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Abstract  
 
The increasing integration of extended reality (XR) into language education has 
highlighted the need for pedagogically grounded approaches to its use in English for 
Specific Purposes (ESP). This article presents a case study based on the development of 
an application aiming to enhance ESP competence in educational and professional 
contexts via augmented reality (AR) and focusing on three specialized domains (medical, 
business, and legal English). The study addresses the pedagogical and material-design 
requirements guiding the development of AR-supported ESP learning environments, 
including design, interaction modes, and corpus-informed material development. More 
specifically, it examines how ESP-specific pedagogical principles can be operationalized 
through AR-based tasks, how technological and interaction design choices support these 
principles, and how corpus-informed procedures can be used to develop ESP learning 
materials. The article contributes to current discussions on the role of XR in ESP by 
outlining a design-oriented framework that connects instructional requirements, 
material development, and technological implementation.  
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1. INTRODUCTION 
 
The rapid evolution of digital technologies has profoundly transformed the 
educational landscape, generating new pedagogical possibilities and reshaping how 
learners engage with knowledge. Among these innovations, extended reality (XR) 
has emerged as a promising domain for reimagining teaching and learning, 
particularly in the field of language education (Anesa, 2025; Fan et al., 2020; Hockly, 
2019; Tegoan et al., 2021). XR affords immersive, interactive environments that 
transcend the limitations of conventional classroom instruction, offering learners 
authentic, multimodal, and situated experiences that blend the virtual with the 
physical. Within this spectrum, augmented reality (AR) is especially promising for 
language education because of its accessibility and scalability; it requires only 
devices such as smartphones or tablets and enables the seamless integration of 
digital objects into real-world contexts (Karacan & Mollamehmetoğlu, 2022). 

Research on AR-supported language learning has grown considerably over the 
past decade, revealing multiple affordances for enhancing vocabulary acquisition, 
communicative competence, and learner motivation (Ibrahim et al., 2018). Such 
findings align with broader pedagogical frameworks that emphasize situated 
learning and multimodal meaning-making (Lave & Wenger, 1991; Vygotsky, 1978), 
according to which learning emerges through social interaction and the integration 
of multiple semiotic resources. From this perspective, AR can contribute to 
transforming classrooms into interactive, practice-based environments in which 
learners assume active rather than passive roles. 

The affordances of AR become particularly salient within the specialized 
domain of English for Specific Purposes (ESP), which equips learners with linguistic, 
pragmatic, and discourse skills that are directly applicable to professional and 
disciplinary contexts, such as medicine, law, business, and engineering, inter alia. 
While ESP pedagogy has long employed case studies, simulations, and role-play to 
approximate authentic practice (Anthony, 2018; Belcher, 2006; Paltridge, 2012; 
Tymbay, 2022), such methods often lack the immediacy and interactional 
complexity of real-world professional encounters (Bhatia, 2008; Hyland, 2006; 
Taguchi, 2017). XR environments can bridge this gap by immersing learners in 
realistic, task-based scenarios in which communicative competence is both 
contextualized and operationalized. Despite this potential, existing reviews of XR in 
language learning and ESP (Christou et al., 2025; Huang et al., 2021) suggest a 
relative predominance of virtual reality (VR) applications, while AR remains 
comparatively underexplored, in spite of its accessibility and ecological validity. 

Against this backdrop, the ESP-XR project was conceived. 1  The central 
outcome was the creation of the ESP-XR app, designed not merely as a technological 
innovation but also as a pedagogical ecosystem that integrates theory-driven design, 

                                                 
1 Enhancing ESP Competence in Educational and Professional Contexts via Augmented Reality, PRIN 2022 (DD 
MUR n. 104 del 02.02.2022) funded by EU – NextGenerationEU, CUP F53D23004810006. 
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inclusivity, and interdisciplinarity (ESP-XR Project, 2025). The app simulates 
professional and academic environments through AR-enhanced tasks, enabling 
learners to interact with multimodal resources, engage in authentic communicative 
practices, and cultivate competences that extend beyond linguistic proficiency to 
include digital literacy, creativity, and critical thinking. 

A distinctive contribution of the ESP-XR system is its emphasis on inclusivity 
and accessibility. By prioritizing mobile-based AR, the system aims to ensure that 
immersive ESP learning is not restricted to well-resourced contexts but is made 
available to learners across diverse socioeconomic and educational environments. 
This design ethos reflects broader commitments to democratizing access to education 
and fostering digital equity. Furthermore, the project’s interdisciplinarity (combining 
linguistics, pedagogy, discourse analysis, psychology, and information technology) 
underscores its ambition to construct a research-driven, practice-sensitive model for 
technology-enhanced ESP pedagogy. 

This study adopts a design-oriented case study approach to identify the 
pedagogical, linguistic, and design requirements underlying the development of an 
ESP-XR system as an AR-supported ESP learning environment. It is guided by the 
following research questions: 

RQ1. Which ESP-specific pedagogical and syllabus-design principles should 
guide the development of an AR-supported learning environment for field-related 
academic contexts? 

RQ1a. Which ESP pedagogical principles inform the design of AR-enhanced 
learning tasks? 

