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Abstract: In the digital era, educational paradigms are increasingly shaped by 

immersive technologies such as virtual reality (VR) and augmented reality (AR), 

which offer transformative potential for contextual learning. Grounded in the theory 

of situated cognition, this paper explores how learning environments can be designed 

to reflect real-world situations, thereby promoting deeper engagement and 

knowledge retention. The research highlights the theoretical underpinnings of 

situated cognition, emphasizing that learning is most effective when it occurs in 

authentic, socially interactive settings. It examines the integration of VR and AR as 

tools for simulating these contexts, drawing on case studies such as the AR-CIMUVE 

project and virtual field trips that facilitate embodied learning experiences. 

Furthermore, the paper identifies key benefits—such as increased motivation, 

improved collaboration, and enhanced cultural awareness—while also addressing 

challenges, including technical barriers, health concerns, and pedagogical 

misalignment. By reviewing current applications in both educational and public 

health contexts, the study underscores the importance of designing immersive 

environments that are ethically sound, pedagogically effective, and technologically 

feasible. This synthesis informs a framework for future innovations in educational 

technology, suggesting that effective implementation of AR/VR requires not only 

technical infrastructure but also a deep understanding of how context and interaction 

shape learning. The paper concludes with reflections on the evolving role of educators 

and the imperative to address digital divides to ensure equitable access to immersive 

learning experiences. 

Keywords: contextual learning, situated cognition, virtual reality, augmented 

reality, immersive education 

1. Introduction 
In an era defined by rapid technological advancements, the educational 

landscape is increasingly incorporating digital tools to enhance learning experiences. 

Contextual learning, rooted in situated cognition, emphasizes the importance of 

engaging learners within their environment and making connections between 

theoretical knowledge and real-world applications. By leveraging virtual and 

augmented reality (VR and AR), educators can create immersive learning experiences 
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that foster deeper understanding and retention of information. For instance, the AR-

CIMUVE project serves as an exemplary model, illustrating how augmented reality 

can effectively transmit cultural heritage while engaging students in a constructivist 

framework that promotes critical thinking and historical awareness (Agostini et al., 

2016). Moreover, as research continues to explore effective educational patterns, the 

development of a comprehensive framework for contextual learning stands out as a 

vital endeavor in this digital age, guiding how best to support learners through 

innovative technology (Brown et al., 2010). 

In the realm of education, contextual learning is defined as an instructional 

approach that connects academic content to real-world situations, thereby enhancing 

understanding and retention. This form of learning leverages the surrounding 

environment and experiences, allowing learners to actively engage with the subject 

matter rather than merely absorbing information passively. Recent advancements in 

technology, particularly through virtual and augmented reality, have elevated the 

potential for contextual learning by creating immersive experiences that simulate 

real-world interactions. For instance, a study highlighted how students engaged in a 

fieldtrip exercise were able to compare various techniques for enriching landscape 

scenes, utilizing technologies such as GPS-enabled applications and head-mounted 

virtual reality systems (Brown et al., 2010). Such tools not only foster deeper cognitive 

connections but also raise important discussions about the effectiveness and potential 

pitfalls of location-based learning strategies (Brown et al., 2010). Consequently, 

contextual learning stands as a pivotal element in designing educational 

environments that reflect situated cognition in the digital age. 

In the rapidly evolving landscape of education, digital age learning tools have 

emerged as pivotal resources that facilitate various instructional methods. Tools such 

as virtual reality (VR) and augmented reality (AR) are increasingly utilized to 

enhance the situated cognition framework by providing immersive experiences that 

contextualize learning. These technologies allow learners to engage with content in 

dynamic environments, bridging the gap between theoretical knowledge and 

practical application. Within this framework, AR particularly stands out; it enables 

learners to interact with real-world settings while overlaying digital information, 

thereby fostering deeper understanding and retention of concepts. As explored in the 

literature, the potential of AR in education includes both benefits and challenges, as 

it necessitates a critical examination of its implementation in diverse learning 

contexts. To effectively leverage these tools, educators must navigate technical and 

pedagogical hurdles, ultimately aiming to create effective learning frameworks that 

support contextual learning (Adams et al., 2012)(Brown et al., 2010). 

