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Abstract. As immersive learning becomes increasingly important to education globally, it holds 

particular value for foreign language learners, who find themselves at a remove from the authentic 

spaces where their languages are lived and spoken. Given the need to develop capacities to communicate 

(with rich idiomatic language) while navigating social spaces, providing more realistic 3D virtual 

environments for students to interact in will result in improved levels of language ability. In this forum, 

the co-authors discuss their newest project, Piazza italiana, a live-in textbook for elementary Italian. 

This work-in-progress foresees the time in which a great deal of learning will happen in the metaverse. 

In this project, students access WebXR/VR spatialized environments, custom built in Mozilla Hubs, 

where they practice language topics immersed in a social VR task-based scenario that leverages haptics, 

kinetics and 3D objects to enhance a sense of presence and cultural belonging. Together with the 

development of these VR environments, the co-authors are also developing instruments to test student 

receptivity and motivation and how effective these experiences will be in helping students achieve the 

linguistic and cultural learning objectives of their course.  
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1 Introduction  

In his bestselling book The Metaverse. And How It Will Revolutionize Everything (2022) Matthew Ball [1] asserts that 

the disruptive impact of the Metaverse, a three-dimensional version of the Internet driven by spatialized computing 

and immersive technologies, will have its most visible effect on Higher Education.  To be sure, the Extended or 

Immersive Realities (XR), an umbrella term that includes Virtual Reality (VR), Augmented Reality (AR), Mixed 

Reality (MR) and Artificial Intelligence (AI), are already transforming the academic institution from within [2].   

The coauthors are language and culture scholars and educators who have experimented with the theoretical and 

practical implications of integrating XR in classrooms and research agendas for almost a decade. During this time, 

they have seen the relevance of their skillset increase exponentially, along with a growing interest among colleagues 

to better understand what is at stake when embracing an XR-enabled educational mindset. The authors are motivated 

by the desire to direct both colleagues and students towards research findings, guidelines for standards, best practices, 

use-cases, and prototypes that can model and motivate their fruitful participation towards innovative and equitable 

Ed-XR in the future. 

In this forum, they discuss their newest project, Piazza italiana, a live-in textbook for elementary Italian. This 

project foresees the time in which a great deal of learning will happen in the metaverse. In this project, students access 

WebXR/VR spatialized environments, custom built in Mozilla Hubs, where they practice language topics immersed 

in a social VR task-based scenario that leverages haptics, kinetics and 3D objects to enhance a sense of presence and 

cultural belonging. Hand-in-hand with the development of these VR environments, the authors are also developing 
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instruments to test student receptivity and motivation and how effective these experiences will be in helping students 

achieve the linguistic and cultural learning objectives of their course.  

A piazza in Italy is much more than a geographical entity. Traditionally the site of the town’s main municipal 

buildings and a church or cathedral, the piazza is host to a variety of commercial buildings, shops, restaurants, cafes, 

statues, fountains, and benches. It is both a social and transactional space, foundational to the business of the town but 

also to the important relationships among those who live there. Even in the smallest town in Italy, people fill the streets 

in both day and evening, walking, talking, and participating in public life. We chose the piazza as the site of our virtual 

experiences for these very properties.  

2 Foundations of XR in Language and Culture Learning Use 

A 2021 systematic review of foreign language learning with immersive technologies [3] identified key research 

findings relating the use of immersive technologies for foreign language and intercultural learning at cognitive, 

affective, and conative levels (p.132). The findings revealed significant research gaps in the area of virtual reality 

(VR) and in the use of the XRs for inter- and transcultural learning and teaching. Both reviews also identified the 

challenge of interdisciplinary cooperation among pedagogy, foreign language didactics, and Human-Computer 

Interaction to achieve innovative teaching-learning formats and a successful digital transformation. Interestingly, its 

meta-analysis found that immersion programs primarily address the cognitive and affective dimensions of learning; 

future studies need to include formats addressing the conative dimension as well. Similarly, a 2023 follow-up review 

[4] of Virtual Reality Assisted Language Learning (VRALL) practice and research, highlights VRALL’s significant 

potential in enhancing language education, emphasizing the need for language educators to become proficient in VR 

technologies to effectively integrate them into their teaching methodologies. It suggests that developers should focus 

on creating more user-friendly VR platforms and materials that account for the diverse characteristics of learners, such 

as gender and language proficiency, to maximize the benefits of VRALL. The importance of immersion as a key factor 

in learner engagement is underscored, with recommendations for increasing the immersive quality of VR platforms. 

