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CEFR updates (2020)-based
next-gen immersive learning in 5
steps

Gökhan Haldun DEMİRDÖVEN *

Rectorate/Turkish Language Coordination, Sakarya University of Applied Sciences, Serdivan, Türkiye

The Common European Framework of Reference for Languages (CEFR) can
be defined as an action-oriented framework that systematically employs “can
do” descriptors to structure the processes of foreign language teaching and
learning. After a comprehensive literature review, it was evident that there
was no descriptive content analysis study on the CEFR (2020) in terms of
immersive learning technologies. Based on the existing shortcomings, the
focus of this study was to identify the updates in the CEFR and the key
elements that formed the connection points of immersive learning. This
study, due to its scope and content, was conducted within the framework
of qualitative research methodologies, employing document analysis and
descriptive content analysis. Based on the research results, it is possible to
assert that the situational teaching method based on the digital/human digital

twins; cognitive immersive language learning (CILL) approach rooted cognitive

immersive rooms; interactive conversational agents capable of code switching;
adaptive gamification approaches combining gamification techniques and

educational dataminingmethods, accent-robuts automated speech recognition

systems grounded in the sociolinguistic approach, and online socialization

metaverse networks woven with social virtual reality (SVR) and collaborative

virtual environment (CVE) concepts built upon the phenomenon of heterotopia

stood out as the “paradigm identifiers” for the next-gen of foreign language
teaching forms. As far as the research implications are concerned, the results
a�rmed the components and pedagogical approaches that would form the
backbone for the integration of immersive technologies into CEFR-based
language learning. Theoretically speaking, the CEFR-based immersive learning
method was proposed for future studies in the age of AI-driven technologies.

KEYWORDS

architectures for educational technology system, CEFR-based immersive learning,

extended reality, immersive learning, simulations

1 Introduction

Over the last few years, the worldwide chaotic environment has generated

a technological-awareness, and new innovative pedagogical approaches have been

emphasized within the framework of the characteristic triggers of digitalization in

educational sciences. Consequently, artificial intelligence-based virtual reality systems have

captured people’s imagination, and the immersive learning method has become the new

phenomenon of educational technologies. At this point, it will initially be appropriate

to provide information about virtual/digital reality and artificial intelligence applications.

It is simply because the anatomical structure of immersive learning contexts has been

developing with the relevant infrastructure elements.
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Virtual reality environments are the virtual form of a certain

sample of physical world scopes, which can be perceived and

interacted with our sense organs within a technology-based

structured 3D simulation (Skulmowski and Rey, 2018). Within

the framework of today’s parameters, it is possible to classify the

digital reality technologies under three sub-headings of virtual

reality (VR), augmented reality (AR) and mixed reality (MR) (Lang

and Müller, 2020). In addition to the relevant types of reality, the

extended reality (XR) technology has been emphasized in recent

years. XR, synthesizes the qualities of existing types of digital reality

by blending them in the same pot. In this sense, as a unifying term,

it is possible to say that it regards the digital reality contexts (VR,

AR, and MR) as a subset by combining them within itself.

These new generation socialization zones have the

infrastructure to activate the multiple sensory channels such

as sight, touch, hearing, smell, and taste by being sensitive to the

individual differences of students with different intelligence types;

they also pave the way for the learning by the “doing-experiencing”

method through self-activation. Therefore, it is possible to say

that these environments are valuable in that they are able to

form authentic atmospheres where students can interact with the

target language.

On the other hand, it is possible to say that the advances in

machine learning, deep learning, and natural language processing

algorithms have constituted the basis of artificial intelligence

technology. The artificial intelligence applications make reference

to the system mechanisms designed on the functionality of

displaying human-specific behaviors or performing actions that

necessitate intelligence (Schoser, 2023). This system is built on the

ability of a machine or device to meet higher mental functions such

as problem solving, analytical thinking, cause/purpose-effect and

part-whole relationship or evaluation/deduction.

Considering the rapidly developing technology, it is possible

to integrate the artificial intelligence applications such as chatbots,

digital twin, automated evaluation system, intelligent tutoring

system etc. into the digital reality environments (Huang et al.,

2022). These innovations make indistinct the line between the

virtual and real, and the atmosphere turns into an immersive

learning platform where the feeling of interaction can be

recognized. In this context, it is possible to say that the

immersive learning method was one of the new generation

learning approaches.

Immersive learning is an educational method in which the

real-world scenarios based on gamification elements are built on

the artificial intelligence-based digital/virtual reality technologies.

The learning environments structured in this framework offer

digital teaching contexts patterned with fantastic fictions, where

the individuals can gain experiences with the educational content.

These contexts, on the other hand, immerse the individuals and

create authentic scopes synthesized with possible environments

and situations related to daily life.

One of the most significant problems encountered within the

scope of foreign language teaching throughout the Covid 19 period

was the lack or absence of authentic contexts in which students

were exposed to the target language (Choi and Chung, 2021). The

immersive learning technologies tend to blur the sharp line between

real and virtual transmission networks. In other words, these

systems create the opportunity to experience digital experiences

that are close to the original form. The learning contexts (Battal,

2022), equipped with the infrastructure compatible with these

technologies are inevitable as a natural result of digital innovation,

which tends to grow exponentially in terms of education reform

efforts. It is simply because digitalization becomes an innate part

of every field and spreads with its magic power that can transform

every scope over which it has an impact. Therefore, it would not

be incorrect to emphasize that the roadmap of foreign language

teaching field will also move in the direction of the aforementioned

“blur” trend. Clearly, the foundations of the near future have been

in the process of being built on these environments. Based on the

recent studies conducted (Takshara et al., 2025; see also Shruthi

et al., 2025; Hwang and Lee, 2024; Takuchi and Hanks, 2024;

Takshara et al., 2025; Gruber et al., 2023), it is possible to say that

the framework for the field of foreign/second language teaching

became tangible accordingly.

The CEFR, which calibrates the language skills that need

to be acquired in foreign language teaching processes in

terms of the illustrative descriptor scales, is a universal

reference text for the discipline of language education

for many countries beyond the borders of the European

Union. The development of the CEFR by being fed on the

immersive technologies will also generate a framework for

the communicative competencies that the Beta generation

is “anticipated to exhibit”. Given the relevant context, it is

possible to assume that taking the CEFR (2020) updates

into consideration in terms of immersive technologies will

raise awareness regarding the new generation language

learning environments.