Situated cognition plays a pivotal role in understanding how learners engage 

with their environments, particularly in the context of digital technologies. By 

emphasizing the importance of context in the learning process, situated cognition 
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asserts that knowledge is not merely an abstract construct but is intrinsically linked 

to the situations in which it is acquired and applied. This connection is especially 

relevant in designing virtual and augmented reality (AR) environments that enhance 

contextual learning experiences. For instance, (Adams et al., 2012) outlines how AR 

can effectively integrate situated learning components into outdoor settings, thereby 

promoting active engagement and practical skill acquisition. Furthermore, (Brown et 

al., 2010) highlights the necessity of creating educational frameworks that prioritize 

contextual learning, enabling learners to navigate challenges while leveraging mobile 

technologies. Collectively, these insights underscore that fostering situated cognition 

within digital learning environments can significantly enrich educational outcomes 

and deepen learner engagement. 

 

 

Fig.1: This bar chart illustrates the positive impact of augmented reality on various aspects of 

student learning. It displays the percentage increase in improved academic performance, enhanced 

motivation, better collaboration, increased engagement, and reduced cognitive load as experienced by 

sixth-grade students using the 'WallaMe' AR application. The results indicate significant 

improvements in these areas compared to a control group. 

As the digital age continues to reshape educational paradigms, this essay aims 

to thoroughly explore the intricate relationship between contextual learning and the 

design of virtual and augmented reality environments grounded in situated 

cognition. The central purpose of this investigation is to critically evaluate how these 

immersive technologies can enhance learning experiences by integrating real-world 

contexts with interactive digital elements. By examining the current state of 

augmented reality applications in educational settings, the essay highlights the dual 

facets of these technologies—both their pedagogical potential and the challenges 
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they present, as noted in (Adams et al., 2012). Furthermore, leveraging situated 

cognition as a theoretical framework, the discussion also explores AR's role in 

constructing seamless omnichannel experiences that facilitate learning (see 

(Chylinski et al., 2018)), ultimately aspiring to inform future research and practice in 

educational technology. This comprehensive analysis serves not only as an 

examination of the current landscape but also as a roadmap for innovative 

applications in contextual learning. 
 

2. Theoretical Foundations of Situated Cognition 
The theoretical foundations of situated cognition emphasize the context-

dependent nature of learning, highlighting that knowledge is not  an abstract concept 

but intricately woven into the physical and social environments in which it is 

acquired. This approach posits that learning experiences are most effective when 

they are embedded within authentic situations, allowing learners to navigate and 

manipulate their surroundings. As virtual and augmented reality environments gain 

traction in educational contexts, they offer compelling opportunities to apply these 

principles by creating immersive experiences that mirror real -world tasks. 

Furthermore, the emergent field of Tangible User Interfaces (TUIs) exemplifies this 

integration by bridging digital and physical contexts, enhancing users’ interaction 

with information derived from real-world experiences (C O Shaer et al., 2009). 

However, as educators adopt these technologies, critical considerations around ethics 

and student safety emerge, necessitating clear guidelines to navigate this uncharted 

territory (Burleigh et al., 2020). Thus, the theoretical underpinnings of situated 

cognition inform both the design and implementation of these innovative learning 

environments. 
 

Historical context of situated cognition theory 

Situated cognition theory emerged in the 1980s as a response to traditional 

cognitive approaches that often-isolated learning from its context. This theoretical 

framework emphasizes that knowledge is fundamentally constructed through social 

interactions and situated experiences within specific environments, challenging the 

view of cognition as a mere internal process. The historical roots of situated cognition 

can be traced to a variety of disciplines, including psychology, education, and 

anthropology, which all highlight the importance of context in learning. Notably, as 

digital technologies advance, the implications of situated cognition are becoming 

increasingly relevant, particularly with the rise of Augmented Reality (AR). Drawing 

on situated cognition theorizing as a guiding framework, recent studies illustrate 

how AR can facilitate immersive learning experiences by merging online and offline 

interactions, thereby presenting unique opportunities to enhance contextual learning 

(Chylinski et al., 2018). Moreover, this action-based approach to presence expands 
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our understanding of learning environments, enabling a seamless integration of 

virtual and physical realms (A Amin et al., 2015). 

 

Key principles of situated learning 

Situated learning is fundamentally rooted in the context in which knowledge 

is acquired, highlighting the importance of authentic environments and social 

interactions in the learning process. One of the key principles is that learning is 

inherently contextual; it occurs in situations where learners engage actively with 

real-world scenarios, facilitating a deeper understanding of concepts. This principle 

is particularly relevant for virtual and augmented reality (AR) environments, where 

learners can explore and manipulate digital representations of real-world contexts. 

