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Abstract
Purpose Universities are constantly searching for best practices to promote sustainability when it comes to 
educating students of the English language. Although this area of study has recently gained the attention of scholars 
around the world there is still a need to explore it from various perspectives.

Objective This study aims to comprehensively investigate the impact of digital immersive technology on the 
education of English language students, specifically focusing on its potential to promote critical thinking and self-
directed learning for achieving sustainability in education through teamwork. The research will assess the influence of 
digital immersive experiences on enhancing learning outcomes, examining their role in fostering critical thinking skills 
and encouraging self-directed learning practices. Additionally, the study explores the collaborative aspects of digital 
immersive technology, evaluating its contribution to teamwork among students.

Methodology The objective was achieved by using a survey questionnaire to collect data from 304 registered 
students in various universities in Beijing. Data analysis was conducted by applying Mplus 7.0 software.

Findings The findings revealed that the use of digital immersive technology was pivotal for achieving sustainable 
education both directly and indirectly to an extent. In addition, team working moderated all the respective paths 
except the path involving the use of digital immersive technology and critical thinking.

Implications These results generated implications for teachers and policymakers to promote and facilitate the use of 
digital technology for teaching the English language to students, encouraging them to develop critical skills and self-
directed learning strategies. The study also offered guidance and deeper understanding for researchers to address the 
concerns linked to the use of digital technology and sustainable education particularly in their future endeavors.
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Introduction
English language training has become increasingly 
important in the globalized world, where it serves as the 
primary language for communication in various fields 
[1]. However, conventional teaching methods may not be 
sufficient to equip students with the critical thinking and 
independent learning skills necessary to effectively apply 
the English language in real-life situations and address 
sustainability challenges [2]. As such, it is essential to 
investigate the role of immersive digital technology in 
promoting critical thinking and independent learning in 
English language education for achieving sustainability 
and how collaboration can enhance the effectiveness of 
this approach.

Constructivism serves as one theoretical foundation for 
using digital immersive technologies in education, as it 
posits that students actively construct their understand-
ing of the world through experiences and interactions 
with their environment [3]. This process can aid digital 
immersive technology by providing students with access 
to interactive, realistic worlds to explore and experiment 
with, allowing them to gain a deeper understanding of 
concepts and ideas.

Digital immersive technology can encourage English 
language students to actively engage with the language, 
explore its many facets, and try various techniques to fos-
ter critical thinking, self-directed learning, and teamwork 
[4–7]. It may result in students having more confidence 
in their skills and better language comprehension. Digital 
immersive technology can also assist students in identify-
ing areas for improvement by providing them with imme-
diate feedback on their performance. It can help students 
develop their critical thinking and self-directed learning 
abilities. Students can build cooperation and communi-
cation skills through peer collaboration, allowing them to 
succeed in their studies and future employment [5].

English language instruction is essential for develop-
ing a learner’s linguistic abilities, cultural sensitivity, 
and sense of civic responsibility. Conventional teach-
ing techniques, including lectures and rote memoriza-
tion, might not be enough to allow students to utilize 
English successfully in everyday circumstances and deal 
with sustainability-related issues [6]. Thus, there is a ris-
ing interest in examining how teamwork may support 
this process and the function of digital immersion tech-
nology in fostering critical thinking and self-directed 
learning for achieving sustainability in English language 
teaching [7]. In the context of this study, the concept of 
teamwork is intricately woven into the broader frame-
work of digital immersive technology’s influence on the 
education of English language students. Teamwork is 

examined as a collaborative element facilitated by digital 
immersive experiences, wherein students engage in joint 
learning activities, projects, or simulations. The relation-
ship between teamwork and the other variables—critical 
thinking, self-directed learning, and sustainability—is 
crucial for understanding the holistic impact of digital 
immersive technology in education.

Teamwork is anticipated to play a pivotal role in foster-
ing critical thinking skills among students. Through col-
laborative efforts, students are likely to engage in diverse 
perspectives, problem-solving scenarios, and analytical 
discussions, thereby contributing to the development of 
critical thinking abilities. Additionally, the collaborative 
nature of teamwork is expected to enhance self-directed 
learning practices by encouraging students to take own-
ership of their learning within a group dynamic. The 
exchange of ideas, shared responsibilities, and peer-to-
peer learning within a team may empower students to 
autonomously direct their educational journeys [2.3,5].

Moreover, the collaborative environment fostered by 
teamwork is envisaged to have positive implications for 
sustainability in education. By working together towards 
common goals, students may develop a sense of shared 
responsibility for their learning outcomes, creating a sus-
tainable learning community. This communal approach is 
likely to contribute to the longevity and effectiveness of 
educational practices, reinforcing the notion of sustain-
ability within the broader educational context [6].

In essence, the relationship between teamwork and 
critical thinking, self-directed learning, and sustainability 
represents a symbiotic dynamic, wherein the collabora-
tive nature of teamwork is anticipated to positively influ-
ence each of these variables, ultimately shaping a more 
comprehensive and effective educational experience for 
English language students within the realm of digital 
immersive technology.

This article aims to examine the contribution of digi-
tal immersion technology to the promotion of critical 
thinking and self-directed learning, as well as how team-
work might increase the efficacy of this method. The 
problem statement in the report goes on to describe the 
study’s goals and research questions. An overview of the 
research strategy and methodologies provide as the pub-
lication ends.