2 Statement of the problem

The fact that CEFR, which has the potential to establish a

framework for foreign language teaching practices in the form of a

constitutional text, updates itself during the transition to the digital

age is not coincidental but rather an indication of its systematic

development course.

As far as the review of relevant literature is concerned, it is

evident that there is no content analysis study on CEFR (2020)

related to immersive learning environments. Considering this lack

of study, the fact that the connection network between the CEFR

and immersive learning contexts which has the power to identify

the general framework of the foreign/second language education

processes to be structured in the future, has not been clearly

introduced, confronts us an inevitable necessity.

3 Purpose of the study

CEFR and immersive learning contexts are the key parameters

with significant impact in shaping the next generation of

foreign language teaching processes. Based on this perspective,

the focus of this study is to examine the key elements

that formed the connection points between the updates of

the CEFR (2020) and immersive technologies. The target

aimed here is to describe a framework regarding the elements

that would constitute the cornerstones of the new generation
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foreign language learning forms and raise awareness in the

relevant context.

4 Significance of the study

The pioneering innovation in integrating web technologies into

educational processes lies in its ability to provide infrastructure

for real-time user interaction. The relevant technologies, thanks

to this feature, have captured people’s imagination in the

field and have had almost a magical effect on shaping the

phenomenon of “learning” related to Generation Z. This shift

in focus has made collaborative learning, peer teaching, and

other interaction-based methods the central driving force

behind the new generation learning processes, emphasizing

learning through a “collective intelligence” approach with the

gamification elements.

The immersive learning method, with its realization based on

social interaction in virtual reality environments and its structure

built on a framework of gamification mechanics, exhibits the

qualities of being the new phenomenon of digitization.

It is self-evident that by integrating the digital reality

technologies into the foreign language education, it is possible to

create an alternative to the resistance of the Generation Z, who

grew up with digital-centered social web networks, against the

traditional learning methods. In this sense, investigation of the

anatomical structure of the updates regarding the CEFR in the

light of the immersive learning environments will be a guide in

terms of designing the foreign language education atmospheres

of the future and create milestones for the new generation

education paradigms.

5 Design of the study

The study, due to its scope and content, was conducted within

the framework of qualitative research methodologies, employing

both document analysis and descriptive content analysis.

5.1 Data collection and analysis

The results obtained within the framework of this study were

attained by subjecting the illustrative descriptors updated in the

CEFR (2020) to the descriptive content analysis within the center

of immersive learning technologies.

In line with this, firstly, the updates to the CEFR Companion

Volume were analyzed within the scope of document analysis, and

primarily, the codes were identified for each updated illustrative

descriptor and then similar ones from the identified codes

were brought together and eventually the themes were created.

Within the relevant framework, five sub-titles were categorized

as “mediation”, “plurilingualism-pluriculturalism”, “creative texts

and literature”, “phonology”, and “online interaction”. During this

process, the innovations related to the “Information Exchange”

and “Using Telecommunications” illustrative descriptor scales were

regarded within the “Online Interaction” theme as the overarching

context. “Expressing a Personal Response to Creative Texts” and

“Analysis and Criticism of Creative Texts (Including Literature)”

scales were discussed under the “Creative Texts and Literature”

category and “Signing Competence”, on the other hand, was not

included in the analysis process due to the scope and content of

the study.

In order to establish the reliability of the codes and

themes formed throughout the study process, three researchers

performed thematic content analysis of the CEFR (2020) updates.

Subsequently, the codes and themes that were previously created

were compared with those that had already been formed

independently by three different researchers in a separate

content analysis. The comparative reliability of the encoders

was calculated based on the Miles and Huberman’s (1994)

formula [Consensus/(Consensus + Dissensus) x 100], and the

result was 95.4%. Figure 1 illustrates a visual presentation of the

relevant process.

As is clear in Figure 1, the initial phase of the data collection

process and analysis consisted of the thematic classification of

CEFR (2020) updates within the scope of document analysis.

In the continuation of the study, it was aimed to reveal

the pattern network between the related theme elements and

immersive technologies within the descriptive content analysis by

positioning each theme item within the focus of the immersive

learning method. In this process, the professional opinions of three

foreign language teaching experts, three instructional technology

experts and two information technology experts were consulted,

and it was intended to ground the study on an interdisciplinary

basis based on a multi-perspective approach. Consistent with this,

forums with the participation of relevant experts were organized,

and all analyzes were collected in a pool, and separate discussion

sessions were organized for each theme item, and the data analysis,

on which a general consensus was achieved, was finalized. At this

point, it was aimed to structure all the items presented within

the scope of data analysis around a common opinion, and in

case of lack of consensus, it was aimed to present the different

analysis styles of the experts individually. Finally, it was explicit in

the process that structured data analyzes emerged with unanimity

rather than majority vote, and it was established that a common

analysis pool was created by achieving a general consensus on

all theme items. Figure 2 illustrates a visual presentation of the

curriculum line of research II.

As was emphasized in Figure 2, it is possible to say that the

last stage of the data collection process and analysis was shaped by

subjecting the findings obtained in the first stage to a descriptive

content analysis procedure.

6 Findings

The understanding of basic language skills is presented with

an innovative perspective in the CEFR under the categories of

“communicative language activities and strategies”, “plurilingual

and pluricultural competence”, and “communicative language

competences”. When the modernization processes carried

out in CEFR (2001) are subjected to a descriptive content

analysis regarding the immersive technologies, it is possible

to describe the fundamental elements of the key points

as follows:
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FIGURE 1

The process line of the research I.

FIGURE 2

The process line of the research II.
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1. It is possible to say that the most comprehensive first change

regarding the CEFR (2020) updates emerged within the scope

of “mediation” activities. the most important indicator of

this particular situation is the inclusion of a total of 20 new

exemplary descriptive scales within the scope of mediation

activities (15) and strategies (5) in the Companion Volume.

The mediation activities were associated with the context of

mediating a written and spoken text in the first version of

the CEFR, while in the latest version, the Companion Volume

was expanded by associating with illustrative descriptors and

illustrative descriptors scales competence to cover the fields of

communication, learning, society, and culture as well as the

relevant context. The main rationale for the related expansion

policy is based on the basic philosophy of the content and

language integrated learning (CLIL) approach.