For instance, the AR-CIMUVE project exemplifies how students can engage with 

their historical environment through interactive mobile applications, thus enhancing 

their cultural awareness and cr itical thinking skills (Agostini et al., 2016). 

Furthermore, the integration of situated cognition within the design of AR 

experiences promotes seamless transitions between online and offline worlds, 

fostering immersive learning experiences that resonate with learners realities 

(Chylinski et al., 2018). Through these principles, situated learning cultivates more 

engaged and informed learners. 

 

Role of social interaction in learning 

Social interaction plays a pivotal role in the learning process, particularly 

within the framework of contextual learning in digital environments. Engaging with 

peers and educators fosters collaborative knowledge construction, which is essential 

for deeper understanding and retention. The integration of virtual and augmented 

reality in education enhances social interaction by allowing learners to explore 

complex ideas together in immersive settings. For example, the AR-CIMUVE project 

exemplifies how augmented reality can facilitate group discussions and explorations 

that connect students to their cultural heritage, promoting a shared learning 

experience that emphasizes critical thinking and problem-solving skills (Agostini et 

al., 2016). Additionally, as designers create frameworks for contextual learning, 

examining existing systems through literature reviews can reveal potential avenues 

for enhancing social engagement among learners (Brown et al., 2010). Thus, 

leveraging social interactions in digital learning spaces not only enriches individual 

understanding but also cultivates a sense of community and collective identity 

among students. 
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Fig.2: This bar chart illustrates the positive impact of social interaction in virtual and 

augmented reality (VR/AR) educational environments. The data shows the percentage increase in five 

key areas: Improved Collaboration, Enhanced Engagement, Increased Cultural Awareness, Improved 

Social Skills, and Enhanced Cognitive Development, derived from various studies. Each area reflects 

how VR/AR technologies foster better educational outcomes compared to traditional learning 

methods. 

 

Implications for educational design 

The implications for educational design in the context of virtual and 

augmented reality (VR/AR) environments are profound, particularly when viewed 

through the lens of situated cognition. Such environments allow learners to engage 

with content in an immersive, interactive manner, fostering deeper understanding 

and contextualized skill-building. For instance, educational platforms that utilize AR 

can transform traditional learning experiences, as evidenced by projects like AR-

CIMUVE, which enable students to explore their cultural heritage dynamically. By 

leveraging mobile devices and AR technology, students can engage with complex 

concepts through direct manipulation of 3D models and historical data, promoting a 

constructivist approach to learning (Agostini et al., 2016). Moreover, the interplay 

between embodied experiences and cognitive processes underscores the necessity of 

integrating physical interaction into educational contexts. This suggests that fostering 

bodily awareness in learning modalities, such as mathematics, may enhance student 

comprehension and retention of abstract concepts (Abrahamson et al., 2014). 
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3. Virtual Reality (VR) in Contextual Learning 
In the rapidly evolving landscape of education, Virtual Reality (VR) offers 

innovative pathways for contextual learning that align with the principles of situated 

cognition. By immersing learners in diverse, interactive environments, VR fosters 

authentic experiences that traditional classrooms cannot replicate, allowing students 

to apply knowledge in practical contexts. This immersive quality enhances 

engagement and motivation, as learners actively participate in their educational 

journey rather than passively absorbing information. Furthermore, as highlighted in 

recent research, VR can facilitate skill development through progressive, 

contextualized experiences that mirror real-world scenarios, thus bridging theory 

and practice effectively (Lowell V, 2024). Moreover, integrating personalized features, 

such as self-monitoring and adaptive challenges, can augment learners sense of 

agency and control, essential for deeper learning outcomes (Hsu K-C et al., 2024). By 

harnessing the transformative potential of VR, educators can create dynamic 

environments that promote not only knowledge acquisition but also critical thinking 

and collaboration among students. 

 

Definition and characteristics of virtual reality 

Virtual reality (VR) embodies an immersive technological experience that 

simulates a three-dimensional environment, allowing users to interact with digital 

landscapes in a seemingly real way. Characterized by its use of head-mounted 

displays and motion tracking, VR transforms user perception by engaging multiple 

senses, thereby fostering a sense of presence within the virtual world. This capacity 

for immersion is crucial for contextual learning, as it presents information in a setting 

that resembles real-life scenarios, facilitating deeper understanding and retention. 