Virtual and augmented reality are two forms of immer-
sive digital technology that increasingly use in various 
educational contexts, including English language instruc-
tion. Digital immersive technology offers students an 
immersive and interactive learning environment that can 
boost motivation, engagement, and memory recall [8]. 
Digital immersive technology can use in English language 
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instruction to create virtual environments that mimic 
real-life circumstances, where students can practice their 
language skills, gain confidence, and increase their cul-
tural understanding [9]. Digital immersive technology 
can provide learners with immediate feedback, person-
alized learning paths, and collaborative learning oppor-
tunities. Critical thinking is an essential skill that enables 
learners to analyze, evaluate, synthesize information, and 
make informed decisions and judgments [10]. Necessary 
thinking abilities are crucial for learning English since 
it requires students to comprehend and evaluate com-
plicated texts and successfully communicate their views 
in a multilingual and multicultural setting [11]. Digital 
immersive technology can encourage critical thinking 
by allowing students to practice problem-solving, mak-
ing decisions, and reflecting [12]. For instance, students 
can investigate other viewpoints and cultural contexts, 
assess the reliability of sources, and create their argu-
ments and conclusions using immersive digital technol-
ogy [13]. Another crucial ability is self-directed learning, 
which empowers students to take charge of their educa-
tion, establish their objectives, and track their advance-
ment. Self-directed learning is especially vital in English 
language education, where students must develop their 
language skills across various subjects [14]. For example, 
learners can use immersive digital technology to access 
authentic materials, practice their language skills in dif-
ferent contexts and situations, and receive personalized 
feedback and support. Digital immersion technology pro-
motes critical thinking and self-directed learning in Eng-
lish language education for sustainability, and teamwork 
is another crucial component. Collaboration, communi-
cation, and social learning can all facilitate by teamwork 
[15]. Also, teamwork may give students a variety of per-
spectives, abilities, and experiences, as well as the ability 
to solve challenging challenges and accomplish shared 
objectives. Teamwork can utilizes in teaching the English 
language to foster collaborative learning settings for stu-
dents [16].

The current study aims to explore the role of immersive 
digital technology in instructing English language learn-
ers and its potential to foster critical thinking and self-
directed learning. The relationship between the usage of 
immersive digital technology and critical thinking and 
self-directed learning will examine, as well as the moder-
ating impact of teamwork. The importance of this study 
rests in the fact that it will add to the body of knowledge 
already available on the use of technology in language 
instruction and give insight into how digital immersive 
technology may use to support sustainable education. 
To achieve sustainability in education, the results of this 
study will be helpful to language educators and policy-
makers in developing methods for integrating digital 
immersion technology in language teaching and learning.

The English language is widely used in international 
commerce, academia, and the media and has emerged as 
a lingua franca on a global scale. As a result, learning is 
essential for students who want to flourish in the world-
wide economy. Additionally, one of the most often used 
methods of language instruction worldwide is teaching 
English. The demand for creative language teaching strat-
egies that can encourage critical thinking, self-directed 
learning, and teamwork among English language learn-
ers, this study focuses on English language teaching. 
Even though the study’s primary focus is on teaching 
English, its findings might also apply to other languages 
[17]. Many of the guiding principles of digital immersive 
technology, such as stimulating inquiry, giving prompt 
feedback, and encouraging collaboration, probably apply 
to various languages [17]. In order to obtain the best out-
comes, digital immersive technology may need to tailor 
to each language’s features and challenges specifically. 
Therefore, this study’s results may be insightful into lan-
guage teaching methods, but they might not be directly 
applicable to other languages without additional study 
and adaption.

Although there is a growing corpus of studies on tech-
nology’s usage in language learning, there is a shortage of 
studies on how digital immersive technology might foster 
self-directed learning and critical thinking to achieve sus-
tainability in education. There has been little research on 
immersive digital technology like virtual and augmented 
reality, with most studies concentrating on traditional 
technology like computers and multimedia in language 
teaching and learning. Also, as it does not cover in the 
existing research, it is necessary to investigate the poten-
tial moderating impact of teamwork on the relationship 
between the use of immersive digital technology and 
critical thinking and self-directed learning. By examining 
the potential of immersive digital technology to advance 
sustainable education in language teaching and learning, 
this study seeks to fill these gaps in the literature.

The study will be divided into several components to 
accomplish its goals. An overview of the body of research 
on digital immersion technology, critical thinking, self-
directed learning, teamwork, and English language 
instruction will cover in the first portion. This section 
will present the study’s theoretical foundation and point 
out any gaps in the knowledge that require filling. The 
second section will involve creating and distributing a 
survey questionnaire to English language instructors and 
students to learn more about how they use digital immer-
sive technology. The third portion will deal with select-
ing and using specific digital immersion technologies in 
teaching the English language, emphasizing those suc-
cessful in the prior study. Additionally, information on 
students’ linguistic abilities, motivation, and involvement 
in the learning process will gather in this part, along with 
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information on their critical thinking, self-directed learn-
ing, and teamwork abilities. The analysis and interpreta-
tion of the data will cover in the last portion, which will 
combine quantitative and qualitative techniques. The 
study’s findings will apply to create best practices for 
integrating digital immersion technologies into English 
language instruction and pinpoint areas requiring more 
study.

Literature review
The writing on the expected benefits of immersive digi-
tal technology for supportable instruction is extending. 
A few critical ends from report surveys are recorded 
below: With the making of intuitive and vivid growth 
opportunities that empower understudies to investigate 
complex ideas in additional significant ways, computer-
ized drenching innovations, like virtual and expanded 
reality, can help understudy commitment in finding out 
about maintainability [18].Digital immersive technology 
can give a more exhaustive comprehension of maintain-
ability ideas by permitting students to collaborate with 
and picture complex information and frameworks and 
experience the results of ecological choices [19].Digital 
immersive technology can assist with advancing uplift-
ing outlooks and ways of behaving towards maintain-
ability by giving students a more private and profound 
association with natural issues [20]. Digital immersive 
technology can expand the availability of economic train-
ing by furnishing students with remote admittance to 
instructive assets and decreasing the expense of feasible 
schooling [21]. Using immersive digital technology in 
supportable training can upgrade commitment, figuring 
out mentalities, conduct, and openness.