The most important reference point for making content and

language contexts related to each other regarding education is that

the CLIL applications have the ability to offer learning atmospheres

close to the authentic environments in native language acquisition

(Kuteneva et al., 2021). The facts related to real life transpire when

the components of being interdisciplinary, respecting the different

perspectives and exhibiting a unique state of complexity become

homogeneous under the same denominator. The fact that learning

processes form a whole from the subset elements with similar

transparency creates authentic environment frameworks. These

frameworks are a reflection of the learning action, which includes

the qualities that are synthesized with the possible environment and

situations related to daily life.

In language education practices carried out in authentic

environments, the learning process initially takes place

subliminally, but as the process gets underway, it evolves

into a conscious form by making sense of the language (Thompson

and McKinley, 2018). The point that comes to the fore here

is that foreign language education proceeds on the effort of

constructing a meaning spontaneously and realistically. There is

a similar systematic in the illustrative descriptors scales presented

in the CEFR (2020) regarding the scope of mediation. Mediation

means being able to redesign a similar or close meaning by

forming the outputs indicating a certain event, phenomenon,

or emotion, thought and situation with different language

structures within the framework of the realization reasons of the

communication. The main goal is to create fields and contexts

for communication or learning, to cooperate to shape new

worlds of meaning and to encourage other people along the

relevant line, and to transfer new information within social,

pedagogical, cultural, linguistic, and professional fields through the

authentic channels.

When CLIL activities are considered in terms of “immersive

learning”, it is possible state that digital twin (DT) technology

provides the infrastructure to create a learning environment

identical to the real-life contexts. DT technology refers to the

interaction, communication and collaboration that transpire within

the physical and cyber environment planes. It is also possible

to contemplate this type of technology (Zhuang et al., 2017)

as a simulation system based on mapping in which real-world

elements are reconstructed in cyberspace. Strictly speaking, it is

possible to structure virtual identical objects and environments

with DT technology (Jaensch et al., 2018). There exist two types

of models of DT systems: three-dimensional and five-dimensional.

While the three-dimensional DT systems are built on three

denominators: cyberspace, physical environment and connection,

in five-dimensional DT systems, the service and data components

also become operative (Tao et al., 2019). Therefore, when there are

new updates available in the physical equivalent, these innovations

are simultaneously reflected in the five-dimensional DTs and a

dynamic simulation process becomes apparent.

Another perspective that can mold the future of DT technology

is the concept of “human digital twin” (HDT). This particular

concept refers to the situation in which various tasks and

responsibilities undertaken by people are implemented through

their digital twins (Gräßler and Pöhler, 2017). Essentially,

what is aimed here is to improve the HDTs’ ability to make

autonomous decisions by modeling human skills through DT

technology. The point to be highlighted here (Ansari et al.,

2018) emerges at the point of coping with uncertain human

behavior. Therefore, it is possible to say that the solution

suggestions for the relevant problem situation can be generated

by working on algorithms focused on tolerating the uncertainty.

It is possible to take into consideration the “Intelligent agent”

technology amidst these solution suggestions. Intelligent agent is

a type of software developed to interact with people based on

artificial intelligence techniques (Titova and Temuryan, 2024). It is

commonly recognized that the DT systems supported by intelligent

agent technology exhibit high performance in terms of analysis

and decision-making capabilities (Sun et al., 2024). As far as this

relevant context is concerned, it is possible to anticipate that the

intelligent agent based HDTs will have a stronger mechanism for

uncertain human behavior.

Given the characteristic structural features of DTs, it is possible

to say that this type of technology become more visible with its

potential to structure the digital equivalents of physical world

contexts that have turned into authentic learning environments

(Han et al., 2022). This type of technology eliminates time and

spatial limitations and creates atmospheres in which the individual

drifts along. Moreover, virtual forms can be shaped instead of high-

cost content that can be encountered in authentic environments of

daily life, thanks to DT technology. In other words, it is possible

to say that immersive DT technology comes into play in the

common denominators where the contexts that are not suitable for

experiencing real-world atmospheres for economic reasons cannot

be shaped with the modern technology.

In the new generation DT technology, where virtuality and

reality coexist together beyond intertwining, the user has the

opportunity to experience all kinds of real-life experiences in a one-

to-one virtual representation of physical elements, by interacting

with both HDTs and other users. As far as the relevant framework

is concerned, it is possible to say that the DT immersive technology

can offer authentic learning environments to the discipline of

foreign language teaching in shaping the environments that can

surround the implementation of mediation activities. The point to

note here is that the information to be conveyed is presented on

a task-based basis in a way that corresponds to real-life situations

in the form of the smallest decomposable particle (quanta) without
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being simplified or divided into smaller parts, as in the illustrative

descriptor language competencies.

2. The innovation with the most cognitive characteristics

regarding the CEFR (2020) updates was implemented within

the scope of “plurilingual and pluricultural competence”. In

today’s language education approaches, being able to develop

a plurilingual and pluricultural proficiency rather than having

a multilingual and multicultural infrastructure is considered

more valuable. as far as CEFR (2020) is concerned, it is explicit

that the scales related to the relevant context were expanded

within the framework of the competencies of “being able

to blend different languages when necessary”, “being able to

switch flexibly between languages” and “being able to exhibit

intercultural competence skills”. At this level, it is possible

to say that the illustrative descriptor scales of “building

on pluricultural repertoire”, “plurilingual comprehension”

and “building on plurilingual repertoire” to the Companion

Volume. The expansion in question was supported by the

preference of “target language speakers” in the current

illustrative descriptors instead of “native speakers” used in

illustrative descriptor proficiency descriptions, especially on

the b2, c1 and c2 common reference levels of the CEFR

(2020) version. The relevant changes were valuable in that they

clearly emphasized that the phenomenon of plurilingualism-

culturalism was prioritized in the CEFR, which was designed

with contemporary language competencies and that the “new

world” language competencies should be addressed within the

relevant context.