RQ1b. Which technological and interaction-design choices are required to 
operationalize these pedagogical principles in an AR-supported environment? 

RQ1c. How can corpus-informed procedures be used to develop and 
structure the linguistic materials embedded in ESP-XR? 

 
 

2.  THEORETICAL AND METHODOLOGICAL FRAMEWORK 
 
2.1. The background 
 
The integration of AR into ESP instruction raises a fundamental question about how 
technological affordances can be aligned with the pedagogical and disciplinary 
requirements of ESP learning in field-related academic contexts. While AR has been 
investigated in general education (Kabra et al., 2025), its application to ESP remains 
relatively under-theorized, particularly with regard to the interplay between 
instructional design, domain-specific language use, and immersive technologies. 
The relevant literature highlights both the potential and the limitations of AR in 
educational settings, pointing to the need for structured design approaches that 
integrate pedagogical, technological, and contextual factors (Akçayır & Akçayır, 
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2017; Wu et al., 2013). In particular, no single instructional blueprint exists for the 
development of AR-based learning environments, especially in ESP settings, where 
disciplinary specificity, learner needs, and technological constraints have to be dealt 
with simultaneously. As noted in previous research, the absence of standardized 
design methodologies in mobile augmented reality (MAR) applications calls for 
more systematic approaches to the development and evaluation of such applications 
(Akçayır & Akçayır, 2017; Fan et al., 2020). 

Learning in ESP is inherently context-dependent, involving the acquisition of 
specialized vocabulary, discourse practices, and communicative strategies 
embedded in professional and academic settings. For this reason, this study adopts 
a multi-theoretical framework drawing on well-established approaches to language 
pedagogy and learning theory. At its core lies Communicative Language Teaching 
(CLT), which focuses on developing communicative competence through 
meaningful interaction (Canale & Swain, 1980; Hymes, 1972). In ESP contexts, this 
implies a shift from decontextualized language teaching to the use of language in 
domain-specific communicative situations.  

Building on CLT, Task-Based Language Teaching (TBLT) offers a systematic 
framework for organizing instruction around goal-oriented tasks that mimic real-
world communicative practices (Ellis, 2003; Ellis et al., 2020). This is especially 
relevant in ESP, where tasks such as consultations, negotiations, or problem-solving 
activities reflect the communicative demands of specific disciplinary domains. TBLT 
foregrounds purposeful language use and thus supports the integration of linguistic, 
pragmatic and strategic competences in authentic scenarios (Richards & Rodgers, 
2001).  

These pedagogical principles are further supported by Situated Learning 
Theory, which considers learning as a process embedded in social and professional 
contexts (Lave & Wenger, 1991). In ESP, this perspective highlights the importance 
of exposing learners to realistic communicative environments where language is 
used as part of domain-specific practices. AR technologies provide specific 
affordances in this respect, enabling the simulation of context-rich scenarios in 
which learners interact with both linguistic and environmental elements.  

Moreover, the framework is informed by Multimodal Learning Theory, which 
argues that meaning is made by integrating verbal, visual, and spatial resources 
(Mayer, 2009). This is particularly true in professional communication, where the 
discourse is inherently multimodal. At the same time, the design of AR-supported 
learning environments should take into account Cognitive Load Theory, as the 
introduction of multiple modalities should not overload learners, but rather 
facilitate their processing and comprehension (Sweller, 1988).  

With regard to design, research on AR in education has identified a set of 
recurring affordances and challenges. On the one hand, AR enables three -
dimensional visualization, interactive engagement with content, and context-aware 
learning, which can facilitate the understanding of complex and abstract ideas (Fan 
et al., 2020). On the other hand, its implementation presents some issues associated 
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with accessibility, technological limitations, and instructional complexity, when 
multimodal input is not adequately organized (Akçayır & Akçayır, 2017). 

These considerations are especially important in ESP contexts, where 
instructional design must balance authenticity, usability, and pedagogical clarity. In 
particular, the development of linguistic materials poses specific challenges. While 
corpora and frequency lists provide valuable resources, research has shown that 
domain-specific authenticity and contextual relevance are essential for ensuring 
that learning materials reflect actual professional practices (Pallavicini & Anesa, 
2026).  

Considering all these theoretical approaches, there is an obvious necessity to 
develop a theory-based method of designing AR-supported ESP learning 
environments. Rather than focusing solely on technological innovation, effective 
integration requires the identification of pedagogical and syllabus-design principles 
that can guide the development of meaningful, contextually grounded learning 
experiences in field-related academic contexts (Akçayır & Akçayır, 2017; Fan et al., 
2020). 

It is precisely this requirement that prompts the present study, which aims to 
identify ESP-specific pedagogical and syllabus-design principles that should guide 
the development of an AR-supported learning environment. The ESP-XR application 
is examined as a design-oriented case study illustrating how these principles can be 
operationalized in practice. 

 
 

2.2. ESP-XR as a design-oriented case study 
 
This paper adopts a design-oriented case study approach to examine the 
development of ESP-XR, an AR-supported learning environment for ESP in field-
related academic contexts. This single case allows for the exploration of how 
pedagogical and syllabus-design principles can inform the creation of AR-based 
learning environments (RQ1). 

