
Journal of Education, Humanities and Social Sciences RETPS 2023 

Volume 22 (2023)  

 

244 

Exploring VR Games for Enhancing Reading Fluency for 
Students with Reading Disabilities 

Qiaoqiao Ma* 

Carnegie Mellon University, Pittsburgh, Pennsylvania 

*Corresponding author: qiaoqiam@andrew.cmu.edu 

Abstract. Virtual reality (VR) has transformed education by providing an immersive and interactive 
learning experience. This paper explores the introduction of VR games in education, with a focus on 
supporting students with dyslexia and hyperlexia. It discusses the importance of understanding 
reading skills and reading disabilities and highlights the current strategies employed by middle school 
teachers to address these needs. The potential of VR to enhance reading skills and literacy 
development is then explored, emphasizing the benefits of personalized and targeted interventions. 
The paper further delves into the design considerations for effective VR-based educational games 
and simulations that enhance students' reading skills, including interactivity, immersion, and adaptive 
challenges. Practical considerations, ethical and equity considerations, as well as future directions 
and emerging trends in this educational game, are also discussed. By leveraging VR technology, 
educators are more likely to create inclusive and impactful learning experiences that enhance 
reading skills and foster a love for reading among students. 
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1. Introduction 

Virtual reality (VR) has revolutionized education by providing an immersive and interactive 

learning encounter, particularly beneficial for students with special requirements and needs. Several 

studies showed that VR has beneficial effects in the educational field, including increasing time on 

task [1] to enjoyment [2], motivation [3], deeper learning, and long-term retention [4]. When we 

combine cutting-edge technology and the idea of game-based learning with educational content, we 

could offer our learners a unique opportunity to explore complex concepts, historical events, scientific 

phenomena, and more in a highly engaging and memorable way. We could use technologies like 

Virtual Reality (VR) simulations to improve the learning experience. Through VR simulations, 

students can step into virtual worlds, manipulate objects, conduct experiments, and interact with 

virtual characters, all of which foster active learning and critical thinking. The introduction of VR 

games in education has the potential to enhance student motivation, retention, and understanding, as 

well as promote collaboration and problem-solving skills. With its ability to transport learners to 

places and situations that would otherwise be inaccessible, VR is reshaping the educational landscape 

and opening up new possibilities for immersive and impactful learning experiences [5]. 

2. Understanding Reading Skills and Disabilities 

Understanding reading skills and reading disabilities is crucial in the context of educational 

progress, and it becomes even more significant when considering conditions like dyslexia and 

hyperlexia. Dyslexia stands as a particular learning difference that impacts reading and language 

processing skills, posing difficulties for individuals in accurately and smoothly deciphering words. 

This often entails struggles with grasping phonological patterns and decoding techniques. Conversely, 

hyperlexia is distinguished by an early and intense captivation with letters and words, leading to 

proficient reading capabilities surpassing typical developmental norms. [6]. However, comprehension 

and language processing skills may be impaired. Both dyslexia and hyperlexia require tailored 

interventions and support to ensure optimal literacy development. Early identification and targeted 

strategies that address individual needs are vital for helping individuals with dyslexia or hyperlexia 
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overcome challenges, develop their reading skills, and foster a love for reading [6]. By understanding 

the nuances of these conditions and implementing appropriate instructional techniques, educators and 

professionals can empower individuals with dyslexia and hyperlexia to thrive academically and 

achieve their full potential in the realm of literacy. 

3. Literature Review 

3.1. Recent Progress of Reading Accessibility in the Classroom 

Middle school teachers employ various strategies to support students with dyslexia or hyperlexia 

in their classrooms currently. They often start by implementing differentiated instruction and 

providing individualized accommodations to the teaching and learning plans based on students’ 

specific needs. Teachers may use multisensory approaches that combine visual, auditory, and 

kinesthetic elements to enhance learning and reading skills [7]. They might incorporate assistive 

technology tools, such as text-to-speech software or audiobooks, to assist with decoding and 

comprehension. Additionally, middle school teachers collaborate with special education 

professionals, reading specialists, and parents to develop individualized education plans (IEPs) or 504 

plans [8], which outline specific accommodations and goals for students with dyslexia or hyperlexia. 