Furthermore, expanding the range of languages and courses available through VR platforms could cater to a broader 

spectrum of learners, including those with special needs or those learning for specific purposes. For researchers, the 

review identifies a gap in the study of VRALL across different language learning settings and a broader range of 

learner demographics beyond traditional school environments. It calls for more comprehensive research to explore the 

universal mechanisms behind VRALL's effectiveness and its impact on various learner groups, including those 

learning additional languages in multilingual contexts. Additionally, understanding learners' experiences and the 

sociocultural dynamics within VR environments is highlighted as crucial for improving VRALL's efficacy. The review 

also emphasizes the need for longitudinal and experimental studies with delayed post-tests to better understand the 

long-term effects and inherent nature of language learning through VR technology. 

We now know that AR and VR extend language learning by involving the physical self in the interaction between 

virtuality and reality. Rather than engaging with resources at a cognitive level only, AR and VR support “embodied” 

and “extended” cognition, both of which emphasize the inextricable connection between the mind and the environment 

and “cognitive activity as grounded in bodily states and activities” (Wikipedia, s.v. Virtual Reality). What these 

conceptions of cognition have in common is the role of the physical world in our thinking, and, by extension, in our 

linguistic and cultural communication. For example, spontaneous gestures have been shown to support thinking and 

learning, and there is evidence that designed gestures, as well as manipulation of objects (e.g., on a screen or in a VR 

environment) can have an impact on learning, moreover, spontaneous gestures are deeply connected to linguistic and 

cultural behaviors and expectations [5]. In the context of behavioral change, Hein, Wienrich & Latoshik [3, p.118] 

propose the BehaveFIT framework to describe four potentials of VR to support behavior change processes: (1) self-

representation (e.g., perspective-taking); (2) context-representation (e.g., showing different environments); (3) 

representation of others (e.g., showing diverse others), and the representation of objects (e.g., including personal 

everyday objects).  

When these potentials are transferred to a language teaching and learning context, immersion and presence in VR 

enable an active exploration of distant and diverse learning contexts; the highlighting of achieved milestones; and the 

possibility to change roles and to encounter the unknown in a tangible way. In turn, these potentials of immersive 

technologies leverage the same modern pedagogic principles focusing on competence- and action-orientated learning, 

as well as situated learning, connectivity, and co-construction, all evidence-based learning sciences principles that 



 

 

support e-Learning Design for language, culture, and heritage in line with the most updated guidelines of Clark and 

Mayer [6] foundational book on designing for e-learning (4th edition, 2016). 

3 Use Case: The Piazza Italiana 

With the support of a Lenovo grant, the authors embarked on the creation of an innovative immersive environment 

conceptualized as an all-inclusive ecosystem for learning elementary Italian. They started with a set of research 

questions that focused on innovation in the practice of teaching languages and cultures, as well as on issues of 

technology transfer, sustainability, and scalability of the model.  

• How complex should the world be? Current social VR technology presents limitations on how detailed an 

environment can be before it causes performance problems. This is especially the case for software like Mozilla Hubs 

that runs on the browser (as opposed to an application you must download and install) and which is accessible on 

mobile devices.  

• What does a human-centered design look like for students attending a virtual campus? The authors aimed to 

design the experience according to the abilities, goals, and expectations of the prototype’s intended users, beginning 

Italian students. This meant working with a limited number of textual inputs that relied on previous exposure to 

vocabulary relevant to transactions and interactions within the chosen community settings; it meant allowing students 

exposure to authentic exchanges that they could then duplicate, as is conventional for the learning-through-modeling 

paradigm.  

• Which tasks and activities performed within a virtual spatialized environment most enhance linguistic and 

cultural learning? As mentioned above, the authors are experimenting with role-play, tactile and kinetic presence, 

soundscapes, visual-to-grammar embodi-ment, and VR immersion to cultural situatedness. In contrast to the role-

plays that happen in the non-immersive environment the role-play in an immersive environment has a novel character: 

students must synthesize the lexical elements and sequencing of them while confronting a dynamic visual environment 

while ensuring that their spatial location in consistent with that demanded by the interaction. Navigation and mediation 

of visual elements is occurring as they respond to auditory queues. 

• How can one leverage students’ native literacy of digital and immersive worlds? Increasingly students are 

spending more of their time participating in, contributing to and even crafting online and immersive communities of 

knowledge and content creation, from Instagram to Roblox. Piazza Italiana’s design engages these novel skills to 

envision optimal learning environments for the metavers-ed ☺ 

The authors set about creating the Piazza Italian with VR units designed to satisfy the following conditions: (1) 

develop skills in synthesizing information; (2) developing confidence asking questions; (3) learning how to negotiate 

meaning; (4) reflecting on unique cultural environments; (5) making comparisons between the local and global; and 

(6) developing skills and areas of knowledge that bridge disciplines. 

