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Trends and predictions for the future of augmented reality in
language learning
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Abstract: Augmented Reality (AR) is a cutting-edge technology that seamlessly combines
computer-generated elements with real-world environments to create interactive and immersive
experiences. Unlike Virtual Reality, which immerses users in a completely synthetic
environment, AR superimposes virtual content on the real world, encouraging engagement
through real-time interaction and 3D elements. Recent research has shown that augmented
reality is effective in education, particularly in language learning, where it improves vocabulary
acquisition, motivation, and socio-emotional development. Applications like Mondly AR,
which uses speech recognition for interactive conversations, and AR Flashcards, which brings
words to life with 3D animations, enhance language comprehension and engagement. AR has
several advantages in language learning, including increased interaction, personalized lessons,
and self-directed learning support. However, obstacles such as high implementation costs,
technological requirements, and curriculum integration remain. Despite these limitations, AR's
transformative potential in language education continues to grow, opening the door to more
dynamic and learner-centered educational experiences.
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Tém tit: Thyc té ting cuong (AR) 1a mot cong nghé tién tién két hop lién mach cac yéu t6 do
may tinh tao ra voi moi trudng thuce té dé tao ra trai nghiém tuong tac va séng dong. Khong
giéng nhu thyc té 4o (VR), von dua ngudi ding vao mot moi trudong hoan toan nhén tao, AR
chong 16p ndi dung ao 1én thé gidi thuc, khuyén khich sy tham gia thong qua tuong tac thoi
gian thye va cac yéu t6 3D. Nghién ctru gan ddy cho thiy AR c6 hidu qua trong gido duc, dic
biét la trong hoc ngdn ngit, noi no giup cai thién viée tiép thu tir vung, dong luc hoc tap va phat
trién xa hoi - cam xtic. Cac tng dung nhu Mondly AR, str dung nhén dién giong ndi dé tao hoi
thoai tuong tac, va AR Flashcards, mang tir ngit dén véi cugc séng bang hoat hinh 3D, giup
nang cao kha nang hiéu va himg tha hoc ngon ngir. AR mang lai nhiéu loi ich trong hoc ngdn
ngir, bao gom tang cudng tuong tac, ca nhan hoa bai hoc va ho tro hoc tép tu dinh hudng. Tuy
nhién, vin con nhimg tré ngai nhu chi phi trién khai cao, yéu cau cong nghé va tich hop vao
chuong trinh giang day. Du c6 nhiing han ché nay, tiém ning dot pha ctia AR trong gido duc
ngdn ngt van tiép tuc phat trién, mé ra co hdi cho nhiing trai nghiém gido duc ning dong va
liy nguoi hoc lam trung tAm hon.

Tw khéa: Gido duc; Han ché; Hoc ngoén ngiv; Loi ich; Thuc té tang cuong;
laguague learning,” and “applications of
AR.” Studies were chosen based on their

1. Introduction
1.1. Overview of Augmented Reality

(AR) technology

The articles referenced in this study were
selected through a systematic search of
reputable academic databases, including
Google Scholar, ResearchGate, and
ScienceDirect. The selection process
imvolved wusing keywords such as
“augmented reality in education,” “AR for

https://doi.org./10.56097/binhduonguniversityjournalofscienceandtechnology.v8i1.301

relevance to the filed of education and
language learning, prioritizing peer-
reviewed journal articles and conference
proceedings published in the last decade.
Additionally, studies that provided
empirical data on the effectiveness of AR in
language acquistion were given preference.
To ensure credibility, only sources from
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recognized institutions and publishers were
included.

According to the Oxford Advanced
Learner's Dictionary, Augmented Reality
(AR) is “a technology that combines
computer-generated images on a screen
with the real object or scene that you are
looking at [1].” The concept of AR dates
back to the 1960s when Ivan Sutherland
developed the first AR system called the
Sword of Damocles, which was a head-
mounted display capable of overlaying
simple graphics onto the real world [2].
This early system laid the foundation for
future AR technologies. In the 1990s, Tom
Caudell coined the term ‘“augmented
reality” while working at Boeing to
describe a system that assisted workers in
assembling aircraft components [3]. Over
the years, AR technology has evolved with
the rise of mobile devices and advanced
computing power, leading to applications in
gaming, education, healthcare, and e-
commerce. The development of AR-based
mobile applications, such as Pokémon GO
and Microsoft HoloLens, has further
popularized AR, making it an accessible
tool for various industries [4].