The ESP-XR project, which led to the creation of the ESP-XR app, addresses a 
specific gap in ESP instruction. While ESP pedagogy has long emphasized the 
importance of contextualized and task-based learning, conventional instructional 
formats often struggle to capture the complexity of real-world professional 
communication. Specifically, learners may have limited opportunities to engage in 
situated, multimodal, and interaction-rich scenarios that reflect the communicative 
demands of their target domains. The ESP-XR app is designed and developed to 
address this gap targeting students in higher education who are preparing to 
operate in professional fields such as business, law, or healthcare.  

Beyond its technological dimension, ESP-XR is grounded in a conceptual 
framework that integrates relational pragmatics, multimodality, and constructivist 
approaches to learning (Hyland, 2022). From the perspective of relational 
pragmatics, effective communication in professional contexts depends not only on 
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linguistic accuracy but also on pragmatic appropriateness, cooperation, and the 
negotiation of meaning (Taguchi, 2017). Within the ESP-XR app, these principles are 
implemented through AR-mediated interaction, in which pragmatic awareness 
plays a central role. Moreover, the design is also informed by multimodality and 
multiliteracies frameworks (Cope & Kalantzis, 2009), where it is implied that 
meaning-making emerges through the integration of linguistic, visual, auditory, and 
spatial resources. In professional settings, communication involves the coordination 
of multiple semiotic modes. By leveraging AR environments, the ESP-XR app 
engages learners with communicative strategies in contextually grounded 
scenarios. Finally, ESP-XR draws on constructivist and situated learning 
perspectives, particularly Vygotsky’s (1978) view of knowledge as socially mediated 
and Lave and Wenger’s (1991) notion of learning as participation in communities of 
practice. Through problem-based and collaborative tasks embedded in AR 
scenarios, the ESP-XR app is designed to support the co-construction of knowledge. 

The ESP-XR project targets university-level and adult learners with an upper-
intermediate proficiency in English (CEFR B2), particularly those preparing for 
professional or international careers. It may also be relevant for individuals who 
need to operate in English within specialized domains such as business, law, and 
healthcare, and who seek to develop greater lexical and pragmatic accuracy and 
confidence in context-specific communication. 
 
 

3. THE ESP-XR APPLICATION: SYSTEM DESIGN AND 
IMPLEMENTATION  

 
The design and implementation of the ESP-XR system were guided by the aim of 
creating an immersive, interactive, and pedagogically effective environment to 
support ESP communicative competence. The project specifically draws on principles 
of user-centered design (UCD), that is understood as an iterative design approach 
grounded in the active involvement of end users throughout the development process 
(Abras et al., 2004; Norman, 1988), and interaction design (IxD), which focuses on 
how users engage with the interface elements and interactive features (Rogers et al., 
2011). The aim is to balance educational objectives, usability, technical robustness, 
and future extensibility. In this context, these approaches were applied to support the 
development of pedagogically meaningful interactions and learning tasks. In the ESP-
XR project, the end users were ESP learners, specifically university students engaged 
in ESP contexts. 
 

 

3.1. System design  
 
The ESP-XR platform is structured around a client–server architecture: a mobile 
application (client) used by learners and a web-based system (server) where 
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content and learning materials are created, stored, and managed. This separation 
allows the app to deliver interactive activities, while the underlying system supports 
the organization and updating of materials. Currently running on Android tablets, 
the app is responsible for delivering the interactive learning experience, including 
the visualization of 3D environments, the integration of augmented elements into 
real-world settings, the animation of avatars, and the presentation of audio and 
dialogue-based activities. It also supports user interaction with tasks and exercises 
in real time. The web-based system, in turn, supports the creation and management 
of learning content. It allows instructors and developers to design and organize 
dialogues, define learning scenarios, associate visual elements with specific tasks, 
and manage different user roles within the platform. The system is designed to keep 
learning content separate from the application itself. This allows instructors and 
editors to update scenarios, dialogues, and media materials without modifying the 
mobile application itself, thereby supporting the flexibility and ongoing 
development of ESP content. 

Overall, the system is designed to be flexible and adaptable, allowing it to 
support a range of ESP scenarios that can be expanded over time. From a 
pedagogical perspective, this means that learning materials and tasks can be 
progressively developed and adapted to different domains and levels. In this way, 
the technical design supports the implementation of scenario-based and 
interaction-driven ESP learning activities, while also contributing to more 
immersive and contextually grounded learning experiences (Lombard & Ditton, 
1997; Slater, 2003). 