H1: Use of digital immersive technology will positively 
influence sustainable education.
Immersive technology, like virtual and expanded reality, 
can increment understudy commitment and inspiration 
in picking up and improving strong reasoning abilities. 
Immersive technology permits students to picture and 
associate with complex ideas and information in manners 
that conventional techniques don’t allow. It can assist stu-
dents with creating strong reasoning abilities by empow-
ering them to distinguish examples and connections 
that are not quickly evident [22]. Immersive technology 
can reproduce certifiable issues and situations, permit-
ting students to foster critical thinking abilities through 
experimentation, trial, and error, and coordinated effort 
[6]. Immersive technology can reproduce certifiable 
issues and situations, permitting students to foster criti-
cal thinking abilities through experimentation, trial, and 
error, and coordinated effort [23]. Immersive technology 
can reproduce cooperative workplaces, which can help 
students.

By and large, Immersive technology can upgrade strong 
reasoning abilities by expanding commitment, giving 
open doors to perception, further developing critical 
thinking, working with reflection, and advancing collabo-
ration. Notwithstanding, it is crucial to note that differ-
ent variables, including the nature of the innovation and 
the informative plan of the instructive experience, impact 
the viability of vivid innovation on decisive reasoning.

H2: Use of digital immersive technology will be posi-
tively linked to critical thinking.
The utilization of immersive technology can affect inde-
pendent learning in different ways decidedly. The fol-
lowing are critical discoveries from writing surveys: 
immersive technology can expand students’ inspiration 
and commitment to training, upgrading independent 
knowledge. By furnishing students with an intuitive and 
drawing-in learning climate, immersive technology can 
urge them to control their insight more [24]. Immersive 
technology can use to make customized opportunities for 
growth that address individual students’ issues and incli-
nations. Immersive technology can uphold independent 
advancement by furnishing students with decisions and 
command over their growth opportunities [25].Immer-
sive technology can give understudies versatility as to 
when and where they learn. Understudies can get Immer-
sive technology learning experiences at whatever point 
and from any area, supporting free headway by engaging 
them to control their learning plan [26].

Immersive technology can outfit understudies with 
experiential learning and essential entryways that help 
autonomous learning. By imitating authentic circum-
stances and experiences, Vivid innovation can engage 
understudies to research and learn through trial and 
error 27].Immersive technology can work with reflection 
and self-assessment, fundamental pieces of autonomous 
learning. By outfitting understudies with significant 
opportunities to overview and consider their learning 
experiences, Immersive technology can maintain under-
studies to characterize their goals and evaluate their pro-
gression [28].

By and large, innovation can maintain autono-
mous headway by extending motivation and respon-
sibility, engaging redid getting the hang of, giving 
flexibility, working with experiential learning, and sup-
porting reflection and self-assessment. Regardless, the 
ampleness of immersive technology on free learning by 
various factors, including the idea of the advancement 
and the educational arrangement of the informational 
experience.

H3: Use of digital immersive technology positively will 
influence the self-directed learning.
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The audit observed that decisive reasoning is a funda-
mental part of maintainability schooling. It empowers 
students to comprehend complex supportability issues. 
Another efficient survey analyzed the effect of powerful 
reasoning on manageability schooling in advanced edu-
cation. The investigation discovered that decisive reason-
ing upgrades understudies’ capacity to break down and 
assess supportability issues and advances their commit-
ment to economic practices [29].A composing overview 
focused on the joining of definitive thinking in natural 
tutoring. The examination found that thinking skills are 
significant for ecological training, enabling understudies 
to sort out the complexity of typical issues and cultivate 
practical plans. The review saw that unequivocal thinking 
is an essential capacity for teachers preparing projects to 
elevate their students to propel affordable tutoring [30].
The analyst found the impact of innovation upheld learn-
ing conditions on decisive reasoning and maintainability 
training. The examination found that innovation-upheld 
learning conditions can improve essential reasoning abil-
ities and advance maintainability instruction [31].

These new composing studies propose unequivo-
cal thinking as a focal piece of functional preparation. 
It engages understudies to appreciate and analyze com-
plex practical issues, cultivate rational plans, and partake 
in acceptable practices. This way, arranging traditional 
thinking skills into sensibility, preparing projects, and 
encouraging effective strategies to progress unequivocal 
thinking in understudies is essential.

H4: Critical thinking will positively predict sustainable 
educatio.
Self-directed learning is a cycle wherein understudies 
get to business and plan, coordinate, and evaluate their 
valuable learning experiences. A couple of assessments 
have shown the way that free learning can firmly impact 
efficient tutoring. For example, A review found that free 
learning can deal with students’ obligation to legitimacy-
related activities and advance perception so they could 
decipher sensibility issues [32].Another review analyzed 
the impact of an independent learning mediation on the 
maintainability of schooling in advanced education [33, 
34].The investigation discovered that independent learn-
ing worked on understudies’ inspiration and commit-
ment to the framework, empowering them to foster more 
compelling answers for supportability challenges [35].A 
survey analyzed the effect of independent learning on 
maintainability capabilities in educator schooling [36].

These investigations propose that independent learn-
ing can affect economic training by working on students’ 
commitment, understanding, and use of supportability 
standards. Hence, integrating independent learning tech-
niques into supportability instruction projects can be a 
powerful method for advancing economic training.

H5: Self-directed learning will positively impact the sus-
tainable education.