The Task-Based Language Teaching (TBLT) approach seemed the ideal pedagogical framework, wherein tasks are 

defined as activities “where meaning is primary; there is some communicative problem to solve; some sort of 

relationship with real-world activities; and the assessment of task is in terms of a task outcome” [7, p.38, 8]. This 

student-centered approach lends itself particularly well to VR, as students are able to use the infinite range of virtually 

recreated real-life contexts to support the way they develop their speaking and listening skills in particular.   

We chose Spoke [9] by Mozilla to create the Piazza 3D environments. Spoke can incorporate gifs, audio files, 3D 

models, panoramic images, PDF documents, and more, all of which can be published to a Mozilla Hubs space. It is in 

these spaces, which are publicly accessible through a web-browser on almost any device on PC, smartphone, and on 

a VR headset, that students may begin to think more three-dimensionally about aspects relating to the subject they 

study. Given the importance for language learners to develop deeper, more idiomatic language in order to demonstrate 

their aptitude in speaking and writing, providing more realistic 3D virtual models of objects which are found in 

similarly three-dimensional form in the real world will result in equally improved levels of language ability, as 

demonstrated by the kinesthetic language learning on the Words in Motion platform [10].  

To date, we have created two environments on Mozilla Hubs to represent the social and cultural spaces in which 

students in a second-semester Italian language class might interact: a gelateria (ice-cream shop) [figs.1-4] and a 

mercato (outdoors food market) [figs. 5-9]. These two social and cultural spaces relate to the chapters on food and 

shopping in the elementary textbook students are using for the course. The experiences employ the task-based learning 

pedagogy with the evolving XR pedagogy in order to develop familiarity with lexical and grammatical structures and 

build overall communicative fluency. For example, procuring an ice-cream in Italy demands two separate transactions, 



 

 

choosing a size and shape of the ice-cream (cup vs. cone and different quantities) and paying for them before 

proceeding to the ice-cream counter to select the flavors. Choosing food products in a market involves a new approach 

to decision-making and thinking about quantity. Not only is there less pre-packaging and more autonomy for the 

customer in deciding how much of every product they need, but American students also have to adapt to a new system 

of measurement (in metric units rather than pounds). In the mercato environment, students also learn about a system 

of grading wines and food products based on their conformity to a set of guidelines assuring that the products are 

produced in specific geographical areas and according to specific production procedures. 

 

Fig. 1. Gelateria. Activity map. 

 

Fig. 2. Gelateria. Listen to gelato menu. 



 

 

 

Fig. 3. Gelateria. Match the flavors with its corresponding labels. 

 

 

Fig. 4. Gelateria. Buy your gelato and sit to chat. 



 

 

 

Fig. 5. Mercato. Activity Map. 

 

Fig. 6. Mercato. Put your groceries in these boxes. 



 

 

 

Fig. 7. Mercato. Learn about D.O.C. and D.O.P. 

 

 

Fig. 8. Mercato. Learn about grams and kilograms. 



 

 

 

Fig. 9. Mercato. Panoramic view.

Below is a summary of the tasks that comprise each experience, with focus on how they meet both the pedagogical 

goals of the task-based learning model as well as those envisioned by the XR environment.  

Table 1. 

Gelateria (Ice-cream Shop) Mercato (Out-doors Food Market) 

Pedagogical goals 

•Identify flavors  

•Express preference  

•Compare formal and informal modes of address  

•Learn about the cultural practices surrounding the Italian 

gelateria 

Pedagogical goals:  

•Learn lexicon related to shopping 

•Experience transactions within a shop  

•Make polite requests  

•Learn about the cultural practices surrounding artisanal food 

production and quality control 

•Navigate between metric systems 

Experience Elements:   

•Match colors to flavors, recalling Italian vocabulary  

•Listen to an audio as a model for a conversation between 

customer and client  

•Practice formal vs informal role-plays between customer 

and client  

•Have an interpersonal conversation comparing knowledge 

of cultural practices gained from this experience 

Experience Elements: 

•Make a grocery list by deciding what kind of minestrone to 

serve for a dinner party 

•Load Vegetables into a basket after a prompt that teaches 

students metric system of weight in kilograms and 100-gram 

portions 

•Select ingredients for a dessert and practice expressions of 

quantity (different ways of expressing “some” in Italian) 