 

 

3.2. Selection of AR functionality  
 
To support this initial design, particular attention was given to the selection of the 
AR technology underlying the system, as this directly affects how clearly and reliably 
learning content is presented to users. During the initial prototyping phase, different 
AR solutions were tested to determine how virtual elements (e.g., objects, prompts, 
or dialogue cues) could be integrated into the learner’s physical environment. These 
tests included both marker-based and markerless approaches (see Azuma, 1997; 
Van Krevelen & Poelman, 2010). In simple terms, marker-based systems rely on 
predefined visual cues (such as images or symbols) that trigger the appearance of 
virtual content, while the markerless system uses features of the surrounding 
environment to position virtual elements in space. From a pedagogical perspective, 
this distinction is important because it influences the stability and clarity of the 
learning environment, as well as the ease with which learners can engage with the 
tasks. In the subsequent evaluation phase, several alternative AR solutions were 
compared in terms of how consistently and accurately they displayed virtual 
content. This was essential to ensure that learners could focus on the task itself, 
rather than being distracted by unstable or unclear visual interactions.  
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3.3. Scenario construction and 3D asset management  
 
A central component of the system is a set of immersive 3D environments 
representing different ESP domains (Figure 1). For the initial development phase, 
three areas (health, business, and law) were chosen as representative fields in which 
communication is highly structured, context-dependent, and closely tied to 
professional practices (Anthony, 2018; Paltridge, 2012). These domains were 
therefore used as test cases to explore how scenario -based, task-oriented learning 
could be implemented across different ESP settings. 

Each environment is associated with a visual trigger that activates the 
corresponding scenario within the app. The 3D environments were developed from 
pre-existing assets and subsequently adapted to ensure clarity, visual coherence, 
and compatibility with mobile devices. 
 

 
 

Figure 1. Legal scenario marker 

 
The 3D environments were designed to allow individual elements to be reused and 
adapted across different learning scenarios. Interactive elements allow learners to 
select objects and access content, such as explanations, vocabulary items, or 
contextual information. This supports active engagement with the learning 
materials and helps connect language use to specific professional contexts.  
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3.4. Avatar-based interaction and dialogue design  
 
At the core of the pedagogical design are interactive dialogues between two digital 
characters, in which users progress by choosing the most appropriate response 
from a set of three predefined options. This structure draws on the use of embodied 
virtual characters to reinforce immersion, social presence, and learning continuity 
within XR environments (Biocca, 1997; Kilteni et al., 2012). 

Each dialogue follows a predefined sequence that guides the exchange 
between the speakers, allowing learners to engage with typical communicative 
situations. From a functional perspective, the system integrates AI Text-to-Speech, 
which provides different voice options and allows for controlled variation in speech 
delivery. It also synchronizes audio with avatar movements and events in the scene, 
ensuring that speech and interaction remain coherent. This approach aims to 
support comprehension and reinforce the connection between language, context, 
and interaction. In addition to dialogue sequences, conversations may include 
multiple-choice questions, user-triggered events, and feedback enabling learners to 
reflect on their choices and consolidate their understanding of domain-specific 
language use. 

 
 

3.5. Interaction modes and user experience: The immersive glossary  
 
The final system includes three complementary modes that address different 
pedagogical needs: 
 
• Augmented mode (Figure 2): Learners access the scenario by pointing the device 

toward a physical marker, which activates the corresponding 3D scenario within 
their real environment. From a pedagogical perspective, this mode supports the 
contextualization of vocabulary and interactions by embedding learning tasks 
within realistic, scenario-based environments.  
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Figure 2. Example of augmented mode 

 

• Isolated mode (Figure 3): A single object is displayed within a neutral 
environment, enabling users to freely manipulate it by rotating it or zooming. 
This mode supports focused attention on individual lexical items, allowing 
learners to isolate and understand domain-specific vocabulary before engaging 
in more complex scenario-based tasks. 
 

 
 

Figure 3. Example of isolated mode 
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• Navigation mode (Figure 4): Learners can explore a fully virtual 3D environment 
and move freely within the scene. This mode supports spatial understanding and 
familiarization with the scenarios, allowing learners to identify key objects and 
elements before engaging in more complex activities. It is particularly suited for 
preparatory tasks, as it helps learners build contextual awareness of the setting 
in which subsequent interactions will take place. 

 

 
 

Figure 4. Example of navigation mode 

 
Taken together, these three modes support different stages of the learning process 
by enabling learners to move from initial familiarization with the scenario, to 
focused work on individual elements, and to the contextualized exploration of the 
environment in preparation for subsequent task-based interactions. 
 
 

4. MATERIALS DESIGN  
 
The development of materials for the ESP-XR app primarily followed a corpus-
informed approach. Corpus Linguistics (CL) is based on the empirical analysis of 
patterns and structures in systematically collected language data (McEnery et al., 
2019). Corpora have long been used in language teaching to expose learners to 
authentic language use across different registers, genres, and professional domains 
(Flowerdew, 1993). In relation to ESP, learning materials must reflect the 
communicative practices of the community of reference (e.g., law, medicine, and 
business). CL can support this, as corpora normally consist of real language data that 
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reflect a given language variety and its use. Therefore, resorting to CL for ESP 
purposes contributes to providing the specific conventions of their target 
professional contexts (Cortes, 2012). Arguably, the integration of CL into XR 
applications seems promising. On a theoretical level, considering the core principles 
of CL, such as the use of authentic input, attention to frequency and salience, and the 
identification of recurring patterns (McEnery et al., 2019), corpora are well suited 
to the design of XR learning environments. Specifically, the authenticity of input 
aligns with the capability of XR to create immersive simulations that incorporate 
corpus-based content, thereby providing a suitable setting for learning materials 
that reflect real-life language use. As regards frequency and salience, they may be 
strategically supported through visual or auditory prompts designed to highlight 
common words and expressions in real time. In a similar way, gap-fills or phrase-
matching, as tasks integrated within XR environments, can foster  pattern 
recognition. 