Here is a composing overview of the mediating position 
of unequivocal thinking in the association between the 
use of distinctive mechanized development and practi-
cal preparation: The examination found that fundamen-
tal thinking skills mediated the association between the 
usage of increased reality and understudies’ obligation to 
legitimacy-related works out [37]. Another overview ana-
lyzed the effect of immersive digital technology on man-
ageable training in advanced education. The investigation 
discovered that strong reasoning abilities intervened in 
the connection between using advanced digital immer-
sive technology and students’ commitment to main-
tainability-related exercises [6].A survey investigated 
involving immersive digital technology in supportabil-
ity schooling. The investigation discovered that strong 
reasoning abilities could improve through advanced 
immersive digital technology, which can advance com-
prehension students might interpret supportability issues 
and their capacity to apply manageability standards in 
certifiable settings [38]. A review researched the impact 
of a versatile application on strong reasoning abilities in 
maintainability schooling. The investigation discovered 
that essential reasoning abilities interceded the connec-
tion between portable application use and students’ com-
mitment to manageability-related exercises [39].

Generally speaking, these investigations recommend 
that strong reasoning abilities can intervene in the con-
nection between the utilization of immersive digital tech-
nology and maintainable schooling. This way, integrating 
techniques that move strong reasoning abilities into digi-
tal immersive technology-based supportability training 
projects can advance feasible education.

H6: Critical thinking plays a mediating role in the rela-
tionship between the use of digital immersive technology 
and sustainable education.
A review explored the connection between immersive 
digital technology and supportable training in advanced 
education. The investigation discovered that indepen-
dent learning intervenes in this relationship, upgrad-
ing students’ inspiration and commitment to economic 
instruction [33]. Another overview analyzed the impact 
of a virtual reality-based put-together learning climate 
concerning manageable training in optional schools. 
The investigation discovered that independent learn-
ing interceded the connection between utilizing vir-
tual reality-based reality and students’ commitment to 
manageability-related exercises [28].A survey investi-
gated the utilization of expanded reality in manageability 
schooling. The survey found that independent learning 
can upgrade students’ commitment and inspiration in 
extended reality-based manageability schooling [27]. A 
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review examined the impact of a portable application on 
practical instruction in advanced education. The investi-
gation discovered that independent learning interceded 
the connection between mobile application utilization 
and students’ commitment to maintainability-related 
exercises [40].

These investigations recommend that independent 
learning can connect immersive digital technology and 
supportable training. By advancing students’ inspiration 
and commitment, independent learning can upgrade 
the viability of immersive digital technology in offering 
practical training. In this manner, coordinating indepen-
dent learning techniques into immersive digital technol-
ogy supportability training projects can be a compelling 
method for increasing manageable schooling.

H7: Self-directed learning will mediate the relationship of 
digital immersive technology and sustainable education.
A writing survey on the directing job of the group work-
ing in the connection between the utilization of comput-
erized vivid innovation and feasible training: A review 
analyzed the effect of a virtual reality-based learning 
experience put together learning climate concerning sup-
portable schooling in advanced education. The investiga-
tion discovered that group work directed the connection 
between the utilization of computer-generated reality 
and students’ commitment to maintainability-related 
exercises. In particular, students who worked in bunches 
were more committed to maintainability-related prac-
tices than those who worked exclusively [38]. The inves-
tigation discovered that group work connected learning 
and students’ commitment to supportability-related 
activities. In particular, students who worked in bunches 
exhibited more significant levels of responsibility in 
supportability-related practices than those who worked 
exclusively [41].A survey investigated involving comput-
erized vivid innovation in maintainability training. The 
survey found that group work can be a primary consid-
eration in advancing students’ commitment and inspira-
tion in supportability-related exercises while utilizing 
immersive digital technology [42].A review researched 
the impact of a portable application on supportable train-
ing in advanced education. The investigation discov-
ered that group work directed the connection between 
versatile application use and students’ commitment to 
manageability-related exercises. In particular, students 
who worked in bunches showed more significant levels 
of responsibility in supportability-related practices than 
those who worked separately [43].

These examinations propose that group work can con-
nect immersive digital technology and maintainable 
training. By advancing cooperation and communication 
among students, group working can upgrade the viabil-
ity of immersive digital technology in offering economic 

schooling. Along these lines, integrating group work-
ing systems into advanced immersive technology-based 
manageability training projects can move financial 
instruction.

H8: Team working will positively moderate the relation-
ship of the use of digital immersive technology and sus-
tainable education.
A literature review on the fortifying job of the group 
working in the connection between the utilization of 
immersive digital technology and decisive reasoning: A 
study analyzed the impact of a cooperative computer-
generated simulation mastering climate on essential 
reasoning abilities in advanced education. The investi-
gation discovered that group work fortified the connec-
tion between computer-generated reality and powerful 
reasoning abilities. In particular, students who worked in 
bunches showed more critical upgrades in vital reasoning 
abilities than those who worked separately [44].Another 
review explored the effect of a gamified mastering cli-
mate on strong reasoning abilities in essential schooling. 
The investigation discovered that group work fortified 
the connection between gamified mastering and basic 
reasoning abilities. In particular, students who worked 
in bunches exhibited more huge enhancements in strong 
reasoning abilities than those who worked separately 
[45].A survey investigated the utilization of computerized 
vivid innovation in advancing vital reasoning abilities in 
training. The survey found that group work can urgently 
upgrade students’ strong reasoning abilities while utiliz-
ing immersive digital technology [23]. A review examined 
a portable application’s impact on advanced education’s 
critical reasoning abilities. The investigation discovered 
that group work reinforced the connection between ver-
satile application use and powerful reasoning abilities. 
In particular, students who worked in bunches showed 
more critical upgrades in essential reasoning abilities 
than those who worked exclusively [46].

These examinations recommend that group work can 
fortify the connection between immersive digital tech-
nology and powerful reasoning abilities. By advancing 
coordinated effort and communication among students, 
group work can improve the adequacy of immersive digi-
tal technology in encouraging critical reasoning abilities. 
Consequently, integrating group working methodologies 
into digital immersive technology schooling projects can 
advance decisive reasoning and upgrade students’ ability 
to apply powerful logic in certifiable settings.