The phenomenon of plurilingualism represents the

communicative development of a wide spectrum, from the

language spoken in the family, to the language or languages

that are commonly used in the social environment. These

languages are intertwined with action-oriented skills that display

a mosaic integrity together, rather than forming independent

meaning systems within the cognitive framework. A specific

skill area for a particular language may have a variable of

proficiency in other languages or languages, with independent

proficiency levels. Therefore, it is possible to define the scope

of the “general linguistic range” of plurilingual individuals as a

cumulative field of existence where different communication

competencies of various languages create harmony in a

similar fashion.

Linguistic and cultural competences related to a language

develop to the extent that it grows out of the background of

different languages and contributes to intercultural awareness

CEFR (2020). In pluricultural perspectives, the cultural

phenomenon acknowledges the concept of “identity” as the

outcome of a complex, flexible, and dynamic combination in an

attempt to adopt the perspective of the interlocutor (Kharkhurin

et al., 2023). It becomes explicit here that there is a single cultural

system that is shaped by providing resources from different

contexts in the phenomenon of plurilingualism, as well as in

the phenomenon of pluriculturalism. The difference between

pluriculturalism from multiculturalism is related to its contextual

nature. In the case of multiculturalism, the individual interacts with

various cultures as a social language user, while in pluriculturalism,

the individual, beyond the interaction, synthesizes the mentioned

cultures and creates a composition.

Perhaps the most important legacy of war, famine, natural

disasters etc. is that large groups of people are relocated by changing

geographies and thus this plays a triggering role in intercultural

interaction. Global migration fluctuations in the post-World War

II period caused societies to evolve into a bilingual structure

(Bezcioglu-Goktolga and Yagmur, 2022). This social structure tends

to transform into plurilingual and pluricultural organic forms

in today’s world, as an aspect left behind by the digital age. In

fact, this transformation form is at the forefront of the elements

that serve as a cornerstone related to the design of immersive

learning environments. In the plurilingual community approach,

the individual’s first language experience through his or her family

is enriched in a perspective that expands from other languages

spoken in the immediate environment to the other languages

spoken in the distant environment. Communication skills, which

are expected to be acquired by the new generation, the Generation

Z individuals also take an angle on this issue. This situation brings

about the need to be a world citizen and creates a prerequisite for

the future generations of people to be educated in this way. It is a

matter of debate whether most social structures around the world

do not have the linguistic and cultural diversity that can meet this

prerequisite, and whether those with pluri-layered social structures

have the necessary understanding and tolerance relationship. This

shortcoming constitutes an important obstacle for humanity to

attain the form in which it is expected to evolve.

Here at this point, it is possible to assert that the XR

technology comes out with its infrastructure qualities that can

generate multicultural society structures and AI technology that

can structure the plurilingual chatbots.

Digital reality is a type of technology that makes it possible to

experiment authentic experiences based on the virtual contexts that

include technology-based interaction and a sense of reality through

a simulation method (Shadiev et al., 2020). Virtual reality, the

first type of this technology, surrounds the individual with digital

objects and spaces. The relevant state of immersion is equipped

with an infrastructure in which virtual objects can be positioned

in physical world contexts through the augmented reality systems.

In mixed reality technology, in addition to placing virtual objects

in physical environments, users have the opportunity to interact

with these objects in real time. Moreover, different users who

have permission to access the system can also participate in this

interaction. XR (Rauschnabel et al., 2022), on the other hand,

is a type of technology that synthesizes the qualities of existing

types of virtual reality by blending them in the same pot. In this

matter, it is possible to say that as a roof term, VR is regarded

as a subset of immersive technologies by combining the feature

structures that are emphasized within AR and MR. Furthermore,

any existing (haptic, ambisonics, foveated rendering, etc.) or

possible future creation (6G wireless, light field display, neural

reality etc.) immersive technology components that can change our

perception of reality are also accepted within the boundaries of

XR. The digital environments dressed with multicultural elements

designed with the XR technology can enable the individual to

empathize with the differences of target cultures (Wu et al., 2019);
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and, while, on the one hand, they pave the way for cultural

diversity to be accepted as “valuable” as richness by activating the

critical thinking skills, and on the other hand, they can contribute

to the internalization of the phenomenon of “pluriculturism” by

triggering the individuals to imagine their possible future roles in

the target cultural structures (Mills et al., 2020).

Artificial intelligence (AI) is defined as the capability of

intelligent systems to perform human-specific functions such as

problem-solving (Tillman and Louwerse, 2018), analytical thinking

(González-Cacho and Abbas, 2022), understanding cause-and-

effect relationships (Guyon et al., 2019), grasping part-whole

relationships (Hinton, 2021), and making evaluations (Link et al.,

2020), all based on machine learning (ML) and deep learning

(DL) algorithms. Natural language processing (NLP) is an artificial

intelligence technique that contributes to the ability of digital

system structures to achieve the competence understand human

language through specialized coding. The type of technology that

is shaped at the intersection of AI components such as NLP, ML,

and DL is referred to as a conversational agent (Jiang et al., 2022).

Conversational agents are the software programs that perform to

structure an interaction simulation between people and virtual

agents within the scope of verbal or written communication skills

(Laranjo et al., 2018). These dialogic interactions implemented

through Smartbots generate an infrastructure for the enhancing of

foreign language teaching processes in the sociocultural context,

allowing students to experience an immersive experience in virtual

learning environments (Zhang and Huang, 2024). As far as the

experimental research in this day as age is concerned, it is evident

that conversational agents can be supported with the equipment

that can provide services in a plurilingual manner (Doshi and

Bisht, 2021). Moreover, the voicebot technology, which has recently

attracted a lot of attention, is noteworthy of attention also in terms

of providing service as an individual coaching within the scope of

language skills (Yu and Nazir, 2021).

As described above, “extended reality environments in the real

world” can be shaped by piecing together unique elements that

create new generation layers, relationships, and meanings through

the new generation immersive technologies. As far as the relevant

framework is concerned, it is possible to that within the scope of

artificial intelligence-based immersive learning atmospheres, which

are predicted to create the foreign language learning atmospheres of

the future, the basis for the reconstruction of educational structures

that are in the shadow of the past regarding social life can be

generated. Based on the context in question, the new generation

smart teaching systems, based on an action-oriented approach,

can be structured by supporting elements such as extended reality

learning environments patterned with plural cultural components,

plurilingual chat robots and avatars and the seeds of the foreign

language education environments needed by the future human

generations can be sown. Categorically, the fact that language

learners are considered as “social agents” who perform tasks within

a certain field of action regarding certain environments under

certain conditions within the scope of the CEFR supports this

particular idea.