Lack of authenticity, genuine stimuli, and contextual relevance are common 
limitations of traditional ESP teaching. Notably, these can hinder learners in their 
acquisition of phraseological patterns, collocations, and discourse structures, all 
essential in ESP pedagogy. However, the use of corpus material in the design of 
learning materials can address this issue. Another potential benefit concerns the 
approach to XR technology itself. Integrating CL and XR can help mitigate the risks 
associated with overly technology-driven or simplified XR implementations, which 
may provide engaging experiences for learners but lack solid pedagogical grounding. 
Rather, the well-documented pedagogical benefits of using CL for language learning 
provide the necessary basis for the integration of these technologies into ESP 
teaching. Nevertheless, at this stage of research, the combination of CL and XR still 
requires a methodological and conceptual framework that connects the affordances 
of XR with established principles of corpus-informed language learning, as 
discussed in recent work (Falcone, 2025). Bearing this in mind, the materials 
development in ESP-XR sought to integrate these perspectives in practice. As 
previously mentioned, the app features avatar-based conversations that simulate 
professional communication scenarios through interactive dialogues, 
complemented by multiple-choice gap exercises. To guide the development of these 
conversations, keywords were considered the main starting point for designing the 
learning materials for legal, business, and healthcare settings, as domain-specific 
lexis in ESP is essential both for professional communication and disciplinary 
knowledge. According to CL, keywords serve as central analytical tool to reveal 
those lexical items that are particularly characteristic of specialized corpora, (i.e., a 
focus corpus), when compared with a more general corpus (i.e., a reference corpus) 
(Đurović & Bauk, 2022; Hunston, 2002). Through this comparison, keywords are 
statistically identified and can be interpreted quantitatively, to reveal corpus subject 
matter, or qualitatively, to provide insights into the community-specific workings of 
a language variety (see Bondi & Scott, 2010). This dual capacity makes them a 
valuable entry point into discourse level aspects of specialized corpora and the 
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communicative practices of their respective discourse community (Hunston, 2002). 
This applies both to more specialized keywords, i.e., terminology, and to less 
specialized ones, which may be used with more context-specific meanings; together, 
they constitute the core component vocabulary of a variety. For the initial prototype 
of the ESP-XR app, medical English was selected as the first domain for which avatar 
conversations were developed, serving as a pilot setting to test the corpus-informed 
material design. Accordingly, the Medical Web Corpus, freely available on Sketch 
Engine, was used.2 This corpus comprises approximately 33 million words drawn 
from authentic medical texts sourced online (Kilgarriff et al., 2010). 

To extract the keywords, enTenTen21, also available on Sketch Engine, was 
used as a reference corpus.3 From the resulting single-word keyword lists, the first 
1,000 highest-ranked items were chosen for further analysis. Afterwards, these 
keyword lists were manually inspected, and irrelevant items or those of limited 
pedagogical value, including function words (e.g., prepositions, conjunctions, 
auxiliaries) and named entities (e.g., people, institutions, places) were excluded. 
This meant that the final keyword list contained only 555 semantically relevant 
content words. During this phase, special attention was given to keywords that 
indicated physical objects, as these would be integrated later as interactive objects. 
Keywords were eventually divided into smaller subsets that would form the lexical 
basis for the avatar conversations. These smaller subsets were fed into an LLM to 
generate self-contained dialogue scripts. This specific step was motivated by the 
need to ensure consistency and replicability across scenarios. The initial version of 
the AI-generated dialogues, however, had to be substantially revised and adapted to 
make sure that content reflected domain specificity and pedagogical focus. Indeed, 
a recurrent issue observed during the development process was that AI-generated 
output, while initially time-efficient, often appeared overly artificial and needlessly 
wordy. Most importantly, this step was aimed at improving pragmatic 
appropriateness, and ensuring alignment with communicative context, professional 
tone, and the expected language proficiency level of the target learners (upper-
intermediate, CEFR B2). In their final edited version, gaps in the dialogues are 
accompanied by three answer options for the multiple-choice exercises. Specifically, 
one would be the correct ESP option. The second would be a grammatically plausible 
but contextually less precise alternative and, finally, the third is an incorrect option 
that is often either semantically unrelated or grammatically inappropriate. The 
reasoning behind this was to make students reflect on contextual appropriateness 
in line with the pedagogical aims of ESP teaching. By doing this, learners would be 
more engaged in distinguishing and reflecting on the differences between general 
English and ESP, as well as domain-specific usage.  