H9: Team working strengthens the relationship of the 
use of digital immersive technology and critical thinking.
A review researched the impact of a cooperative 
computer-generated simulation learning climate on 
self-directed learning in advanced education. The 
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investigation discovered that group work connected 
computer-generated reality and self-directed learning. 
In particular, students who worked in bunches showed 
a vast improvement in independent learning than those 
who worked individually [24].Another review analyzed 
the effect of a gamified learning climate on independent 
education in elementary schools. The investigation dis-
covered that group work connected gamified learning 
and independent learning. In particular, students who 
worked in bunches exhibited more significant levels of 
independent education than those who worked exclu-
sively [47].A survey investigated the utilization of immer-
sive digital technology in advancing independent learning 
in training. The survey found that group work can be a 
basic calculation improving students’ independent real-
izing while utilizing immersive digital technology [24]. A 
review explored the impact of a portable application on 
independent learning in advanced education. The inves-
tigation discovered that group work connected mobile 
application use and independent learning. In particular, 
students who worked in bunches showed more improve-
ment in independent learning than those who worked 
separately [45].

These examinations propose that group work can 
connect immersive digital technology and indepen-
dent learning. By advancing coordinated effort among 
students, group working can upgrade the viability of 
promoting independent education. Consequently, inte-
grating group working techniques into advanced digital 
immersive technology training projects can be a power-
ful method for empowering independent learning and 
upgrading students’ capacity to take responsibility for a 

growing experience. The relationship between the vari-
ables can be seen in Fig. 1.

Based on Fig. 1, and in line with above mentioned lit-
erature, the following hypothesis is stated:

H10: Team working will moderate the association of 
the use of digital immersive technology and self-directed 
learning.

Research methodology
Population, sampling and data collection
This research utilized the foundations of quantitative 
research design for hypothesis testing [48].The target 
population of the study consisted of the students of vari-
ous universities located in Beijing. The reason to select 
the target population from the universities located in 
Beijing is that, the city is ranked no. 1 when it comes to 
higher education institutes [49]. This can better repre-
sent the other regions as well and the results obtained 
from this city will be generalizable too. For selecting 
the respondents form the target population, we visited 
the universities physically to contact with the respon-
dents’ and to explain the purpose of the study. Students 
were asked various preliminary questions about the use 
of technology in their education and only those were 
selected who tend to use or have used digital technol-
ogy to leverage their studies. We thus applied conve-
niently and purposefully selected the respondents [50]; 
non-probability sampling techniques, which were help-
ful to select the respondents according to the objectives 
of the study. Moreover, we first approached the student’s 
help desk, cafeterias to easily access the respondents. 

Fig. 1 Theoretical framework
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The students who were willing to participate were 
explained the purpose and scope of the study. After this, 
a standardized survey questionnaire was shared with the 
respondents to get their responses. The first section of 
the questionnaire asked some basic questions i.e., degree 
program, field of study, level of degree, gender, access to 
internet, etc., The second section comprised of questions 
related to the key variables of the study. A total of 304 
respondents filled the questionnaire out of the distrib-
uted questionnaires which were used for further analysis.

Data collection
This research was composed of 5 different variables: an 
independent variable “use of digital immersive technol-
ogy”, a dependent variable “sustainable education”, two 
mediating variables “critical thinking” and “self-directed 
learning” and a moderating variable (team working). 
The research instrument was based upon these 5 vari-
ables and contained 27 questions specifically related 
to these 5 variables. The data was collected about these 
questions on a seven-point Likert scale ranging from 1 
to 7 (1 = Strongly Disagree to 7 = Strongly Agree). All the 
questions were adapted from previous researches and 
were already validated. To meet the objectives of current 
study, we modified 5 items of the variable “use of digital 
immersive technology”, 3 items of sustainable educa-
tion [51], 5 items of critical thinking [52], 5 items of self-
directed learning [53] and 9 items team working [54] (See 
Appendix).

Data analysis
In order to meet the objectives of the study, we con-
ducted data analysis by utilizing the valid responses from 
304 respondents. Notably, the study composed of 5 vari-
ables i.e., use of digital immersive technology, critical 
thinking, self-directed learning, sustainable education, 
and team working. It was examined whether direct and 
indirect association exists between the variables of the 
study and whether these relationships were subject to 
the variation of the moderating variable “team working”. 
For this purpose, we applied SEM approach by employing 
Mplus [55]. But before moving to the hypothesis testing, 
various preliminary assessments were made including 
“multivariate normality testing”, “model fitness test-
ing through confirmatory factor analysis” and the “test 
of common method bias”. Mplus 7 requires the shorter 
names of the variables to be assigned for their effective 
handling. Therefore, for conveniently operating the soft-
ware for data analysis, it is recommended that the names 

of the variables should not exceed 8 characters [56] and 
90 characters per line [57]. Keeping this in mind, we 
shortened the names of study variables i.e., use of digi-
tal immersive technology, sustainable education, criti-
cal thinking, self-directed learning and team working to 
“DGIT”, “SED”, “CRT”, “SDL” and “Team”, respectively.

Findings
Model fitness
Prior to the assessment of hypothesis, mode-fit indices 
were examined to find out whether the data optimally fits 
with the conceptual model. It was essential to conduct 
the confirmatory factor analysis as the aim of the study 
was to test the theory. We therefore, the examined the 
famous model fit indices generated through Mplus i.e., 
chi-square, SRMR, RMSEA, CFI, and TLI, and their val-
ues were compared with the cut-off criteria. All the mod-
els fit-indices reflected that the model is perfectly fit for 
hypothesis testing. The details of the model fit indices are 
provided in Table 1.