3. The most adaptable and flexible innovation within the

framework of CEFR (2020) is the inclusion of new illustrative

descriptor scales (Expressing a Personal Response to Creative

Texts, Analysis and Criticism of Creative Texts [Including

Literature], Reading as a Leisure Activity) related to the

scope of creative texts and literature. the activities to be

implemented based on the action-oriented approach serve to

acquire the target skill to the extent that they are patterned

through creative text contexts that have not been subjected

to editorial processes such as simplification or correction.

it is simply because the language competencies described in

illustrative descriptors are structured within the framework of

real communication situations and aim to trigger the creative

intelligence of the individual against the possible problem

situations in life by reflecting himself/herself rather than a

simulation of life. therefore, it is of great importance to

support the material samples that will be used in the process

with creative text products that are equally aesthetic with the

texts presented in newspapers, magazines, television, blogs

etc., and that the student will be drawn into them and get

excited at the same time. furthermore, the phenomenon of

creative text discussed within CEFR was addressed in a more

comprehensive perspective rather than being associated only

with literature or scenario texts, and the elements that required

high imagination, such as movies, multi-modal installations

and games, were also incorporated in creative text types.

The target competencies that are desired to be structured in

the individual are processed into the cognitive level of the student

within the scope of text analysis activities that vary according to

the target audience. These activities take shape in an effort to reach

a meaning based on communicative skills rather than reaching

grammatical competencies. The effort to attain this meaning is

carried out through the creative texts that are structured in

authenticity in accordance with the immersive learning context

in question, on the basis of vocabulary elements, grammatical

structures etc., and elements suitable for the relevant language level.

These texts have the potential to elicit reactions that activate the

individual’s emotions, thoughts and imagination. This tendency to

trigger a reaction is categorized under four basic subheadings in the

CEFR (2020): engagement, interpretation, analysis and evaluation.

Engagement refers to the state of being drawn to the appeal of a

particular context or character in the context of the creative text;

interpretation refers to attributing meaning to the context of the

creative text; analysis refers to making analyzes from various angles

regarding the context of the creative text; and evaluation refers

to the state of having a critical perspective on the context of the

creative text.

Immersive learning environments can deepen in an

inclusiveness equivalent to the creative text contexts, patterning

motivation and purpose channels for learning and creating a

resultant formula with quality structures of sophistication that are

attractive to the students and worth exploring. Here, the formation

that can make the intersection of virtual reality environments and

creative text contents dynamic, the elements of gamification, which

is the phenomenon on which the immersive learning method has

been structured, is noteworthy.

Gamification is a structure in which intellectual processes

are triggered by the game mechanics and serve the individual’s
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learning and make problem-solving skills functional in the relevant

direction (Altomari et al., 2023). When we consider this structure

within the scope of personal affective, intellectual and imaginary

triggers, we encounter the categories of “character identification

(engagement)”, “meaningful engagement (interpretation)” and

“critical thinking skills (analysis and evaluation)”, which are the

gamification version triggers of the creative text phenomenon.

Given this formation within the scope of personal affective,

intellectual and imaginary triggers, it is possible to say that the

categories of “character identification (engagement)”, “meaningful

engagement (interpretation)” and “critical thinking skills (analysis

and evaluation)”, which are the gamification version triggers of

the creative text phenomenon, transpire. Character identification

can be associated with the fact that the players incorporate the

interesting features of game characters into their perception of

themselves (Sierra Rativa et al., 2020); meaningful engagement with

the degree to which players find the context they are in meaningful

(Suh et al., 2017); and critical thinking skills with the development

of metacognitive skills such as analysis, evaluation and inference

through gamification mechanics (Rivas et al., 2022).

The activities to be designed on gamification mechanics will

both turn the learning theme into an attractive one and bring

along creative scenario texts that are compatible with the “game”

logic. The important criterion here is that gamification and game-

like interface applications should not be confused with each other.

It is because, prioritizing learning in gamification applications

is the main goal, and these applications can appeal to all age

groups, while they have the infrastructure to be developed for

many sectors (Krath et al., 2021). On the other hand, game-

like interface designs are based on creating a certain power of

influence by reviving emotion or sensitivity rather than bringing

rationality to the fore (Gupta and Goyal, 2022). It is, therefore,

possible to say that the relevant point of distinctionwill significantly

affect the course of cognitive structuring mechanics (Lamb et al.,

2018) Therefore, the extended reality environments can be blended

with the philosophy of “gamification” instead of game-based

atmospheres and can evolve into atmospheres where they turn

into authentic learning contexts through the creative scenario texts.

Thus, the metacognitive skills of the new Generation Z can be

activated through the immersive language teaching environments

harmonized with the CEFR.

4. When the CEFR (2020) is examined specifically for “linguistic

competence”, it is possible to say that the most radical to

the scope of illustrative descriptor scales presented were

performed for the “phonological control” scale. In the CEFR

(2001), there were 6 illustrative descriptors in total, with an

illustrative descriptor at each level, with the same competency

at c2 and c1 common reference levels within the relevant

illustrative descriptor scale. In the CEFRCV (2020), on the

other hand, the structure of this illustrative descriptor scale

was discussed under 3 sub-headings: “Overall Phonological

control”, “Sound articulation” and “Prosodic features”. 6

under the Overall Phonological Control subheading (a1-c2

common reference levels), 9 under the Sound Articulation

subheading; (between a1-c2 common reference levels) and

8 (between a1-c2 common reference levels) in the subtitle

of Prosodic Features, a total of 23 illustrative descriptors

was included. when the relevant changes were examined by

focusing on the content structures, it was concluded that the

illustrative phonological descriptors were expanded to include

new and reflective thoughts on “intelligibility”, “influence

of other languages spoken by the individual” and “internal

features (emphasis, rhythm, intonation, etc.)”.

Linguistic competence is a system of competences that puts

the coordination relations between the language components into

an organized form by coordinating them within the framework of

a certain functioning mechanism. Phonology deals with the oral

production dimension of this systemic assembly and takes shape on

the relevant plane (Soruc, 2016). The main purpose of the renewal

processes for the Phonological Control illustrative descriptor scale

is related to the degree of clarity and lucidity in the pronunciation of

phonemes and the context of displaying the rhythm skills. In other

words, it is possible say that in the CEFR (2020), a speaker’s ability

to bring certain messages to the forefront through accentuation,

intonation prosodic qualities and to what extent a speaker could

intonate the existing sound presence elements were highlighted.