In the article A survey of augmented
reality, Azuma defined AR is a variation of
a Virtual Environment (VE), or Virtual
Reality (VR) as it is more commonly called.
VR technologies completely immerse a
user inside a synthetic environment and
while immersed, the user cannot see the real
world around him. In contrast, AR is taking
digital or computer generated information,
whether it be images, audio, video, and
touch orhaptic sensations and overlaying
them over in a real-time environment. AR
technically can be used to enhance all five
senses, but its most common present-day
use is visual [5]. Unlike VR, AR allows the
user to see the real world, with virtual
objects superimposed upon or composited
with the real world. Azuma established the
three main features of AR: (1) AR
combines the real world with virtual
environments, which allows the user to
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interact with real-world elements with the
use of a technological device, providing
them with unique experiences. (2) AR
should be interactive in real-time, which
means that the user has to be able to change
the action and have an impact on the created
scene, making the experience more
realistic. (3) AR should have 3D elements
[5].

In 2017, Martinez et al. explored the use
of AR through a mobile app to enhance
vocabulary acquisition for kindergarten
students, making the learning process more
interactive and engaging. The findings
revealed the app's effectiveness and
emphasized the importance of monitoring
students’ usage time to maximize benefits.
In another study, he evaluated an
augmented reality-based educational unit
for teaching English vocabulary and
grammar. The approach received positive
feedback from students and yielded notable
improvements in language skills [6].

Tulgar examined the effectiveness of
augmented reality in teaching English to
young learners. The findings highlighted
several advantages, including the activation
of multiple intelligence, such as linguistic,
spatial, and Kkinesthetic skills, learning
through observation and exploration, better
interaction with teachers and peers,
enhanced language performance, support
for independent learning, and increased
student motivation [7].

Redondo et al. studied the role of
augmented reality in teaching English as a
foreign language to preschool children,
focusing on its impact on motivation and
socio-emotional development. Compared
to the control group, students who used
augmented reality showed significant gains
in motivation, learning outcomes, and
social-emotional relationships [8].

Karacan and Akoglu conducted a review
of research on augmented reality as a tool
for foreign language teaching. While the
findings underscored numerous advantages
and learning opportunities, the complete
integration of this technology into foreign
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language classrooms remains a challenge
due to factors such as high implementation
costs, lack of teaching training, limited
access to AR-compatible devices, and the
need for curriculum adaptation [9].

1.2. Applications of AR in various fields.
In many different fields, AR has been
used extensively

Education: AR helps students learn through
3D models and interactive simulations,
providing richer and more vibrant learning
experiences. For example, AR applications
like Google Expeditions allow students to

explore historical and contemporary
locations around the world interactively
[10].

Healthcare: AR assists doctors during
surgery by providing detailed 3D images of
body parts, helping to enhance accuracy
and efficiency in patient treatment. Tools
like Microsoft HoloLens have been used to
create detailed anatomical models in real-
time [11] .

Entertainment and Games: AR has
changed the way we interact with games
and entertainment. Pokémon GO is a
prominent example of how AR can create
an interactive and rich gaming experience
[12].

E-commerce: AR helps consumers try
products online before purchasing.
Platforms like IKEA Place allow users to
preview how to arrange furniture in their
homes through 3D images [13].

In the field of language learning, AR is
being used to improve the effectiveness and
learning experience of learners. AR
applications can provide interactive
language lessons, helping learners with
pronunciation and grammar in an intuitive
and vivid manner. For example, the
Mondly app uses AR to immerse learners in
real-life situations, where they can practice
language skills naturally and engagingly
[14]. A recent study also shows that the use
of AR in language teaching, specifically
English, a majority of studies report an
improvement in student performance
regarding the use of AR as an educational

tool in various aspects of the learning

process, such as motivation and
engagement.
In the present era, teachers are

anticipated to create materials aligned with
technological advancements to offer
students a distinctive learning experience.
AR serves as a valuable resource for
fostering this type of experience [15],[16].
Recent studies highlighted the effectiveness
of using augmented reality in teaching
English as a foreign language (TEFL). AR
based on mobile applications allows
students to learn English in any place and at
any time using a mobile device [15].
Researchers emphasized the crucial role of
effective English language teaching in
achieving better performance in different
disciplines. Consequently, they highlighted
the importance of improving language
instruction skills through using innovative
materials such as digitalizing language
activities [17]. Digitalization of language
materials means making it public for
different uses via exploiting modemn
technology [18].

2. Trends in using AR for language
learning

2.1. Case studies and examples

In today’s rapidly evolving technological
landscape, education is undergoing
profound changes driven by the integration
of AR. This cutting-edge technology offers
fresh perspectives and opportunities,
fostering a dynamic and innovative learning
environment. The significance of this
development lies in AR’s ability to enable
real-time interaction with virtual objects,
pushing the boundaries of conventional
education. By creating immersive learning
experiences, AR plays a pivotal role in
engaging students and enriching their
educational journey. It has the potential to
spark student interest, encourage active
participation, and cultivate critical thinking
skills. As such, exploring the impact of AR
on education is a crucial endeavor, paving
the way for the effective adoption of
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modern technologies in teaching and
learning processes.