Validity, reliability and descriptive statistics
Additionally, the validity and reliability of the model was 
further confirmed by calculating the convergent and dis-
criminant validity [58–60]. It was important to assess the 
constructs’ discriminant validity to confirm that the con-
cepts which were not theoretically related were unrelated. 
For this purpose, we first computed the SQRT (squared 
root) of AVE (average variance extracted) and compared 
these values with correlation of the of the constructs. The 
analysis confirmed that the SQRT of AVE was signifi-
cantly the greater than their corresponding correlations, 
thus confirming that the variables which were theoreti-
cally different were actually different [61], depicting the 
existence of discriminant validity. Furthermore, for the 
assessment of convergent validity, we examined the stan-
dardized factor loadings & AVE of the constructs [62]. It 
was observed that the factor loadings (STDYX) and AVE 
met the recommended criteria [59–62], because AVE was 
significantly higher than 0.5 and STDYX of all the factors 
(see Fig. 2) were greater than 0.4 [63, 64].

In addition to this, the internal consistency of the scale 
was examined by computing composite reliability (CR). 
The analysis confirmed (see Table 2) that the CR values 
of all the observed variables were significantly higher 
than 0.7. The highest value of CR (0.94) was associated 
to the moderating variable “TEAM”, whereas its lowest 
value (0.833) was linked to one of the mediating variable 
“CRT”. Table 2 also provided insights about the normality 

Table 1 Model fitness
Measurement Model X2 DF X2/DF CFI TLI RMSEA SRMR
1 592.142 313 1.891 0.950 0.944 0.054 0.053
Noten = 304, X2 = Chi square value, DF = Degree of freedom
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of the data by highlighting the MEAN, STD values. Look-
ing at the MEAN and STD values, it can be found out 
that the normality of the data was not violated. Finally, 
it was essential to compute multicollinearity to confirm 
that the constructs are not highly correlated. The analy-
sis revealed that although the variables were significantly 
correlated but still these values were far lesser than 0.9 
and thus do not indicate the issue of multicollinearity 
[65].

Testing the CMV/ biasness of responses
The data related to the study variables was collected 
at a single point of time using the same questionnaire, 
therefore, it was deemed necessary to test whether the 
individuals’ responses were influenced by their predispo-
sitions or not. For this purpose, a test of CMV (common 
method variance) was conducted. A famous technique of 
Harman’s single-factor method was applied to determine 
the biasness of the respondents if any. The results of the 

test revealed that one factor only explained 35.09% of the 
variance. These results that the relationship between the 
variables did not occur due to the biased beliefs of the 
respondents because the one factor accounted for signifi-
cantly lesser than 50% of the variance. It was confirmed 
that there was no issue of common method biasness [66]. 
Table  2 presents descriptive statistics, correlation and 
discriminant validity indices.

Hypothesis testing for direct, indirect and moderated 
relationships
Moving ahead with the hypothesis testing, the struc-
tural equation modelling approach was applied to 
run the direct, indirect and the moderated relation-
ships. As the model involved the testing of both direct 
and indirect associations, therefore, the significance 
of all such hypothesis was first examined by apply-
ing SEM. The first 5 hypothesis were linked to the 
assessment of direct associations between DGIT, CRT, 
SDL and SED. The results revealed that DGIT signifi-
cantly predicted SED, β (STDYX) = 0.209, SE = 0.061, 
T-value = 3.432, P-value = 0.00, CRT β (STDYX) = 0.348, 
SE = 0.056, T-value = 6.185, P-value = 0.00, and SDL, 
β (STDYX) = 0.363, SE = 0.057, T-value = 6.378, 
P-value = 0.00. Therefore, H1, H2 and H3 were significant 
and supported.H4 was related to the assessment of direct 
association between CRT and SED, whereas H5 was 
linked to the assessment of SDL-SED relationship. As per 
the expectations, both CRT and SDL positively and sig-
nificantly predicted SED, β (STDYX) = 0.155, SE = 0.065, 
T-value = 2.393, P-value = 0.017, β (STDYX) = 0.381, 
SE = 0.062, T-value = 6.112, P-value = 0.00 respectively. 
These results (see Table 3; Fig. 3) confirmed all the direct 
paths in the model were positive and significant.

Table 2 Descriptive statistics, correlation and discriminant 
validity
Construct DGIT CRT SDL SED TEAM
DGIT 0.824
CRT 0.339** 0.840
SDL 0.354** 0.450** 0.718
SED 0.391** 0.376** 0.514** 0.848
TEAM 0.314** 0.228** 0.393** 0.557** 0.869
Mean 4.948 4.934 5.641 5.846 6.381
S.D. 1.034 0.722 0.763 0.953 0.811
CR 0.923 0.833 0.857 0.887 0.943
AVE 0.71 0.52 0.54 0.72 0.649
Noten = 304, S. D = Standard deviation, DGIT = Use of digital immersive 
technology, SED = Sustainable education, CRT = Critical thinking, SDL = Self-
directed learning, Team = Team work

Fig. 2 Measurement model
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Combined with the direct effects, we also examined the 
mediated paths present in the structural model. For this 
purpose, the mediating role of CRT and SDL was inves-
tigated between the independent variable “DGIT” and 
dependent variable “SED” respectively. The following 
Table 4 contains detailed information about the indirect 
effects.

The significance of the indirect paths was determined 
by observing the p-value, t-value, and 95% ULCI and 
LLCI of the specific indirect effects. It is recommended 
that the sample should be artificially increased to 1000 
bootstraps at least, for obtaining the reliable results 
of mediations [67] and trust worthy confidence inter-
vals [68, 69]. However, we opted for an even larger no. 
of bootstraps i.e., 5000-bootsraps. Continuing with the 
analysis, H6 assumed that CRT will significantly mediate 
the association of DGIT and SED. Contrary to the expec-
tations, it was proved that this specific indirect effect 

was insignificant* because of its STDYX β-value = 0.054 
(SIE), SE = 0.029, T-value = 1.874 and P-value = 0.061 (see 
Table 4; Fig. 3). Nevertheless, a test for 95% of CI proved 
to be significant because its upper and lower values did 
not pass through zero 0.007—0.101(692). Therefore, 
being stringent on the measure, it was interpreted that 
H6 was not supported. Likewise, H7 postulated that SDL 
will be useful for connecting the DGIT and SED. As per 
the prediction, this indirect effect was positive and signif-
icant, STDYX (β) = 0.138, with SE = 0.034, T-value = 4.083 
and P-value was 0.000. This significance was also proved 
through the examination of 95% CI as the lower limit 
of 95% and upper limit of 95% CI did not pass through 
zero i.e., 0.082—0.194. Therefore, H7 was supported (see 
Table 4; Fig. 3).