 
 
 

                                                 
2 https://www.sketchengine.eu/english-medical-corpus/ 
3 https://www.sketchengine.eu/ententen-english-corpus/ 
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5. ADDITIONAL MATERIAL AND CONTENT ORGANIZATION 
 
The learning material in ESP-XR was developed following two complementary 
pedagogical approaches: the ESP approach, which provided the organizing principle 
for the app’s content (Anthony, 2018), and a TBLT approach, which guided the 
methodology through which learners would acquire that content (Ellis et al., 2020). 
As outlined in ESP research, particularly with regard to establishing suitable 
learning objectives and designing genre- and context-based syllabi (Anthony, 2018; 
Paltridge, 2012), course material should be aligned with clearly defined learning 
objectives and an appropriate syllabus, informed by a prior needs analysis. In ESP-
XR, these objectives focused on communicative competence in professional context, 
including domain-specific vocabulary, interactional management, and contextually 
appropriate language use. Since ESP-XR is conceived to support the aforementioned 
communicative competence, a situational syllabus was adopted, allowing the 
content to focus on key workplace scenarios, such as doctor–patient interactions or 
business meetings, while prioritizing the functional language typical of these 
settings (Anthony, 2018). While the situational syllabus provides the overall 
organizational structure, it is combined with a task-based methodology, as 
discussed in the theoretical framework, which hinges on experiential and practice-
oriented learning. As a result, each unit follows the classic three-stage TBLT cycle, 
consisting of a pre-task, a task cycle (comprising the activities embedded in the app), 
and a post-task (Willis, 1996). 

The design of ESP-XR incorporates three-stage task cycle, supported by 
additional pre- and post-task activities and companion resources hosted on the 
project website (ESP-XR Project, 2025), which extend and reinforce the in-app 
learning experience. The structure of the learning sequence can be summarized as 
follows: 

 
• Pre-task: Lead-in activities designed to activate learners’ prior knowledge and 

elicit relevant vocabulary and communicative scenarios. These activities aim to 
introduce the topic and prepare learners for the task by drawing on visual 
prompts, personal experience, or guided discussion (Ahmadian & García Mayo, 
2017; East, 2021; Richards, 2006). 

• Task cycle: Object-identification tasks and interactive dialogues with embedded 
quizzes delivered within the app environment. 

• Post-task: Activities focused on reflection and production, including brief task 
reports and role-play exercises in which learners practice the functional 
language of the target professional setting, consolidating both linguistic and 
pragmatic competence (Ahmadian & García Mayo, 2017; East, 2021; Richards, 
2006). 
 

Companion resources can be used either to support the three-stage learning 
cycle or as additional material to expand lesson focus through form-focused or 
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meaning-focused tasks. Previous research has reported contrasting results 
regarding the role of form-focused activities, such as grammar-based input, within 
task-based instruction (Ellis et al., 2018; Mochizuki & Ortega, 2008; Van de Guchte 
et al., 2019). Accordingly, the selection and use of these materials may vary 
depending on the instructional approach adopted. Within the ESP-XR app, two types 
of instructional resources are provided: (1) a glossary and (2) materials focusing on 
language use, including grammar and functional expressions. Both types of material 
are closely aligned with the task cycle, as the targeted keywords, functional 
language, and grammar structures correspond to those used in the object-
identification task and interactive dialogues within the app. Examples of companion 
material for selected modules include: 

 
1. Medical English – Unit 1: At the General Practitioner’s Office 

• Glossary: digestive system, digestive diseases, basic medical procedures 
and instruments, basic diagnostic procedures 

• Use of English: patients–doctors terminology; describing the radiation of 
pain 

2. Business English – Unit 2: Finance 
• Glossary: key financial terms 
• Use of English: expressions of certainty and probability in business 

contexts; financial statement structures 
3. Legal English – Unit 3: Contract Law 

• Glossary: legal documents, repair and renovation issues, breach of 
contract, small claims court 

• Use of English: verb patterns (verb + object + infinitive/gerund); 
language of contracts 

 
Drawing from the established ESP research emphasizing the role of context and 
disciplinary specificity in language learning (Anthony, 2018; Paltridge, 2012), the 
glossary and language support materials were integrated with cultural information 
boxes focusing on culturally specific aspects of each unit to account for intercultural 
variation in medical, business, and legal practices. Examples include “The UK health 
system” (Medical English module – Unit 1), “Corporate culture” (Business English 
module – Unit 1), and “Criminal law” (Legal English module – Unit 1). 

Research has highlighted the importance of integrating intercultural 
competence (IC) into ESP or English-medium instruction settings, focusing on 
methodology (Aguilar, 2018), empirical studies on learner performance in 
intercultural setting (Andrienko et al., 2021), and students’ attitudes toward 
intercultural learning (Candel-Mora, 2015; Fielden Burns & Rico García, 2022). The 
cultural information boxes in the companion serve as starting points for promoting 
cross-cultural awareness and supporting classroom discussions. They encourage 
students to compare differences and similarities across medical, business and legal 
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practices, and to negotiate appropriate communication strategies in intercultural 
professional settings. 

All additional materials are hosted (in pdf format) on the project website, and 
can be freely accessed and downloaded by users. The same interface is used to 
manage the app’s interactive conversations, which are prepared in a structured 
spreadsheet format. This format follows a predefined organization that allows the 
system to interpret dialogue sequence and question prompts, while also 
incorporating basic metadata such as scenario type and description. The interface 
also supports the selection of visual assets associated with each scenario , enabling 
their integration into the AR environment. 