•Learn about different denominations of wine quality in Italy 

XR Learning: 

•Navigating kinetically/spatially through two positions 

unique to the transactional space of the Italian gelateria 

•Manipulating 3D objects 

•Synthesizing audio content and replicating it in role-play 

fashion 

•Learning to communicate in a realistic virtual environment 

in the presence of spatial audio fitting to that local space 

 

XR Learning:   

•Manipulating 3D objects 

•Reading about products in a form visually similar to a 3D 

brochure 

•Making choices about navigating through a virtual space as 

they relate to priorities in shopping (as one might do in a real 

market) 

•Interacting with co-present users to share recipes 

 

In the innovative convergence of Task-Based Language Teaching (TBLT) and virtual reality (VR), the use of 

immersive environments like the Gelateria and Mercato in Mozilla Hubs significantly enhances various areas of 

language learning. This mixed approach leverages the strengths of TBLT—focusing on meaningful communication 

through real-life tasks—within a controlled, interactive VR setting, thus providing a rich linguistic and cultural context 



 

 

that mirrors actual experiences in Italy. Moreover, integrating TBLT within VR environments increases learner 

engagement through immersive simulations where students interact using avatars, making the learning experience not 

only more engaging but also emotionally resonant [11]. This heightened engagement is crucial for motivation and 

long-term retention. Similarly, the kinetic and haptic tasks available in VR, such as holding a gelato cone, or walking 

from specialty stand to specialty stand filling a box of purchased groceries, enrich the learning by integrating physical 

actions with language skills, which enhances memory retention and recall [12]. Moreover, this approach allows for 

differentiated learning, where tasks can be adapted to suit various proficiency levels, enabling personalized learning 

pathways. Real-time feedback, another advantage of VR, provides learners with immediate corrections and 

suggestions, which accelerates the learning process and helps solidify correct usage [13]. Additionally, the safe and 

controlled environment of VR reduces the anxiety often associated with speaking a new language, thereby encouraging 

risk-taking and experimental learning. Finally, the use of VR and TBLT together fosters cultural immersion and 

contextual learning. Students are not merely learning language in abstraction; they are practicing it in culturally rich, 

contextually meaningful settings that prepare them for real-world interactions. This method not only develops 

linguistic competences but also intercultural communicative competence, a critical aspect of language learning today 

[14]. 

4 Observations 

We would like to point out two examples of the ways in which XR learning is central to both linguistic and cultural 

learning of this course. Central to our philosophy of teaching culture is the idea that culture involves more than cultural 

products (say a Renaissance painting or an aria of an Italian opera), but fundamentally cultural processes, that is the 

way in which people living in a specific cultural community carry out activities, including social activities, central to 

their everyday lives. One of the fundamental cultural lessons students learn in the gelateria is that procuring an ice-

cream in Italy demands two separate transactions: choosing a size and shape of the ice-cream (cup vs. cone and 

different quantities), and paying for them, on the one hand; and then subsequently, proceeding to the ice-cream counter 

to select the flavors. The movement of students within this 3D virtual environment trains them in the kind of spatial 

navigation-within-interactions that occurs in a real gelateria. Secondly, choosing food products in a market involves 

a new approach to decision-making and thinking about quantity. Not only is there less pre-packing and more autonomy 

for the customer in deciding how much of every product they need, but American students also have to adapt to a new 

system of measurement (in metric units rather than pounds). In the mercato environment, for example, students learn 

about a system of grading wines and food products based on their conformity to a set of guidelines assuring that the 

products are produced in specific geographical areas and according to specific production procedures.   

5 Affordances and Limitations 

This ideation and implementation process has required long-term collaboration among software engineers, 3D 

designers, and pedagogues. An involved trial and error analysis was conducted to better understand the affordances 

of the chosen platform (Mozilla Hubs) as well as its limitations. Recognition of the importance of user-centered design 

to cognitive learning [15] was extended to the language sciences, and great consideration was given to how this would 

map on to existing theories of foreign-language pedagogy [16, 17]. In the case of Mozilla Hubs, the function and 

usability of two sets of affordances were studied, on one hand those directly provided by the Hubs Rooms template 

architecture: kinetic movement, haptics, manipulatable 3D objects, a mirror, sound pods, co-presence, 2D video 

screens and 360 video bubbles; on the other, the affordances for participants to interact and leave their digital footprint 

in the room (similar to Zoom but in 3D Space), such as voice interactions, chat, camera, avatar selfie, sharing, casting 

and the ability to add their 3D objects and other 2D materials in the individually cloned room/working spaces [18]. 