Finally, we examined the moderating role of team-
work between DGIT-SED, DGIT-CRT and DGIT-SDL 
through H8, H9, H10 respectively. It was established that 
the effect of interaction term (DGIT x TEAM) was sig-
nificant and positive β = 0.214, SE = 0.090, T-Value = 2.369 
and its p-value was 0.018. Additionally, the 95% CI also 
did not go through zero (see Table  5; Fig.  3). Thus, H8 
was supported. As far as the moderating role of TEAM 
on DGIT-CRT path is concerned, the moderation proved 
to be negative and highly insignificant* in this case. It can 
be observed that β= -0.40, SE = 0.096, T-Value = − 0.413 
and its p-value was 0.680. In addition to this, the 95% of 
CI also proved that the moderation was insignificant* 
(see Table 5; Fig. 3).

Table 3 Hypothesis testing for direct effects
Hypotheses β SE T-Value P-Value Outcomes
H1: DGIT-SED 0.209 0.061 3.432 0.001 Supported
H2: DGIT-CRT 0.348 0.056 6.185 0.000 Supported
H3: DGIT-SDL 0.363 0.057 6.378 0.000 Supported
H4: CRT-SED 0.155 0.065 2.393 0.017 Supported
H5: SDL-SED 0.381 0.062 6.112 0.000 Supported
Note β = STDYX, SE = Standard error, DGIT = Use of digital immersive technology, 
SED = Sustainable education, CRT =
Critical thinking, SDL = Self-directed learning

Table 4 Hypothesis testing for mediation
Hypotheses β (SIE) SE T-Value 95% CI P-Value Outcomes
H6: Mediation of CRT
between DGIT & SED

0.054 0.029 1.874 0.007—0.101 0.061 Not Supported

H7: Mediation of SDL
between DGIT & SED

0.138 0.034 4.083 0.082—0.194 0.000 Supported

Note β = STDYX, SIE = Specific indirect effect, SE = Standard error, CI = Confidence interval, DGIT = Use of digital immersive

technology, SED = Sustainable education, CRT = Critical thinking, SDL = Self-directed learning

Fig. 3 Structural model 
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At the end, the moderation of TEAM on the DGIT-
SDL path was investigated. Looking at results, it was 
established that the moderating variable “TEAM” signifi-
cantly strengthened the relationship of DGIT-SDL, i.e., 
STDYX β-coefficient = 0.201 SE = 0.091, T-value = 2.231, 
p-value = 0.027. Moreover, the analysis of 95% CI revealed 
that ULCI and LLCI did not include zero (see Table  5; 
Fig.  3) indicating that the moderating role was posi-
tive and significant. Thus, as per the assumptions of the 
researcher, H10 was supported.

Discussion
The findings of the study suggest that digital immersive 
technology has the potential to promote critical thinking 
and self-directed learning among English language learn-
ers. The use of digital immersive technology creates an 
immersive environment that enables learners to engage 
in a more interactive and participatory learning experi-
ence. It encourages learners to actively engage in the 
learning process, take responsibility for their learning, 
and develop critical thinking skills by providing oppor-
tunities to solve problems and make decisions. More-
over, the results suggest that teamwork can moderate the 
relationship between digital immersive technology and 
critical thinking and self-directed learning. Specifically, 
digital immersive technology combined with collabora-
tion can enhance critical thinking and self-directed learn-
ing among English language learners. Teamwork allows 
learners to collaborate, share ideas, and learn from one 
another, improving their necessary thinking skills and 
promoting self-directed learning. The study findings have 
important implications for English language educators 
and policymakers. Using digital immersive technology in 
English language education can promote critical thinking 
and self-directed learning, essential skills for achieving 
sustainability in education. The study suggests that digi-
tal immersive technology should combine with teamwork 
to enhance its effectiveness in promoting critical thinking 
and self-directed learning. Therefore, educators should 
design effective strategies incorporating digital immer-
sive technology and collaboration in English language 
teaching and learning. With almost 1.5  billion speakers 
worldwide, English is one of the most frequently spo-
ken languages. It is the language of technology, science, 
and international commerce, making it a crucial tal-
ent for anybody looking to excel in the global economy. 

In nations where English is the primary language of 
instruction and communication, English language profi-
ciency can open doors to further education options and 
job chances. Additionally, learning English can give you 
access to many knowledge and materials in entertain-
ment, media, and literature. As a result, in today’s linked 
world, communicating effectively in English is essential 
for both personal and professional success.

Conclusion
In recent years, teaching English as a second language 
using digital immersion technology has become more 
common. These technological advancements give stu-
dents a dynamic and exciting learning experience 
through virtual and augmented reality, 3D simulations, 
and instructional games. It is still unclear, nevertheless, 
how using digital immersive technology, collaboration, 
and critical thinking are related. Problem-solving and 
individual learning may be more important for develop-
ing necessary thinking skills than teamwork. However, 
digital immersive technology can encourage self-directed 
learning, collaboration, and critical thinking. Interactive 
instructional games, for instance, might present difficult 
situations that call for original thought and problem-solv-
ing abilities. Students’ curiosity and enthusiasm for learn-
ing through virtual and augmented reality and interactive 
feedback can help them find areas for improvement. 
Students’ teamwork and collaboration can be facilitated 
through digital immersive technology, motivating them 
to work together towards a common objective. In the 
end, digital immersion technology has the potential to 
significantly contribute to the achievement of sustainabil-
ity in education by giving students the abilities and infor-
mation required to thrive in the twenty-first century.