In this context, we encounter the phenomenon of “intelligibility”

and it is explicit that in the latest version of the CEFR, the focus

was on the competence of constructing meaning phonologically

rather than idealizing the foreign/second language learner like a

native speaker.

An individual’s ability to speak a foreign/second language is

closely linked to his/her ability to generate production patterns of

the language in question, as well as to recognize speech sounds

specific to the relevant language. Considering the field studies

(Hwang et al., 2025; see also Stankova et al., 2022; Senyigit and

Okur, 2019), it was collectively concluded that even though people

learning a new language could demonstrate acceptable skill in

recognizing the sounds in a foreign language, they failed to exhibit

the same performance in terms of reproducing these sounds with

similar competence as target language speakers. Therefore, it is

possible to say that the impact of the sound patterns components

(sounds, rules, stress, intonation, etc.) in the individual’s native/first

language on the pronunciation in the target language delivers with

it the concept of “accent” as an inevitable phenomenon (Dong et al.,

2022). Consequently, it is possible to describe accent as a concept

that refers to how a particular word or group of words, depending

on the individual’s native/first language, is pronounced by a foreign

language speaker.

The field of computational phonetics, which has emerged as

the intersection of analysis methods in the fields of computational

linguistics and acoustic phonetics, with the natural language

processing process being considered in relation to the information

technologies deals with the echo science phenomena such as

measuring the pitch unit of sound, energy value, articulation time

and vibration frequency quantitative properties mathematically by

developing algorithm-based analysis forms.

In today’s technology infrastructure, the speech recognition

technology (SRT) has emerged at the synthesis point of various

disciplines such as computational linguistics, signal processing,

pattern recognition, information and communication technologies

(Delić et al., 2019), and the artificial intelligence robots have
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been made sensitive to the sound sensors by producing software

based on the analysis of vibrations through the sound processing

techniques (Lin et al., 2024). Nevertheless, with the integration

of technical features of SRT and various dictation applications

into the artificial intelligence systems through machine learning,

automatic speech recognition (ASR) has come to exist (Lai and

Chen, 2022). Therefore, it is possible to consider ASR technology

as a machine learning-based process in which verbal communication

data is analyzed.

The traditional ASR applications are composed of

functionalizing independently trained acoustic, pronunciation

and language models to form a whole (Chiu et al., 2018). The

fact that speech accents create phonetic and linguistic diversity

give rise to traditional ASR systems to generalize poorly, and

this problem generate significant difficulties for the usefulness of

ASR applications (Koenecke et al., 2020) and lead to a serious

intolerance problem (Choe et al., 2022). With the integration of the

deep learning method into the automatic speech recognition (ASR)

technology, the infrastructure composition of new generation ASR

systems based on end-to-end modeling has changed direction

and “accent-robust ASR” applications have commenced to

become delineated. The stakeholders who have been trained

independently in traditional ASR systems are trained together

in the end-to-end ASR modeling (Prasad and Jyothi, 2020). In

other words, it is possible to say that they are blended in the

same pot. The components trained on the common axis refer to a

single grapheme system. Therefore, the need for a pronunciation

dictionary is essentially eliminated. Consequently, the difficulties

posed by accent diversity regarding ASR technology cease to be

a problem.

By adapting the accent-robust ASR applications to the extended

reality platforms, the phonological variation can be easily included

within the foreign language education processes and access to the

CEFR-compliant activities structuring the infrastructure can be

achieved by focusing on the semantic reference directly without

causing problems with the accent of the individual. Moreover,

it is also possible to perform mutual interaction between the

human beings and artificial intelligence by creating sound files

through PRAAT etc., software. As a result of the integration of

these software applications with the digital reality technologies,

the possibility of instant interaction between the avatars and the

user stands out as one of the most remarkable infrastructure

features of the immersive learning environments. The fact that

the related type of interaction can be materialized in oral and

written forms through artificial intelligence applications makes the

usability of reality technologies in foreign language education even

more attractive.

5. When the CEFR (2020) is examined in the light of today’s

technological developments, it is noticeable that the “online

interaction skills” were considered within the scope of

language competencies as the most innovative update. these

competencies were introduced in the illustrative descriptor

scale and presented to the users under the categories of

“Online Conversation and discussion” and “goal-Oriented

Online Transactions and collaboration”. Both scales consisted

of online competencies covering signaling, written and

verbal interaction skills within digital platforms. while the

Online Conversation and Discussion scale focused on the

digital competencies of being able to perform synchronous-

asynchronous interaction in online environments, interacting

continuously with one or more interlocutors, generating

posts in online environments and commenting on the

existing posts etc., the Goal-Oriented Online Transactions and

Collaboration scale, on the other hand, addressed the digital

interaction skills such as purchasing a certain good or service

through online environments, collaborating for professional

purposes regarding a business or project, and dealing with

issues focused on communication problems.

The easy internet access since the beginning of the 21st century

has been characterized by the use of online technologies. The

online technologies, on the other hand, has brought about the

digital platform phenomenon and thus, the digital living spaces

related to social life have begun to transpire. Principally the

quarantine process following Covid 19 created a trend toward

virtual platforms, and the process of humanity’s integration into

immersive atmospheres has accelerated in a revolutionary manner.

Under these circumstances, there has been a transition from the

traditional communication skills to the online communication

skills, and new generation interaction competencies have begun

to take shape accordingly. It is possible to consider the online

interaction illustrative descriptor scales presented in the CEFR

(2020) as a concrete indicator of this situation. Considering

the online interaction illustrative descriptor scales based on

immersive learning, it is possible to say that social virtual reality

(SVR) and collaborative virtual environment (CVE) concepts

significantly transpire.

VR technology, as an emerging alternative to the real world,

is able to create an infrastructure for people to meet in a virtual

environment and interact with each other’s virtual representatives

and present the phenomenon of socialization in the form of

immersive experiences (Heidicker et al., 2017). These types of

VR interfaces are referred to as the SVR interfaces since they

can enable online social interaction (Moustafa and Steed, 2018).

