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Abstract: The technological revolution in various sectors continues to change including in the education sector. The Internet

of Things (IoT) holds new opportunities for English language students in the digital era by offering a variety of personalised

and integrated interactive experiences. This conceptual article discusses how IoT can be integrated with English language

learning classrooms in an effort to improve teaching and learning effectiveness starting from a basic understanding of IoT

and its potential in education. The article will discuss various IoT applications such as smart devices, automated assessment

systems, and adaptive learning platforms that create efficient learning. In addition, this article also focuses to discuss the

challenges faced in implementing IoT in the educational environment. This conceptual article explores how IoT can be

effectively integrated into English language classrooms to boost teaching and learning efficiency.

Keywords: Challenge, Internet of Things (IoT), Learning English, Modern Classrooms, Technology.

Introduction

The development of Internet of Things (IoT)
technology has revolutionised the way humans
interact with the world around them. IoT connects
physical devices to the internet, allowing them to
share data and information automatically without
human intervention. These devices include a wide
variety of objects, ranging from smartphones,
home appliances, to complex industrial systems
(Holler et al, 2014; Kopetz & Steiner, 2022).
According to research, the number of devices
connected to the IoT is expected to continue to
increase exponentially, having a huge impact on
various sectors of life (Lampropoulos et al., 2019;
Shafique et al., 2020).

In the context of education, IoT is also starting
to show its significant potential. In schools and
universities, IoT devices can assist in monitoring
student attendance, organising classrooms, and
supporting distance learning by facilitating the use
of directly connected devices (Tariq et al.,, 2024;

Willis, 1994). The use of IoT in educational
environments also enables real-time tracking of
student performance, providing accurate data for
teachers to assess and adjust their teaching
methods.

IoT technology in education offers opportunities
to create a more interactive and personalised
learning experience. With connected devices,
students can access learning materials anytime,
anywhere. They can also utilise wearables to help
understand complex concepts in certain subjects.
Additionally, schools can use the data generated to
improve the overall learning environment, from
classroom lighting to temperature control, to create
an atmosphere conducive to learning (Ahmed et
al,, 2020; Fang et al., 2023).

However, along with its benefits, IoT also comes
with challenges, especially in terms of data privacy
and security. The use of connected devices
increases the risk of personal data leakage for both
students and teachers (Hankerson et al., 2021).
Therefore, the integration of IoT in the education
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sector must be balanced with strict security policies
and awareness of the importance of protecting
personal data. IoT has great potential to transform
many aspects of life, including education (Nizeti¢
et al., 2020). The integration of these technologies is
expected to support smarter, more flexible, and
efficient ways of learning, in line with the rapid
development of the digital world (Badshah et al.,
2023).

The Internet of Things (IoT) is becoming
increasingly relevant in English education due to
its ability to create interactive and personalised
learning environments. In this digital era, learning
is no longer limited to conventional classrooms.
IoT enables the use of devices such as smart
speakers, mobile apps, and wearable technology
that can support students in accessing materials
anytime and anywhere (Ahuja & Bala, 2021;
Badshah et al, 2023). For example, internet-
connected devices can be used to facilitate listening
practice, pronunciation, and vocabulary learning
through real-time interactive simulations (Holozsai
& Jozsef, 2024). This makes the learning process
more flexible and tailored to students' individual
needs, thereby accelerating English comprehension
and skills.

In addition, IoT supports teachers in monitoring
student progress more effectively. Through devices
integrated with IoT technology, teachers can obtain
accurate data on student performance, such as
learning time, material progress, and areas that
need improvement (Haleem et al., 2022). This data
allows teachers to provide more precise feedback
and customise teaching methods according to each
student's needs. With this technology, English
learning can become more responsive and
adaptive, increasing overall student motivation
and engagement (Yu et al., 2022). Based on this, the
author identifies what are the opportunities and
challenges for teachers and students in applying
IoT in learning by formulating the problem: How
can IoT be applied in English language learning
and what are the opportunities and challenges?