Researchers have begun to explore how VR can be harnessed in educational contexts 

to bolster professional development for educators, particularly through the 

integration of Web 2.0 technologies that support collaborative learning environments 

(Burden et al., 2010). Additionally, the ongoing development of frameworks for 

contextual learning suggests that VR applications can address significant challenges 

in education, ultimately promoting more effective learning outcomes (Brown et al., 

2010). 

 

Benefits of VR for immersive learning experiences 

The integration of virtual reality (VR) in educational settings offers numerous 

benefits that significantly enhance immersive learning experiences, particularly in 

the context of situated cognition. By simulating real-world environments, VR enables 

learners to engage with content in a manner that transcends traditional classroom 

limitations. This immersive approach fosters deeper understanding and retention of 

knowledge by allowing students to interact with subject matter in dynamic ways. For 
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instance, a study demonstrated that headset-mounted display virtual reality (HMD 

VR) could effectively enhance vocabulary acquisition and content knowledge for 

diverse learners, highlighting VRs potential to support culturally and linguistically 

diverse (CALD) students (Albayrak S et al., 2022). Moreover, extended realities, 

including augmented reality (AR), provide learners with opportunities to practice 

communication in both virtual and real environments, enhancing personal agency 

and motivation through collaborative and interactive experiences (Godwin-Jones et 

al., 2023). Thus, VR serves as a powerful tool for contextual learning in the digital 

age. 

 

Measure HMD Group Mean 

(SD) 

2 D  Vi d e o  G r o u p 

Mean (SD) 

Effect Size (d) 

Presence 4.18 (0.74) 2.91 (1.01) 1.43 

Enjoyment 4.65 (0.63) 3.58 (1.22) 1.10 

Interest 4.06 (0.76) 3.45 (1.31) 0.57 

Immediate Posttest 

Score 

18.29 (4.04) 15.57 (4.83) 0.61 

Delayed Posttest 

Score 

18.90 (4.35) 15.64 (4.97) 0.70 

Table 1: Comparison of Learning Outcomes Between HMD and 2D Video Groups 

 

Case studies of VR applications in education 

The integration of virtual reality (VR) in educational settings has shown 

promising results in enhancing student engagement and facilitating deeper learning 

experiences. For instance, case studies involving headset-mounted display virtual 

reality (HMD VR) games have reported significant improvements in vocabulary 

acquisition and retention among Middle Eastern students in Years 7 and 8. These 

games not only foster subject-specific knowledge but also positively influence 

perceptions and attitudes towards learning through immersive technologies 

(Albayrak S et al., 2022). Moreover, by incorporating elements of semiotics, VR 

applications extend the traditional learning environment, leveraging multimodal 

communication that encompasses gestures, sounds, and spatial awareness (Godwin-

Jones et al., 2023). This convergence of technology and pedagogical strategy 

underscores the potential of VR to create situated learning experiences that are 

contextually relevant, enabling learners to thrive in diverse educational landscapes. 

As such, the effective design of VR environments can be pivotal in addressing the 

needs of culturally and linguistically diverse learners. 

 

Challenges and limitations of VR in learning environments 
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As virtual reality (VR) technology becomes increasingly integrated into 

educational settings, several challenges and limitations must be addressed to 

optimize its effectiveness as a learning tool. A primary concern lies in the technical 

hurdles associated with VR implementation, including compatibility issues and 

hardware requirements that can create barriers to access for many students. 

Furthermore, educators often struggle with pedagogical integration, as the alignment 

between VR experiences and educational objectives may not be straightforward. 

Research suggests that while augmented reality (AR) can enhance engagement in 

learning, there are also inherent drawbacks, such as the potential for distraction and 

the risk of oversimplified content delivery (Adams et al., 2012). Additionally, the 

field of educational neuroscience highlights difficulties in synthesizing insights from 

various disciplines, which may further complicate the effective application of VR in 

diverse educational contexts (Han et al., 2019). The effective utilization of VR thus 

necessitates a holistic approach that addresses both technological and pedagogical 

concerns. 