The SVR allows users to create avatars that represent themselves

in immersive environments. The body movements of the users

are simultaneously mirrored in the body movements of the

avatar (Tang et al., 2023). Therefore, through body tracking,

physical touch and holding actions are transferred onto the VR

environments and an easier transition ground based on bodily

experiences is formed to initiate social connection (Tanenbaum

et al., 2020). Nevertheless, the avatars that generate an interface

between the user and their digital identity provide participants

with the flexibility of selective self-presentation and anonymity,

thus assisting the shy and introverted people or marginalized

participants to socialize. Consequently, it is possible to emphasize

that the interactions via SVR offer a new way of mediating and

supporting interpersonal relationships (Freeman and Acena, 2021).

When we calibrate the VR technologies in terms of collaboration, it

would be appropriate to highlight the CVE concept. This concept

principally refers to the immersive contexts designed to organize

collaborative activities (Poppe et al., 2017). These contexts generate

a digital landscape based on interaction where multiple participants
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can perform various tasks collaboratively (Khojasteh and Won,

2021) and provide the opportunity to “doing it there and then” by

creating a feeling of “existing” within the work zone (Massey et al.,

2024). The team members stationed in different geographies have

the opportunity to access the same digital living space and thus can

collaborate smoothly (Khalid et al., 2021).

The VR concepts, when considered within the framework of

modern language teaching approaches, offer great support to the

users in overcoming the prejudices and developing empathy by

supporting the intercultural and transcultural learning activities

(Eisenmann and Steinbock, 2024). This support based on social

interaction also enables collaborative language learning and

generates a sample of an unlimited immersive platform for group

studies by eliminating physical restrictions (Zhao et al., 2024).

7 Discussion, conclusion, and
recommendations

CEFR is a system structure built on competence descriptions.

This system is based on a mechanism where the common reference

levels are supported by illustrative descriptors. The main backbone

of the system consists of illustrative descriptors scales. The

functioning of the mechanism, on the other hand, operates with a

subset relationship. Each of the common reference level is a subset

of the illustrative descriptors scales. The illustrative descriptors’

competence descriptions also constitute the unit elements of

these subsets. Therefore, the sum of the unit elements of a

particular cluster portrays the competencies associated with the

relevant common reference level within the scope of the illustrative

descriptor scale. When the intersection clusters for each scale

are combined, the general framework for the relevant common

reference level transpires. With the latest updates, a transparent

form has been attributed to the transition between the common

reference levels. The descriptive qualities of a higher language

level primarily begin to manifest themselves at the plus levels of a

lower language level. The same is true for the reverse case as well.

The relevant transparency is due to the fact that the CEFR has a

more flexible framework. The CEFR-related fiction can be renewed

according to the conditions of the age and the descriptors of

competence can be shaped in line with the of needs of the modern

life. The changes presented in the CEFR (2020) can be regarded

as a concrete indication that a modernization update has been

implemented for the next generation interaction competencies.

As a matter of fact, considering the current conditions where

traditional language teaching components are being replaced by

innovative ones (Chun et al., 2016), we can regard the CEFR

updates not as a coincidence, but as essential guiding parameters

for digital language education.

As far as the emerging findings are concerned, it is evident

that the most comprehensive change regarding the CEFR (2020)

updates was constructed within the framework of “mediation

activities” based on the CLIL approach. When the mediation

activities were considered within the scope of the immersive

learning method, it is possible to say that the DT technology

clearly transpired. DT is an exceptional type of technology in that

it offers the opportunity to acquire original learning experiences

by simulating identical contexts that can be encountered in

real-world environments (Madni et al., 2019). Digital copies of

physical elements such as language laboratories or authentic

learning environments can be generated with the DT technology.

Real life scenes can be transformed into language learning

scenarios through these virtual replicas, and hence the immersive

learning environments can be deemed as authentic learning

contexts (Damaševičius and Zailskaite-Jakšte, 2024). In fact, by

using the extended reality and computer image technologies, it

is possible to create a teaching model based on digital twin

technology within the framework of the situational teaching

method and transform the language education processes into a

three-dimensional form within the scope of a spatial learning

experience and sense of immersion. Furthermore, thanks to the

ability of artificial intelligence-based HDT technology to create

various scenarios and contexts through decision-making and

automatic applications (She et al., 2023), it is possible to predict

that the new generation immersive learning environments can be

constructed and hence revolutionary pioneering innovations in

foreign language education can be generated.

Given the relevant findings, the most cognitive characteristic

change regarding the CEFR (2020) updates stands out

as “plurilingualism-pluriculturalism competencies”. The

plurilingualism-pluriculturalism competencies point to the

mental structure and cultural texture in which the individual is

expected to evolve and refer to the next generation of humanity

being shaped in terms of language-culture awareness rather

than language-culture difference, mosaicking diversity within

itself. When the plurilingualism-pluriculturalism competencies is

considered within the scope of the immersive learning method,

it is possible to say that the Cognitive Immersive Language

Learning (CILL) approach based on the combination of XR

and the AI technologies clearly transpires. The most important

innovation that this approach brings to the field of foreign language

education emerges as the Cognitive Immersive Room (CIR). It

is possible to consider CIR as interactive immersive learning

environments designed at the human scale, where multiple people

can simultaneously experience a dynamic language learning

process through multimodal input (Divekar et al., 2019). These

environments have the capacity to offer a more functional learning

atmosphere beyond the traditional classroom atmospheres for

authentic language and culture education (Chabot et al., 2020).

In the XR atmospheres, the individuals who experience a “feeling

of being within it” traditional usage environments specific to

the historical texture of the target language can internalize the

phenomenon of cultural absorption regarding different languages

(Divekar et al., 2022) and thus has the opportunity to develop

pluriculturalism competencies. Nevertheless, when the CLIL

is considered within the scope of plurilingual competences, it

would be appropriate to emphasize the AI powered conversational

agent technology. The conversational agents have the potential to

contribute to plurilingual education by creating interaction-based

language learning opportunities (Gruzdeva et al., 2024), but when

the applications are analyzed, it is clear that they can function and

serve for different languages provided that the language settings

are changed. Therefore, it is possible to say that these applications

do not have the ability to automatically detect the input language

and can only interact with the selected language (Doshi and Bisht,

2021). An important aspect of plurilingual competence is the ability
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DEMİRDÖVEN 10.3389/feduc.2025.1567249

to switch between more than one language during interaction, in

other words, the ability to code-switch (Gotti, 2015). Therefore,

processing and recognition functions of interaction data involving

code switching can be considered as a prerequisite for intelligent

automated systems that can interact with plurilingual individuals

(Singh et al., 2024). Therefore, it can safely be emphasized that the

combination of language identification algorithms and context-

based heuristics approach can be considered as a solution proposal

to improve the output quality of interactive conversational AI

Agents structured based on code switching (Kann, 2022).