Policy, practical, and theoretical implications
Policy implication
Regardless of socioeconomic background, policies should 
guarantee that all pupils have access to digital immer-
sive technology. It can be by financing schools specifi-
cally intended for them or by forming alliances with IT 
firms to provide people with care. Also, policies address-
ing how to incorporate digital immersive technology 
into language programs for teachers successfully should 
be devised. Helping instructors stay current on the new-
est technologies and best practices can involve ongoing 

Table 5 Moderation analysis
Hypotheses β SE T-Value P-Value 95% CI Outcomes
H8: Moderating role of TEAM on DGIT-SED relationship 0.214 0.090 2.369 0.018 0.065–0.362 Supported
H9: Moderating role of TEAM on DGIT-CRT relationship -0.040 0.096 -0.413 0.680 − 0.197–0.118 Not Supported
H10: Moderating role of TEAM on DGIT-SDL relationship 0.201 0.091 2.231 0.027 0.051–0.351 Supported
Note β = STDYX, SE = Standard error, CI = Confidence interval, DGIT = Use of digital immersive technology, SED = Sustainable education, CRT = Critical thinking, 
SDL = Self-directed learning, Team = Team work
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support, resources, and professional development oppor-
tunities. Governments should support the creation of a 
digital immersive language curriculum and offer recom-
mendations on how to apply these technologies best to 
foster critical thinking and self-directed learning. It may 
entail creating criteria for measuring language profi-
ciency online and standards for planning and executing 
immersive language-learning activities. Digital immer-
sive technology should be encouraged by policies to fos-
ter student participation and teamwork. It can involve 
creating language-learning activities that encourage 
students to cooperate to attain a common objective and 
allow them to reflect on their learning and share their 
experiences.

Digital immersion technology has the potential to 
encourage teamwork, self-directed learning, and critical 
thinking, all of which are crucial for achieving sustain-
ability in education. Policymakers may assist in ensuring 
that kids have access to technology by creating policies 
that encourage teacher training, curriculum creation, and 
cooperation.

Practical implications
Students can benefit from tailored learning experiences 
made possible by digital immersion technology. Stu-
dents can practice their language abilities in context by 
using virtual environments that teachers can construct 
that mimic real-life situations. Forcing children to use 
their linguistic skills to solve problems can aid in devel-
oping their critical thinking abilities. Moreover, collabo-
ration and teamwork among students can be facilitated 
through digital immersive technology. Students can col-
laborate on activities, talk about linguistic ideas, and give 
one another feedback by using digital platforms. Collab-
orative learning like this promotes independent learning 
and aids in the growth of crucial interpersonal and col-
laboration abilities in pupils. Thanks to digital immer-
sion technologies, students may gain access to real-world 
experiences that they might not otherwise have. For 
instance, students can tour historical landmarks, engage 
with English-speaking natives in virtual environments, 
or visit virtual museums. These opportunities can foster 
critical thinking abilities in pupils and help them gain a 
deeper understanding of the language and culture. Stu-
dents may benefit from digital immersive technology’s 
freedom in their learning. Online tools and resources for 
language study are always available to students and from 
any location. It can assist students in taking ownership of 
their education and fostering their capacity for indepen-
dent study. Assessment of student learning can also use 
digital immersion technologies. Teachers can use digital 
platforms to monitor student progress, give comments, 
and pinpoint areas where students need more assistance. 

It can encourage self-directed learning by providing stu-
dents with the resources they need.

Theoretical implications
The constructivist learning philosophy emphasizes 
active and interactive learning via inquiry and discovery 
and aligns with digital immersive technology. Thanks to 
digital immersive technology, students can learn a lan-
guage in a virtual setting and connect language ideas to 
practical situations. Having the freedom to create their 
conceptualizations of the language encourages critical 
thinking and self-directed learning in the students. Digi-
tal immersive technology is fundamentally dependent on 
collaborative learning. It facilitates student collaboration 
and communication while supporting the social creation 
of knowledge. As a result, students gain crucial abili-
ties required for achieving sustainability in education, 
including problem-solving, critical thinking, and effective 
communication.

By giving students the resources, they need to keep 
track of their progress and assume responsibility for their 
learning, digital immersion technology can also sup-
port self-directed learning. It is consistent with the self-
directed learning idea, which strongly emphasizes the 
necessity of giving students ownership over their own 
learning. The move to technology-enhanced understand-
ing, which acknowledges the importance of technology 
in augmenting and transforming the learning experi-
ence, is represented by digital immersive technology. In 
addition to encouraging sustainability in education, this 
strategy acknowledges the potential of digital immersion 
technology to foster critical thinking, self-directed learn-
ing, and teamwork. The development of 21st-century 
abilities, such as teamwork, critical thinking, and digi-
tal literacy, which are crucial for success in the modern 
world, is encouraged by digital immersion technology. 
The 21st-century learning theory, which emphasizes the 
need to prepare students for the demands of the digital 
age, is in line with this.

Limitations
Future studies should take the study’s shortcomings into 
account. Secondly, the study’s findings cannot extrapolate 
to other fields or subjects because it solely examined the 
use of digital immersion technology in English language 
teaching. A mixed-methods approach to research could 
be employed in the future to provide a more thorough 
knowledge of the role of digital immersive technology in 
fostering critical thinking and self-directed learning. The 
study second used a quantitative research design. Finally, 
employing digital immersion technology in English lan-
guage instruction may face obstacles and difficulties 
not examined in the study. Future studies could explore 
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potential barriers and challenges and create plans to 
overcome them.
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