Literature Review

Internet of Things (IoT)
IoT is a concept that encompasses various physical
devices that are used daily and can be connected to

each other on the internet. With this connection,
devices can exchange data and
without direct human interaction. The goal of IoT
is to make life more efficient and practical (Syed et
al., 2021). The way IoT works is considered quite
simple. By using sensors or monitoring technology,
IoT can work by sending data through the cloud
(internet-based storage) (Kadhim et al., 2020). Data
that has been stored in the cloud can be processed
and analysed.

information

IoT in Education

IoT has been widely established in the scope of
education and has provided many benefits and
improved the learning experience. One way it is
being implemented is through the use of smart
devices such as digital whiteboards and smart
projectors that allow teachers to deliver material in
an interactive and engaging way (Tran & Nguyen,
2023). With the ability to connect these devices to
the internet, students can participate and share
ideas directly in collaborative learning. Through
IoT, schools can automatically monitor student
addition, applications
integrated with IoT can also give students access to

attendance. In mobile
learning outside of school hours as additional
material and practice independently (Fitria &
2023). This
responsive learning environment.

Simbolon, can provide a more

Importance IoT in Language Learning
The role of IoT in supporting English language
learning is also very significant. By providing an
interactive and fun learning environment. An
example of the application of IoT in the English
classroom is the smart speaker (Hayashi et al.,
2020). It can be used to practice pronunciation and
listening. Students will get immediate feedback so
as to make students more confident in practising.
In addition, IoT can help personalise learning by
collecting data on students' progress and
difficulties through devices connected to teachers
so that teachers can know the individual needs of
each student. With the personalisation of learning,
it is possible for teachers to design teaching
materials according to students' needs. Using IoT-
based learning can provide relevant and interesting
learning contents such as videos, quizzes, or
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supporting audio materials that can strengthen
English learning (Chiang et al., 2023).

Advantages of IoT in English Language Learning
In IoT-based learning, can practice
English with real-time simulations, pronunciation
exercises, and game-based applications. This kind
of learning combination supports more active and
interesting learning compared to conventional

students

learning. They can also increase students' learning
motivation. The ease of real-time interaction
through IoT greatly facilitates teachers and
students in collaboration and communication
(Aldowah et al., 2017). Innovative features such as
virtual classrooms, messaging apps, and document
sharing devices allow students to connect more
easily. IoT opens up opportunities for international
classroom interaction (Nanade & Nanade, 2023).
This is due to the flexibility of the platform that
will always be upgraded so that teachers and
students can exchange ideas globally. It also
improves language skills, and can even use the IoT
platform with natives directly.

Challenges in Implementing IoT in English
Language Education

The main challenges of implementing IoT in
English  language
accessibility. IoT technology requires expensive
software, hardware and infrastructure (Gupta &
Quamara, 2020). This leads to a gap where schools
that have sufficient funds are able to use IoT.
Another barrier is the risk of data privacy and
security. The data collected by IoT includes
personal information and student learning
behaviour, making it vulnerable to data theft or
misuse if not managed properly (Vaza et al., 2024).
Therefore, educational institutions need to address
this with extra protocols regarding the student data
that has been collected. The success of IoT
implementation largely depends on teachers'
ability to apply the technology in the classroom.
Many teachers still need specialised training in
operating [oT devices as well as integrating them
into their teaching methods (Bingimlas, 2009).
Therefore, comprehensive training is needed so
that teachers can optimally implement IoT-based
English learning in the classroom. Maintenance

learning are cost and

and management of IoT devices are also issues that
must be considered. IoT devices require regular
technical maintenance to ensure their optimal
performance. Schools must also have access to
resources to repair or replace these devices (Minoli
et al., 2017).

Future Directions of IoT in English Language
Learning

New trends in IoT have great potential to change
the way English is learnt in the future. The
innovations offered by IoT can help students
practice in everyday contexts. The simple cloud
storage system allows users to implement IoT
easily. IoT also gives users easy access to anytime
and anywhere. The virtual reality access provided
can accommodate various student responses which
can make it easier for teachers to identify students'
enthusiasm in using IoT as a learning medium.