This system supports accessible, user-friendly updating as well as 
straightforward customization, allowing instructors to format and upload their own 
material, thus contributing to populating the app’s backend content. 
 
 

6. CHALLENGES AND DESIGN CONSIDERATIONS IN AR-
ENHANCED ESP INSTRUCTION 

 
As previously discussed, AR is increasingly investigated as a medium of ESP 
instruction that provides immersive, contextually enriched learning environments 
while fostering motivation, promoting interaction, and easing learning anxiety 
(Huang et al., 2021; Ibrahim et al., 2018), among other benefits. Despite its potential, 
its implementation poses several challenges that must be critically examined to 
support designers and educators in developing effective learning tools. This section 
focuses on two key dimensions for refinement in dialogue-based AR instruction and 
AR-enhanced object design.  
 
 

6.1. Challenges of dialogue-based instruction  
 
ESP-XR incorporates branching dialogues with multiple response options that allow 
learners to actively engage in simulated communicative situations rather than 
simply studying linguistic forms in the abstract. This experiential interaction helps 
to develop learner autonomy and strategic awareness, making communicative 
competence a tangible, embodied practice (Kilteni et al., 2012) within the learning 
process. However, dialogue-based interactions present some challenges that 
require careful attention while designing instructional materials. One of the main 
concerns relates to time constraints and cognitive load that together affect learners’ 
ability to process linguistic input while taking into account visual and interactive 
cues. Such multimodal engagement may result in mental fatigue (see, e.g., Jeffri & 
Rambli, 2021), especially in lengthy or complex scenarios. To reduce overload and 
optimize learner engagement, dialogues in ESP-XR were intentionally limited to 
brief interactions. This shortness supports focused attention and efficient learning. 
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While shorter exchanges do not permit extended negotiations of meaning, requests 
of clarification, or complex problem-solving, they provide a manageable 
environment for practicing key communicative skills in professional contexts, such 
as medical or legal consultations or business negotiations. 

Another limitation arises from the scripted structure of dialogues. Predefined 
interactions ensure coverage of target vocabulary, technical terminology, and 
specific communicative functions, yet they inherently lack the unpredictability and 
spontaneity of real-world discourse. Students might learn to identify and select 
appropriate responses within controlled scenarios. Moreover, inadequate 
personalization of response options further compounds this issue. Another 
challenge is multimodal constraints. Despite the visual and interactive potential of 
AR, nonverbal communication (e.g., gestures, prosody, and facial expressions) is 
often underrepresented. Such cues are important in professional communication, 
where subtle signals can indicate politeness, assertiveness, or emphasis (Rzayeva, 
2025). Their absence should be taken into account so as to provide learners with 
other means of gaining the ability to interpret pragmatic intent, recognize emotion, 
or adapt language to sociocultural norms. 

ESP-XR provides dialogues in scripted format, ensuring structured and 
comprehensive input for the learners, who can interact with language models that 
exemplify clarity, accuracy, and a professional register. Although learner output is 
not fully spontaneous but guided at present, this controlled design reduces cognitive 
load and promotes focused attention on core communicative forms. Future updates 
will seek to expand the app’s interactive potential by allowing users to cocreate 
dialogues. This is expected to foster greater learner agency and creativity, while 
maintaining pedagogical coherence. 

 
 

6.2. Design challenges of AR-enhanced objects  
 
Along with the challenges related to dialogue, the design and implementation of AR-
enhanced objects involve additional constraints that can affect the usability and 
pedagogical effectiveness. Research shows that AR enhances learners’ 
understanding of abstract concepts by providing visual representations that make 
complex ideas more accessible (Klopfer & Squire, 2008; Wu et al., 2013). In the ESP-
XR learning environment, students begin by familiarizing themselves with hotspot-
enhanced objects that are presented with visual and AI-generated audio 
descriptions to permit learners to explore their features and functions within the 
augmented space. Students then progress to interactive dialogues in which the 
objects are incorporated as answers to specific gaps or blanks. Embedding the 
objects within realistic scenarios encourages learners to draw on the knowledge 
acquired during the exploration phase. This approach strengthens the connection 
between theoretical understanding and practical use, enhancing both 
comprehension and long-term retention. 
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Effective AR design for the ESP-XR requires careful spatial planning and 
iterative testing to ensure objects remain appropriately sized and legible across 
different environments and viewpoints. Designers should prioritize clarity and 
instructional relevance by sequencing visual information so that essential elements 
are foregrounded and auxiliary cues are introduced only when needed. This 
approach reduces visual clutter and minimizes learners’ cognitive load. Device 
variability (differences in hardware, resolution, and processing power) can produce 
inconsistent rendering and interaction behaviour across platforms. While platform-
specific optimization and progressive enhancement address many issues, 
developers should recognize that uniform performance is not always possible in 
large-scale or remote deployments. 

