimedia elements that are
readily available on the platform or can be uploaded, make it an ideal choice for developing
AR reading content.

3.2 The Story: The Great Garden Race



Figure 1. The Great Garden Race front scene and characters

The characters Garden Guard, Kamatis (tomato), Talong (eggplant), Pipino (cucumber), and
Kalabasa (squash) were chosen to reflect the common garden vegetables in the Philippines,
particularly those found in rural areas. The selection aimed to make the story relatable while
also addressing the common dislike children have for these vegetables by portraying them in
a fun and engaging manner (Siegel, 2019). The story revolves around a race in a garden,
where vegetable characters compete in various challenges that teach moral lessons,
teamwork, and the importance of healthy eating. The narrative is designed to be interactive,
allowing students to engage with the characters and plot them using AR features. (See
https://bit.ly/4cZr4b9).

3.3 Steps Undertaken

Figure 2 illustrates the steps undertaken during the AR? content development stage. This
process comprises five stages: story creation, platform selection, initial presentation, final

presentation, and evaluation.
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Figure 2. Steps considered in AR? content development

The story of The Great Garden Race was designed to be engaging and culturally
relevant. The AR content included interactive elements such as student participation in
dialogue. It should be noted that the initial AR content design was presented for evaluation in
a metaverse and educational content development course. After considering feedback from
the initial presentation, the professor and peers evaluated the usability, engagement,
educational value, and effectiveness of the AR content in improving reading comprehension.

4. Evaluation and Discussion

The instrument used by the evaluators to assess the AR content for reading was a 17-item
guestionnaire developed by the researcher using a 5-point Likert scale (see Appendix)
ranging from 1 (strongly disagree) to 5 (strongly agree). The evaluators included peers
majoring in metaverse and English education and a professor who is an expert in educational
technology.
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Figure 3. Visualization of the average responses for each statement

Figure 3 shows the average response to each statement, which generally indicates
positive feedback from the evaluators. The average responses to the 17 statements on a
Likert scale (1-5) indicate strong agreement. Evaluators expressed a significant preference for
reading with classmates (S1, average response: 4.83), indicating a highly enjoyable
collaborative reading experience in AR2. They also strongly agreed that they would like to
read more with AR (s6, mean response: 4.50) and found that AR technology made reading
more enjoyable (s7, mean response: 4.50). These responses echoed the agreement that AR
makes reading more interesting (s13, mean response: 4.67) and engaging (s16, mean
response: 4.33). They also strongly agreed that AR technology actively participates in the
reading activity (s12, mean response: 4.83) and that reading together is more enjoyable with
AR (s15, mean response: 4.50).

The results of the evaluation support the transformative potential of AR for improving
reading comprehension. AR's ability to overlay digital content in a physical environment
creates immersive and interactive experiences (Kirkyakova, 2020), making learning more
engaging (Roopa et al., 2021). The collaborative nature of AR can potentially provide a social
and immersive reading experience among learners (Campos et al., 2019; Sutherland et al.,
2023). In addition, AR technologies have been found to increase student motivation,
engagement, and collaboration (Ke & Hsu, 2015; Perez-Lopez et al., 2010), as evidenced by
the strong positive feedback from evaluators in this study.

5. Conclusion

The initial design and evaluation phases of the AR2 project showed promising results. The
evaluation provided positive feedback, highlighting the effectiveness of AR in making reading
enjoyable, engaging, and collaborative. This project stresses the potential of AR2 to address
literacy challenges and support the development of 21st century skills among young Filipino
learners. Nevertheless, there are some limitations to this study. It should be noted that this
study is only at the design and evaluation stage. At the same time, the evaluators were not
intended users of the content. Therefore, another phase of evaluation was suggested to test
the content validity for young learners. In addition, the study suggests its practical
implementation in reading classes for young Filipino learners. Technical difficulties in
accessing AR content should also be considered. The quality of devices (e.g., smartphones,
tablets, and laptops) may affect the accessibility and efficiency of reading content on Assemblr
Studio.
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