Using AR in English language teaching
has been implemented in various
applications and curricula. Some typical
examples include:

Mondly AR: Used in blended learning
environments where students practice
speaking and listening exercises in real-
time, enhancing pronunciation and
conversational skills. Language learning
app Mondly has integrated AR to create
interactive English lessons. Learners can
interact with virtual objects and listen to
English phrases pronounced by native
speakers, helping to improve language
skills through real-world experiences [ 14].

Figure 1. Illustrating the application of AR
in the language learning app Mondly

Metaverse School: An online school
uses AR and VR to provide English lessons
to students worldwide. Students can
participate in virtual classes, where they can
mteract with teachers and friends in a

vibrant 3D environment [19].

. s

Figure 2. [llustrating the use of AR and VR
at Metaverse School

AR Flashcards: Implemented in primary
school English classes, where teachers use
them to introduce new vocabulary in an
engaging way, reinforcing learning through
visual and auditory cues. This is an English
learning tool for children, where the
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flashcards can “come to life” when scanned
with the AR app. Children can see and hear
vocabulary simulated vividly, helping them
memorize new words more easily [10].

2.2. Benefits of AR in Language learning
The incorporation of AR in language
learning presents a wide array of
advantages that enrich the educational
experience and improve learning outcomes.
Below are some of the key benefits:

Enhancing interaction and
concentration: AR transforms traditional
language learning into an interactive and
engaging experience by integrating
dynamic elements such as 3D visuals,
animations, and interactive tasks. These
features encourage learners to actively
participate, maintain focus, and sustain
interest throughout lessons. Billinghurst
and Duenser highlighted that AR fosters
higher levels of engagement compared to
conventional teaching approaches. This
increased interaction can lead to better
comprehension and longer retention of
language skills [10].

Developing comprehensive language
skills: By simulating real-life scenarios, AR
allows learners to practice language skills in
meaningful contexts. Interactive activities
support the holistic development of
essential skills such as listening, speaking,
reading, and writing. Lin and Chen found
that AR significantly enhances learners'
language acquisition through immersive
practice environments, where students gain
exposure to authentic speech patterns and
contextual vocabulary use [19].

Personalizing the learning process: One
of the most compelling advantages of AR
technology is its capacity to tailor lessons to
the specific needs and abilities of individual
learners. Personalized content not only
boosts learning effectiveness but also helps
maintain learner motivation. Platforms like
Mondly Languages leverage AR to create
adaptive lessons, allowing learners to
progress at their own pace and focus on
areas where they need improvement. This
customized approach maximizes retention
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and fosters a deeper understanding of the
target language [14].

Supporting self-directed learning: AR
encourages learners to take an active role in
their educational journey. The technology
often features gamified elements that
reward progress, promoting independent
exploration and practice beyond the
classroom. This fosters self-directed
learning habits, which are essential for
long-term language mastery.

Overcoming physical and linguistic
barriers: By providing virtual simulations,
AR can connect learners with diverse
cultural contexts without the need for
physical travel. This exposure to different

language settings broadens learners'
cultural awareness and helps bridge
linguistic gaps. For example, AR

applications can simulate restaurant orders,
travel experiences, or business meetings in
various cultural environments, allowing
learners to practice practical
communication skills [19]. These benefits
illustrate the immense potential of AR in
revolutionizing  traditional ~ language
learning and making education more
engaging, ecfficient, and tailored to
individual  learners. The  continued
development and integration of AR are
likely to further transform the educational
landscape.
2.3. Challenges and limitations of AR in
language learning
AR in education has numerous benefits, but
its implementation faces several challenges.
These include high costs, high requirements
for technology devices, difficulties in usage
and management, technical support and
infrastructure, and content availability and
curriculum integration [11], [12], [13].
Firstly, high costs include custom

application  development, purchasing
advanced hardware, and continuous
updates to software systems. Many

educational institutions struggle to allocate
sufficient budget for integrating AR into
teaching and learning processes, especially
in underfunded regions. Additionally,

licensing fees for specialized AR software
and training expenses further increase
financial burdens.

Secondly, high requirements for
technology devices, such as high-end
smartphones, tablets, or AR glasses, make
them inaccessible for some schools and
students, particularly in low-income
communities.  Ensuring  compatibility
across different operating systems and
device models poses technical hurdles for
educational institutions.

Thirdly, difficulties in usage and
management can result from a lack of
technological skills among educators and
learners, leading to poor adoption and
ineffective use of AR technology in
classrooms. Additionally, students may
experience initial learning curves when
interacting with AR applications, reducing
the overall effectiveness of lessons.