Finding and Discussion

Based on the results of research from Chen &
Huang (2021) with the research title "Research and
Application of the Interactive English Online
Teaching System Based on the Internet of Things"
which has designed and developed an interactive
online English teaching system based on IoT. This
system is designed to improve the quality and
effectiveness of online English learning by
reducing access time to teaching materials,
increasing student test scores, and providing an
interactive learning experience that can be accessed
at any time. In addition, the system is designed to
fulfil the needs of students and teachers in a
flexible and secure teaching environment, and
improve the reliability and consistency of the
teaching process. The implementation of IoT in this
learning system was declared successful. This
system has an internal consistency reliability that is
considered quite high, reaching 96%.

Despite the advantages, IoT still has some
obstacles, such as limited data security and
protection, limited self-learning, and technical
complexity. These things will continue to be
improved over time with various evaluations that
can be done.
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The research from Nai (2022) with the title "The
design of smart classroom for modern college
English teaching under Internet of Things". This
article discusses the improvement of English
teaching efficiency in modern colleges by building
an IoT-based system. The
application of IoT in the smart classroom system
for college English teaching developed in this
study was declared successful. The experimental
results show that the IoT-based smart platform is
able to improve system stability, reduce the

smart classroom

average response time to 3.65 seconds when the
number of users reaches 500, and lower the CPU
and memory usage rate. In addition, the use of the
IoT-based smart classroom was shown to improve
student test results, especially for low-performing
students, thereby reducing the achievement gap in
show that the
effectively

the classroom. These results

application of IoT can improve
efficiency, stability, and learning experience in
college English teaching.

This study also identified some shortcomings in
the application of IoT to smart classroom systems,
namely system security and constraints, user
maintenance

These

advantages will also continue to be improved so as

experience, and management

technical standards. shortcomings and
to achieve the optimal performance of IoT.
Research conducted by Huani Chen and Jian
Huang and Ruihua Nai provides insight into the
potential and challenges of integrating IoT in
English language teaching. Both show the
successes and limitations of IoT-based solutions in
educational environments, especially in improving
the teaching-learning experience for English
language learners. In terms of implementation
success, the application of IoT in both studies
provided significant improvements in learning
quality and system performance. The system
developed by Huani Chen and Jian Huang focuses
on improving the overall online learning
experience by reducing access time to teaching
materials, improving student test scores, and
providing an interactive learning platform that can
be accessed at any time. In addition, the system
achieved a high reliability rate of 96%,
demonstrating the potential of IoT in improving
consistency in teaching and learning environments.

On the other hand, Ruihua Nai's research focusing
on a smart classroom system for college English
teaching showed improved system stability, fast
response  times,  and
management, with response times reaching 3.65
seconds for 500 users. These improvements not
only enabled more effective learning sessions, but
also helped reduce the achievement gap by
improving the learning outcomes of low-achieving
students.

Despite the prominence of IoT in educational
environments, both studies also found challenges
that affect the full optimisation of IoT-based
systems. Huani Chen and Jian Huang identified
security
self-learning, and

effective resource

challenges in data and protection,

limitations  of technical
complexities of IoT that need to be further
addressed. Meanwhile, Ruihua
highlights the need for improvements in system
security,

management

Nai's research

and maintenance
TIoT-based
classroom systems. These limitations point to the

user experience,

standards in smart
need to balance technological advancement with
practical user experience and strong security
measures. Both studies emphasise the importance
of continuous evaluation and development for IoT
systems
teaching environments.

to achieve optimal performance in

Conclusion

In conclusion, this article has outlined the
transformative potential of IoT in English language
learning, emphasizing its ability to create
interactive ~ and  personalized  educational
experiences. By facilitating real-time feedback and
collaboration, IoT can significantly enhance student
engagement and  performance.
challenges such as cost, data security, and the need
for teacher training must be addressed to ensure
effective implementation. To fully realize IoT’s
advantages, further research is recommended to
explore cost-effective solutions and develop IoT-
based curricula, along with comprehensive training
programs for educators, thereby fostering a more
accessible and effective language learning
environment.

However,
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