 

4. Augmented Reality (AR) in Contextual Learning 
In the realm of contextual learning, Augmented Reality (AR) emerges as a 

transformative tool that situates learning experiences within real-world contexts. As 

learners interact with digital information superimposed onto their physical 

surroundings, they engage in a process that transcends traditional educational 

paradigms. This integration not only enhances motivation but also promotes a 

deeper understanding of subject matter by allowing learners to visualize complex 

concepts in tangible settings. Research indicates the potential of AR to support 

contextual learning by identifying key challenges and uncovering educational 

patterns that align with situated cognition (Brown et al., 2010). Moreover, exploring 

the technical and pedagogical challenges of AR can yield insights into its efficacy 

within mobile learning environments, ultimately reshaping educational practices 

(Adams et al., 2012). As AR technology continues to evolve, its application in 

educational frameworks promises to facilitate deeper connections between 

theoretical knowledge and real-world applications, enriching the learning experience. 

 

Definition and characteristics of augmented reality 

Augmented reality (AR) is defined as a technology that superimposes digital 

information—such as images, sounds, and other data—onto the real world, 

enhancing the users perception of their environment. this interactive experience 

effectively recontextualizes the physical space, enabling learners to engage with 

content in a meaningful way that bridges the gap between theoretical knowledge and 

practical application. One of the key characteristics of AR is its ability to provide 

contextualized learning environments that are adaptable to varying educational 
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settings and requirements. By immersing students in dynamic environments, AR 

encourages active participation and facilitates situated cognition, where knowledge 

is constructed through interaction with contextually relevant materials. This 

approach aligns with findings from contemporary research that highlight the 

importance of designing educational contexts that support seamless learning 

experiences by orchestrating both physical and digital components (Brown et al., 

2010)(Börner et al., 2012). 
 

Enhancing real-world experiences through AR 

The integration of Augmented Reality (AR) into educational contexts 

represents a transformative approach to enhancing real -world experiences, 

facilitating deeper engagement and understanding among learners. By leveraging 

the principles of situated cognition, AR allows learners to immerse themselves in 

interactive environments that bridge the gap between theoretical knowledge and 

practical application. For instance, AR can provide contextualized simulations where 

students engage with complex concepts in a tangible manner, thereby enriching their 

learning experience. This technologys embedded, embodied, and extended customer 

experiences create a seamless omnichannel journey that caters to various learning 

needs, offering a coherent structure for both educational and managerial frameworks 

(Chylinski et al., 2018). Furthermore, addressing design dimensions of contextualized 

learning ensures that educational settings are meticulously orchestrated, allowing for 

seamless transitions between different learning environments. This fosters a more 

holistic understanding of the subject matter, thus underscoring the significance of AR 

in modern educational paradigms (Börner et al., 2012). 

 

Examples of AR applications in various fields 

The application of augmented reality (AR) spans numerous fields, showcasing 

its transformative potential in enhancing learning experiences. For instance, in 

geography education, students have engaged in field trips where they utilize various 

AR technologies to augment real-world landscapes, thereby assessing the 

effectiveness of these tools for creating immersive visitor guides in the picturesque 

Lake District of England (Brown et al., 2010). Such hands-on experiences allow 

students to critically analyze multiple technologies, from GPS-enabled mobile 

applications to head-mounted virtual reality systems, ultimately fostering deeper 

engagement with the content. Additionally, AR serves as an influential medium in 

mobile learning contexts, promoting location-sensitive learning by providing 

students with contextual information pertinent to their surroundings (Brown et al., 

2010). These diverse applications emphasize how AR can revolutionize educational 

practices by situating learning within the rich context of real-world environments, 

reinforcing the principles of situated cognition. 
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Potential drawbacks and considerations for AR use 

As augmented reality (AR) applications gain traction in educational contexts, 

a multitude of potential drawbacks and considerations arises that warrant careful 

examination. One significant concern lies in the unpredictability of user experience 

within dynamic environments, which can detract from the intended learning 

outcomes. Users may struggle to effectively navigate AR systems that lack established 

design precedents and guidelines, as indicated by the complexities faced in designing 

AR for specific domains, such as ship bridges (Frydenberg et al., 2024). Moreover, the 

reliance on technology may inadvertently undermine the development of critical 

cognitive skills, as users might become overly dependent on AR for information 

retrieval and processing. Additionally, privacy and data security concerns are 

amplified in AR ecosystems where personal data may be collected through user 

interactions. Thus, consciously addressing these drawbacks is essential to harnessing 

the full benefits of AR in contextual learning settings while safeguarding user 

engagement and educational integrity. 