The competencies related to the scope of creative texts and

literature are noteworthy as the changes with the “most adaptable”

characteristic within the framework of CEFR (2020) updates.

It is simply because CEFR (2020) defined the phenomenon of

“creative text” as films, plays, recitals, etc. rather than a perspective

limited only to literature. It considered the variables from a

broad perspective and thus provided a flexible application basis

for illustrative descriptors related to creative text and literature.

As far as the relevant illustrative descriptor group based on the

immersive learning method are concerned, it is possible to say

that we encountered the adaptive gamification approach. It is

possible to consider adaptive gamification as a learning approach

based on the synthesis of adaptive e-learning components and

gamification mechanics (Hassan et al., 2021). The adaptive e-

learning was built on the principles of conveying the right content

to the right person in the most appropriate time frame and with

the most appropriate presentation format, by considering the

individual learning processes in relation to artificial intelligence.

Learning algorithms make intelligent predictions about individual

characteristics and needs by processing the data elements such

as student profiles and performance etc. within educational data

mining (EDM) methods (Diren and Horzum, 2024). Considered

as a type of creative text, it was evident that the gamified

learning environments fostered the creative thinking and problem-

solving skills (Mee Mee et al., 2020); identification with the player

character promoted intrinsic motivation and class participation

(Thanyawatpokin and Vollmer, 2022); and meaningful gamified

learning activities positively triggered the interest in the context

(Liu et al., 2024) and aroused reactions in students with their

power to activate the emotions, thoughts and imagination of

students involved in the foreign language education process. Given

that the gamification elements in question have the effect of

creating a “sparking a fire” that varies from person to person, it

is possible to say that adaptive gamification approaches, in which

the gamification technique and the EDM are considered together,

act as a compass in establishing the trigger mechanisms suitable for

the person.

It is possible to consider the Phonological competencies as

the “most radical” change regarding the CEFR (2020) updates.

It was evident that emphasizing the concepts of accent and

accuracy instead of intelligibility in teaching pronunciation failed

to meet the needs of the individuals and consequently, the

“Phonological Control” illustrative descriptor scale was completely

redeveloped from scratch in the Companion Volume. Considering

the phonological competencies within the scope of the immersive

learning method, it is possible to say that the idea of integrating

the ASR systems based on sociolinguistic approach into the

extended reality environments clearly transpires. Accent studies

on Language 2 (L2) focus on the effects of language 1

(L1)’s prosodic features such as phonetics, stress, pronunciation

and speech patterns (Ghorbani and Hansen, 2024). Therefore,

either the ASR applications built on the “multi-accent” acoustic

model that can process all accents in the training set or ASR

models that can perform automatic accent identification are

required (Najafian and Russel, 2020). The ASR applications

developed from a sociolinguistic perspective explore the human-

computer interaction within a sociocontextual framework, allowing

individuals with different language backgrounds to implement a

dynamic interaction process with the conversation agents (Lee and

Jeon, 2023). Here, the “accent-robust” technology can be regarded

as a pragmatic solution in terms of providing personalized feedback

and allowing the selection of customized training materials. By

utilizing the advanced natural language processing technologies,

the artificial intelligence chat robots (Zhang and Lin, 2022) that

can analyze the linguistic, cultural and identity backgrounds of the

speaker can be combined with the accent-robust technology, and

a contribution can be offered to the foreign language education

processes in the immersive learning environments within the scope

of phonological competencies.

It is feasible to describe the online interaction competencies

as the most innovative update regarding the new generation of

socialization or collaborative learning areas regarding the CEFR

(2020) updates. Therefore, it is possible to say that a real parallel

universe based on VR technologies has begun to surround us. This

universe, which is referred to as the Metaverse, can be deemed as

a concept that offers immersive experiences through thematically

interrelated digital platforms (Seidel et al., 2022). This concept

includes many activities such as creating new generation societies

as well as being a part of them (Zhao et al., 2022) and accessing

a higher level of interaction and immersion with the launch of

6G technology (Alsamhi et al., 2024). It stimulates interest with

its potential to design the interaction paradigms. Therefore, it is

possible to emphasize the idea of building a metaverse universe

based on online interaction components, where the elements of

different languages and cultures form a whole, based on the

concept of “heterotopia”. Heterotopia refers to the phenomenon

of creating “worlds within worlds” by combining the unique

elements that can generate new layers, relationships and meanings

(Foucault, 1986). This approach can be extended in an attempt

to mold spatial pattern structures for various activities that can

be participated in through embodiment. Consequently, creating

metaverse universes woven with the SVR and CVE concepts in

terms of heterotopia can be contemplated as the cornerstone of new

generation interaction paradigms.

Consequently, even though immersive technologies have been

developing with the power to shape the educational paradigms of

the future, it would be pertinent to emphasize to the potential

difficulties of the immersive learning method. Therefore, it is

possible to say that factors such as “accessibility”, “content

development”, “costs”, “privacy concerns” (Fernandes et al., 2023;

see also Selvakumar and Sivakumar, 2023; Kuhail et al., 2022);

“the degree of freedom of its users”, “regulatory concerns”,

“security of the personal data”, “addictions and mental health

issues” (Camilleri and Camilleri, 2023), “curriculum design” and

“stakeholder expectations” (Brawn, 2024; Li et al., 2016) and

“technical problems” (Serrano-Ausejo and Marell-Olsson, 2024)
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come to transpire as issues that should be considered in the

development of CEFR-based immersive learning. As far as the

relevant context is concerned, it is possible to conclude that

implementing research and development (R&D) practices based on

these difficulties has transpired as a prerequisite in order for these

technologies to achieve their full potential.
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