They may also provide additional one-on-one or small group instruction, focusing on explicit 

instruction in phonics, decoding strategies, and reading fluency. By creating a supportive and 

inclusive learning environment, middle school teachers strive to help students with dyslexia or 

hyperlexia thrive academically and develop their reading skills to their fullest potential. 

3.2. Introducing VR to Dyslexia and Hyperlexia 

Introducing virtual reality (VR) into education could provide valuable support to students with 

dyslexia and hyperlexia. VR can offer a multisensory and immersive learning experience that tailors 

to the unique needs of these students. For students with dyslexia, VR can provide visual and auditory 

cues to enhance phonological awareness and decoding skills. Virtual environments can simulate real-

world scenarios, allowing students to practice reading and comprehension in a controlled and 

interactive setting [5]. Additionally, VR can help individuals with hyperlexia by providing engaging 

and stimulating reading materials that cater to their advanced reading abilities. Through virtual 

simulations and interactive activities, VR can improve comprehension skills, vocabulary acquisition, 

and language processing for both dyslexic and hyperlexic students. By leveraging the power of VR, 

educators can create personalized and targeted interventions that address specific challenges 

associated with dyslexia and hyperlexia, fostering a more inclusive and effective learning 

environment for these students [9]. 

3.3. Designing Effective VR-Based Games and Simulation 

When designing effective VR-based educational games and simulations that enhance students' 

reading skills requires careful consideration of pedagogical principles and immersive technology, 

especially for novice VR players [10]. The content should align with educational objectives and 

curriculum standards, providing meaningful and relevant reading experiences. It's important to 

incorporate interactive elements that engage students actively in the learning process, such as virtual 

manipulatives, puzzles, or decision-making scenarios related to the text. The virtual environment 

should be designed to promote exploration and discovery, allowing students to interact with 

characters, objects, and settings to deepen their understanding of the text [10].  

The game or simulation can offer scaffolded prompts, feedback, and adaptive challenges tailored 

to individual reading abilities to support reading comprehension. Incorporating audio cues, text 

highlighting, and visual aids can enhance phonological awareness, fluency, and vocabulary 

development. Finally, tracking and assessment features can provide educators with data on students' 

progress and areas for improvement. By integrating these elements thoughtfully, VR-based 
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educational games and simulations can create engaging and immersive experiences that enhance 

students' reading skills and foster a love for reading. 

4. The Present Study 

Our captivating VR educational game allows users to step into the shoes of a non-player character 

(NPC) within a story they have a hard time understanding and processing. This immersive experience 

allows students to learn as players physically walk around and explore the environment while 

witnessing interactions between the main characters. As the NPC, players can observe the dialogue, 

body language, and subtle details that unfold between the story's protagonists. They can freely move 

within the virtual world, delving into diverse scenes, locations, and settings to pursue a more profound 

comprehension of the storyline and narrative. In addition, they could also turn the subtitles on and off 

based on their reading habits. Changing the fonts and format of the subtitles will be available to our 

learners, including dialogue bubbles, narrative hints, and non-verbal communication cues analysis 

and interpretation. Learners could have a deeper understanding and higher motivation in reading 

based on their personal choices and habits [11]. By assuming the role of an NPC, players actively 

engage with the story, honing their reading skills, comprehension, and critical thinking abilities. This 

VR game offers an innovative approach to literature-based learning, fostering empathy, immersion, 

and a deeper connection to the characters and events of the story. 

In addition to the immersive single-player experience, our VR educational game also offers a 

compelling multiplayer mode. In this mode, multiple users can connect and participate 

simultaneously, each assuming the role of a different NPC within the story. Players can collaborate 

and interact with each other, sharing their perspectives and observations as they explore the virtual 

world together. By engaging in collaborative discussions and exchanging insights, the multiplayer 

mode promotes social learning, communication skills, and cooperative problem-solving. Students can 

work together to analyze the interactions between main characters, discuss the plot, and collectively 

unravel the story's nuances. This multiplayer feature enhances engagement, encourages active 

participation, and fosters a sense of shared learning, making the VR educational game a dynamic and 

interactive experience for all players involved. 