 

5. Conclusion 
In conclusion, the integration of virtual and augmented reality environments 

into educational frameworks presents a transformative opportunity for contextual 

learning, fostering situated cognition among learners. The design of these immersive 

experiences must prioritize the orchestration of educational contexts to enhance 

engagement and knowledge retention. As indicated in the work of Specht et al., 

effective design involves not only the structuring of content but also the seamless 

connectivity of various learning environments, enabling learners to navigate and 

absorb knowledge in a more fluid manner (Börner et al., 2012). Furthermore, the 

exploration of persuasive technology within learning, as discussed during the 

IWEPLET workshop, underscores the potential of tailored educational tools to 

promote meaningful interactions (Behringer et al., 2013). Ultimately, harnessing 

these advancements requires ongoing research and collaboration among educators, 

technologists, and learners, ensuring that the evolution of digital learning 

environments aligns with the complexities of human cognition and social interaction. 

In examining the integration of augmented and virtual reality (AR/VR) in 

education, key insights have emerged regarding the design of contextual learning 

environments that align with situated cognition principles. A thorough literature 

review revealed that current technological advancements play a critical role in 

enhancing experiential learning opportunities, particularly in immersive settings. 

The exploration by partners in identifying educational patterns is instrumental in 

developing a cohesive framework for contextual learning, emphasizing the necessity 

of addressing challenges within mobile learning modalities to foster deeper 
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engagement (Brown et al., 2010). Furthermore, empirical studies indicate that 

students benefit significantly from comparative analyses of various augmentative 

techniques applied to real-world contexts, as demonstrated in the evaluation of 

technologies used during field trips in the English Lake District. these immersive 

learning exercises offer valuable insights into how students navigate and synthesize 

information using different tools to create dynamic educational resources (Brown et 

al., 2010). 

As we look toward the future of contextual learning technologies, augmented 

reality (AR) is poised to revolutionize educational practices by fostering immersive 

learning environments. The integration of AR into situated learning frameworks can 

enhance engagement and retention by providing learners with interactive 

experiences tailored to real-world contexts. (Adams et al., 2012) emphasizes the need 

for a nuanced understanding of ARs role in learning, highlighting its potential 

benefits while acknowledging the technical and pedagogical challenges it introduces. 

In addition, the STELLAR networks exploration of contextualization in education 

underscores the importance of designing seamless learning experiences that bridge 

various educational settings. (Börner et al., 2012) identifies critical design dimensions 

essential for effective contextual learning. As advancements in AR technology 

continue to emerge, educators must prioritize these design elements to ensure that 

learning experiences are not only engaging but also conducive to meaningful 

knowledge acquisition in diverse environments. 

In the realm of virtual and augmented reality (VR and AR) education, 

educators play a pivotal role in both the selection and implementation of these 

technologies within the curriculum. Their involvement is crucial, particularly as the 

growing presence of VR applications in learning environments demands a critical 

understanding of ethical and safety considerations. Research highlights that 

educators require clear guidelines to navigate these complexities, as they seek to 

integrate VR in ways that promote student engagement while ensuring well-being 

(Burleigh et al., 2020). Furthermore, studies indicate that when educators employ VR 

tools, such as the Google Expeditions system, students show marked improvements 

in both academic achievement and motivation compared to traditional teaching 

methods (Bowen et al., 2018). Hence, educators not only serve as facilitators of 

technological integration, but they also bear the responsibility of shaping ethical 

practices that will influence the effectiveness and safety of immersive learning 

experiences in the classroom. 

In reflecting on the transformative impact of digital environments on learning, 

it  becomes evident that augmented reality (AR) and other technological 

advancements offer substantial opportunities for enhancing educational experiences. 

Digital environments enable students to engage with content in a dynamic and 

interactive manner, fostering deeper understanding and retention. For instance, 
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initiatives like the AR-CIMUVE project illustrate how mobile devices can facilitate 

exploration of historical contexts, allowing students to interact with their 

surroundings while constructing knowledge through a constructivist framework 

(Agostini et al., 2016). this engagement is further reinforced by the concept that AR 

can enhance situated learning, allowing learners to contextualize information within 

real-world environments (Adams et al., 2012). However, as we embrace these 

innovations, it is crucial to remain aware of both the pedagogical challenges and the 

potential pitfalls associated with digital technology to ensure that these tools 

augment rather than detract from meaningful learning experiences. 
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