Further tryouts were conducted to imagine how best to exploit the Hubs affordance that permits one to tether a 

room/class to a class/group-dedicated Discord space as a separate channel. On Discord, students’ activities in Hubs 

Rooms can be live streamed as well, with stream recordings moved to YouTube. This suite of interconnected 

functionalities permits instructors to manage, direct, evaluate and assess the work students are doing in VR during the 

entire semester.  



 

 

6 Conclusion 

At the time of writing this paper, the project’s prototyping phase is ending. At this point, prior to roll out its empirical 

research phase and first pilot study, the Piazza Italian project team plans to address two important aspects related to 

the project’s sustainability. First, in response to Mozilla's decision to shut down Hubs, we, need to take several crucial 

steps to ensure our project's continuity. We will use the tool Mozilla is developing to download all our project-related 

data, including media files and published scenes, linked to our email addresses. It is vital to secure our assets before 

the shutdown. We will stay alert for the release of open-source assets and .blend files from the Hubs team, which 

could enrich our project. Transitioning to the Community Edition of Hubs is another key move. We will dive into the 

provided documentation to set up our independent instance, maintaining our project's accessibility and operation 

outside Mozilla's ecosystem. Participating in Mozilla's upcoming community meetups and information sessions will 

be beneficial for gaining insights and guidance on the transition. Additionally, we plan to engage with the community 

and seek support through “Community Edition Setup” meetings and collaboration opportunities with developers and 

companies offering migration services found in the Hubs Discord server. This collaborative approach will help us 

navigate the transition smoothly, ensuring the Piazza Italian project thrives in its new environment.  

Next, building on the assessment framework for measuring the effectiveness of teaching college level courses in 

Virtual Reality (VR) recently proposed by Udeozor et al. [19], we will integrate key insights from the Constructive 

Alignment (CA) and Evidence-Centered Design (ECD) frameworks with pedagogic and usability principles derived 

from Gagne’s Nine Events of Instruction model and Nielsen’s usability heuristics as laid out by Ansone et al. [20] to 

create an assessment framework that measures the effectiveness and pedagogic feasibility of teaching college level 

language courses in VR . This holistic approach ensures that the framework not only focuses on the educational 

outcomes and alignment of learning objectives, activities, and assessments but also on the usability and interactive 

quality of VR language learning environments. The framework consists of three core components: 

Pedagogic Effectiveness: This component evaluates the instructional design of VR language learning applications 

against Gagne’s Nine Events of Instruction. It assesses how well these applications capture learners' attention, provide 

relevant information, facilitate learning retention, and enable the transfer of knowledge into practical language use. 

Pedagogic effectiveness also examines the incorporation of feedback and assessment mechanisms that are aligned 

with learning objectives, as guided by the CA principle. 

Usability and Interaction Design: Drawing from Nielsen’s usability heuristics, this component focuses on the 

user experience within the VR environment. It includes ease of navigation, intuitive interface design, error 

management, and the overall satisfaction of the learner in interacting with the VR application. This ensures that the 

technology enhances rather than impedes the language learning process. 

Immersive Learning Experience: This novel component specifically addresses the unique affordances of VR for 

language learning. It measures the degree of immersion and presence felt by learners, the authenticity of language use 

contexts, and the opportunities for meaningful interaction and communication in the target language. The immersive 

experience is evaluated for its contribution to engagement, motivation, and ultimately language acquisition. 

Assessment within this framework employs a mixed-methods approach, combining quantitative measures such as 

pre- and post-tests of language skills, usability surveys, and engagement metrics, with qualitative feedback from 

learner interviews and observational data. This allows for a comprehensive understanding of the effectiveness, appeal, 

and areas for improvement in VR language teaching. We will start by gauging the extant prototype’s significance, for 

which we have already laid out the mix of qualitative and quantitative indicators that will organize and measure of our 

data when testing the effectiveness of the pedagogical framework, the cognitive and conative impact of the VRPiazza, 

student receptivity and motivation when working with/in XR, and how effective these new learning environments are 

in helping students achieve the linguistic and cultural learning objectives of their course [21].  

To ensure practical applicability, our framework will also include guidelines for educators and developers on how 

to design, implement, and evaluate VR language learning experiences. This encompasses best practices for 

constructive alignment of learning objectives with VR activities and assessments, considerations for maximizing 

usability and learner engagement, and strategies for creating immersive and pedagogically sound language learning 

environments.  
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