Moreover, technical support and
infrastructure are also crucial for AR
deployment, but unstable internet or limited
access to  modern  technological
infrastructure can lead to user frustration
and diminished educational value.

Finally, content availability and
curriculum integration are also challenges,
as AR educational content development
often  lags  behind  technological
advancements. To overcome these
challenges, collaborative efforts among
policymakers, technology developers, and
educational ~ stakeholders, such as
government funding, teacher training
programs, and partnerships with technology
providers, can help bridge the gap and make
AR a viable and impactful tool for modern
education.

To overcome these above challenges of
AR implementation in language learning,
several strategies can be employed. Cost-
related barriers can be addressed through
government funding, open-source AR
platforms, and partnerships with tech
companies to provide affordable solutions.
Enhancing accessibility involves
developing lightweight AR applications
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compatible with lower-end devices and
implementing web-based AR solutions to
reduce hardware dependency. Additionally,
training programs for educators and user-
friendly interfaces can ease adoption and
improve usability. Strengthening
infrastructure, such as expanding internet
access and optimizing AR applications for
offline use, is also crucial. Furthermore,
collaboration between educators and
developers can enhance content availability
and ensure AR-based materials align with
standardized curricula. By implementing
these solutions, AR can become a more
practical and impactful tool for language
learning.

3. Predictions for the future of AR in
language learning

Here are some forecasts and developments
regarding AR applications in education that
demonstrate the enormous potential of this
technology to improve student learning and
maximize instructional strategies [20]:
Enhanced application: More and more
teachers are recognizing the benefits of AR,
and the adoption of this technology is
expected to increase globally.

Integrating Artificial Intelligence (Al)
and VR: AR has the ability to combine with
Al and VR to create a more immersive and
interactive learning experience.

Standardized content development: The
popularity of AR could lead to the
development of standardized content and
curricula for schools.

Enhancing accessibility: AR technology
is becoming increasingly accessible and
affordable, benefiting many students,
including those with disabilities.

Expanding to higher education: AR is
expected to be applied more in universities
and colleges.

Collaboration with the industry:
Educational institutions can collaborate
with businesses to provide opportunities for
applying AR in practice.

Personalized learning: AR supports
customized learning experiences according
to the needs and preferences of each
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student, and it is expected to become
increasingly sophisticated.

The future of AR technology in
education holds great promise, especially in
language learning. With advancements in
virtual environments, machine learning,
and Al AR is predicted to play a
transformative role in how languages are
taught and acquired. Although originally
not designed for educational purposes, its
integration into language courses is
expected to become more seamless. As
more language learning apps harness AR
capabilities, teachers will need to carefully
guide its use to maximize learning
outcomes. This emerging trend signals a
future where AR becomes a key tool in
delivering immersive and personalized
language education experiences [9].

A study of Alshumaimeri & Mazher
[21], suggested that digital transformation
will significantly shape future language
learning and teaching environments.
Studies indicate that key competencies such
as technological proficiency, online
environment management, and interactive
teaching skills will become essential for
language educators. As AR and digital tools
continue to evolve, the integration of these
technologies is expected to drive innovative
teaching practices. Future educational
strategies are likely to focus on equipping
teachers with the necessary skills to
navigate virtual platforms effectively and
engage students dynamically. Digital
learning units, as highlighted by promising
research, may enhance specific
competencies like argumentation skills and
interactive communication. This signals a
growing demand for Open Educational
Resources (OER) to support both teacher
development and student engagement [21].

As digital literacy levels remain a
concern,  educational  policies  are
anticipated to  prioritize  curriculum
integration for fostering essential digital
skills among students and teachers.
Furthermore, multimodal approaches
incorporating diverse forms of literacy are
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predicted to become more prevalent,
promoting higher motivation and academic
success in English Medium Instruction
(EMI) courses. The importance of
understanding digital storytelling, tailored
pedagogical strategies, and personalized
learning experiences will likely rise as
technological  advancements  reshape
educational norms. Teachers will need
ongoing training to adapt effectively to this
landscape, emphasizing the role of parents
and educational institutions in nurturing
communicative and digital competencies
for the next generation of learners [21].

4. Conclusion

AR is a breakthrough in the education
sector, particularly for language learning.
By bridging the gap between the digital and
physical worlds, AR allows learners to
experience dynamic, interactive lessons that
boost engagement and motivation, enabling
the holistic development of language skills.
Tools such as Mondly AR, AR Flashcards,
and Metaverse School demonstrate how
this technology can make language
acquisition feel more natural and
memorable by simulating real-world
environments.
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