More importantly, abstract concepts present considerable design challenges 
in specialized ESP contexts, including medicine, business, and law. Many ideas in 
these domains, ranging from procedural frameworks and diagnostic reasoning to 
contractual obligations and regulatory principles, are inherently intangible and 
difficult to visualize. Attempting to render such concepts in AR can risk 
oversimplification, misrepresentation, or loss of nuance unless they are carefully 
supported by complementary textual, auditory, or contextual cues. Designers of 
learning materials must therefore find a balance between the needs for clarity and 
conceptual fidelity, ensuring that AR-enhanced objects function as effective 
scaffolds that guide learners’ understanding rather than distorting or trivializing 
complex professional knowledge. Thoughtful integration of multimodal cues, such 
as synchronized narration, descriptive labels, or scenario -based interactions, can 
narrow the gap between abstract concepts and perceptual experience, making 
learning both engaging and accurate. 

 

 

 7. FINAL REMARKS  
 
In conclusion, the ESP‑XR project provides a strategically designed framework for 
enhancing ESP competence in educational and professional contexts through 
mobile-based AR. The initiative foregrounds inclusivity, accessibility, and 
interdisciplinary collaboration, aiming to develop a research-informed, practice-
sensitive paradigm for technology-mediated ESP instruction. Grounded in 
multimodality and multiliteracy theories and guided by UCD and IxD principles, the 
ESP-XR app integrates AR technologies, modular 3D environments, and interaction 
design in ways that operationalize pedagogical requirements within a digital 
learning environment (RQ1b). Its architecture is scalable, and adaptable to future 
extensions, including additional scenarios and platforms, reflecting AR’s growing 
role in fostering engaging, context-rich educational experiences (Lee, 2012; Wu et 
al., 2013). 

The ESP‑XR materials combine a corpus-driven approach with XR, using 
keywords from specialized corpora to develop avatar-based dialogues and task-
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based exercises. This integration supports authentic, context-sensitive learning and 
the development of domain-specific language use (RQ1c), while task design 
encourages learners to make contextually appropriate linguistic choices within 
simulated professional interactions (RQ1a). Learning is structured around a 
situational ESP syllabus and task-based approach, with pre-task, task, and post-task 
cycles integrating lexical, functional, and grammatical resources. Complementary 
cultural materials foster IC, and a future backend system will allow instructors to 
upload, customize, and deploy interactive dialogues. Despite inherent challenges in 
designing AR-mediated objects and facilitating authentic dialogue-based 
interaction, the ESP‑XR synthesizes theoretical rigor and technological innovation, 
offering a coherent model for scenario-based, multimodal ESP learning. 

User testing of the ESP-XR app was conducted within the project framework, 
with results reported separately (Pallavicini & Tossici, 2026). While the first phase 
was limited in terms of the number of users and scenarios (focusing only on the 
health domain, for technical reasons), the second phase of testing involved a larger 
cohort of students (119 participants) across business, legal, and health domains, and 
focused on usability, clarity, and perceived educational value in comparison with 
more traditional ESP learning approaches.  

The second phase revealed some interesting results concerning affective gains 
(Chen et al., 2022; Wang et al., 2020), which can be interpreted in relation to the 
application’s potential to foster ‘learning by doing’ (Xue, 2022). In AR-supported 
learning, emotions play a central role as AR environments and objects enhance 
interest and engagement, through novelty and environmental interaction, thereby 
supporting learners’ attention, active participation in learning tasks and ultimately 
memorization (Akçayır & Akçayır, 2017; Alzahrani, 2020; Pallavicini, 2024).  

Research has demonstrated that long-term vocabulary retention is fostered by 
the internal kinetic image that performing a gesture may trigger in the learners’ 
mind (Macedonia, 2014; Wu et al., 2024; see also Giofré, 2026). In this respect, AR – 
with all its affordances – proves particularly effective, as users have the possibility 
to interact with and manipulate digital representations of objects that simulate 
reality and the physical world.  

Preliminary results from the second phase of testing seem to point in the same 
direction. The application’s AR environments and interactive objects require 
learners to actively interact with language within contextualized scenarios. In this 
respect, analyses regarding the emotional impact across all scenarios generally 
revealed positive responses (e.g., increased surprise and reduced negative 
emotions), indicating that the integration of AR elements in a language learning 
application may contribute to a more stimulating learning experience. Similarly, 
results from the ad hoc questionnaire on the perceived level of learning using AR 
were also consistent with these findings: in particular, learners reported high levels 
of agreement with statements related to enjoyment and tended to find the 
application more engaging and, to a lesser extent, more effective than traditional 
lecture-based instruction. Overall, these preliminary results suggest that the ESP-XR 
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application provides an engaging and pedagogically promising environment for ESP 
practice, although it should be noted that these results are based on participants’ 
self-reported perceptions.  

Future research should build on these initial findings by conducting more 
systematic, longitudinal studies to evaluate learning outcomes, learner 
performance, and the impact of AR-mediated tasks on the development of ESP 
competences. Further investigation into learner perceptions, task effectiveness, and 
the integration of such tools into different instructional contexts would also be 
needed to fully assess the pedagogical value of the approach. 
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