5. Practical Considerations 

There are several practical considerations to keep in mind when developing and implementing the 

VR educational game. First and foremost is the hardware requirement. The game would need to be 

compatible with the available VR headsets and devices, ensuring that students have access to the 

necessary equipment and be able to know how to use them [12]. Additionally, considerations should 

be made regarding the space requirements for the VR experience, ensuring that users have enough 

physical room to move around safely and be able to hear and notice potential hazards around them 

while using VR devices, such as electrical hazards [13]. Teachers should be extra cautious about the 

physical space aspect when they want their students to experience this VR educational game, 

especially in the classroom. To optimize the educational value, the game should be designed with 

clear objectives, aligned with educational standards, and offer appropriate levels of challenge and 

scaffolding based on the target age group and reading abilities [10]. Thoughtful user interface design, 

intuitive controls, and accessible menus are also crucial for a seamless and user-friendly experience. 

Furthermore, ensuring that the content is age-appropriate, diverse, inclusive, and culturally sensitive 

is essential to creating a respectful and inclusive learning environment. Finally, it's important to 

provide proper guidance, supervision, and support to students during the gameplay to ensure their 

safety and facilitate meaningful learning experiences. 
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6. Ethical and Equity Considerations 

As with other educational games, there are some vital ethical and equity considerations when 

developing an educational game, especially in a VR environment. Firstly, it is crucial to ensure that 

the game does not perpetuate harmful stereotypes, biases, or discriminatory content. Developers must 

strive for inclusivity, representing diverse characters and perspectives that reflect the real-world 

experiences of all students. This helps create an equitable learning environment where all individuals 

feel valued and represented. Accessibility is another important aspect to consider. The game should 

be designed to accommodate students with disabilities, ensuring that all learners can access and enjoy 

it [14]. Additionally, privacy and data security should be prioritized, with robust measures in place to 

protect students’ personal information and ensure their online safety [15]. Transparent 

communication and informed consent are essential when collecting data related to the students’ game 

usage. Finally, considerations should be made regarding the affordability and availability of the 

necessary technology to ensure equitable access for all students, regardless of their socioeconomic 

background. By addressing these ethical and equity considerations, the VR educational game can 

create an inclusive and empowering learning experience for all students. 

7. Future Directions and Emerging Trends 

Looking toward the future, several exciting directions and emerging trends can shape the 

development of this educational game. One potential direction is the integration of artificial 

intelligence (AI) and natural language processing (NLP) technologies. By incorporating these 

advancements, the game can analyze students' interactions, provide real-time feedback, and adapt the 

narrative or challenges based on their individual progress and needs. This personalized learning 

approach enhances engagement and ensures a tailored experience for each student. Furthermore, the 

game could leverage advancements in machine learning to create dynamic and evolving storylines 

that respond to students' choices and actions, allowing for greater interactivity and immersion. 

Another future trend could involve incorporating collaborative elements beyond the multiplayer mode. 

For instance, students could collaborate remotely with their peers from different locations, fostering 

global connections and cultural exchange as they collectively explore and analyze the story. 

Additionally, the game could expand its scope beyond literature to include other subject areas, such 

as history, science, or social studies, providing interdisciplinary learning experiences. Lastly, 

advancements in haptic feedback and sensory technologies could offer more immersive experiences 

by simulating tactile sensations and enhancing overall sensory engagement within the virtual world. 

As technology continues to evolve, these future directions and emerging trends have the potential to 

revolutionize the educational game, making it even more engaging, adaptive, and impactful for 

students' learning. 

8. Conclusion 

The integration of VR in educational settings offers tremendous potential for enhancing reading 

skills and literacy development among students, particularly those with dyslexia and hyperlexia. By 

leveraging the immersive and interactive nature of VR, educators can provide students with engaging 

and personalized learning experiences. The introduction of VR games allows students to explore 

complex concepts, interact with virtual characters, and manipulate virtual objects, fostering active 

learning and critical thinking. Middle school teachers have been employing differentiated instruction, 

assistive technology tools, and individualized education plans to support students with reading 

disabilities. By incorporating VR into education, educators can further enhance these strategies and 

provide students with multisensory experiences that promote comprehension, vocabulary acquisition, 

and language processing. Designing effective VR-based educational games and simulations involves 

careful consideration of pedagogical principles, practical requirements, ethical and equity 

considerations, and emerging trends in technology. As the field continues to evolve, it is crucial to 
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ensure that VR-based educational games are accessible, inclusive, and aligned with educational 

standards. By embracing these advancements and addressing the identified considerations, educators 

can unlock the full potential of VR to enhance reading skills and empower students on their 

educational journey. 
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